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1. INTRODUCTION

Therationalchoicetheoryof turnout,asoriginally formulatedoy Downs
(1957)asadecisiontheoryproblem,andlaterformulatedby political scien-
tistsin gametheoretiderms,is perhapshemostcontroversialformaltheory
in political science Themainreasorfor this controversyis thatin its purest
instrumentalform - wherevoting is costly, no voter obtainsdirect utility
from the act of voting itself, and bene ts are discountedby the probabil-
ity of castinga pivotal vote - the basictheorygrosslyunderpredictsurnout
ratesin masselections.This shouldnot be a hugesurprise- it is probably
morethanmerecoincidencehatthe act of voting is one of the leastwell
understoogphenomenan the studyof politics. Why do somepeoplevote
andothersnot? What affects turnoutrates? Indeed,differenceshetween
poll predictionsand actualelectoraloutcomescan often be accountedor
by afailureto accuratelypredictturnout.

This underpredictiorof turnoutratesin masselectionhasbeencalled
“the paradoxof voter turnout! This paradoxhaskindled intensedebate
aboutthe value of the rational choice approachto the study of political
behaior in general. Greenand Shapiro(1994),in their harshcritique of
rationalchoicetheoryuseit asa centerpieceandit senesasa posterboy
for critics of the “homo economicus’approacho political science Fiorina
(1989),himselfsympathetido therationalchoiceapproachdubbedt “the
paradoxthataterationalchoicetheoryﬂ

A variety of modi cationsto the basicmodelleadto a correctionof the
underpredictiomf turnout,but suchrevisionsarejusti ably criticizedasbe-
ing adhocandnarravly tailoredto the voterturnoutproblemitself. There
hasbeenextensve empiricalwork thatexamineghecomparatre staticpre-
dictionsof thetheory andsomethateventry to estimateparametrianodels
of therationalchoicetheoryof turnout.But with rareexceptions,eld data
setsprovide too little controlover the distribution of voter preferencesand
voting coststo give much power to the tests. However, regardlessof the
scienti ¢ natureof thesetests,in electionswith over 100million voters,the
parametersequiredto justify turnoutratesmuchabove 0, usinga model
wherevotingis instrumentabndcostly, would seemimplausibleto mary.

What aboutotherimplicationsof the rationalchoicetheoryof turnout?
For example,therearea numberof comparatre staticeffects. This paper
focuseson threeof them. First, an increasein the size of the electorate
shouldlead to lower turnoutrates. We call this the sizeeffect Second,
turnoutshouldbe higherin electionghatareexpectedo becloserif every-
onevoted. We call this the competitioneffect Third, turnoutamongsup-
portersof the more popularcandidateor party shouldbe lessthanturnout

'Grofman(1993)attributesthis quoteto Fiorina.
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amongsupporterf the lesspopularcandidate. We call this the under
dog effect All threeof these*comparatve static” propertiesof therational
choicetheoryof turnoutarestatedwith the usualceterisparibuscondition.
Thatis, they areonly necessarilyrue accordingto thetheoryif absolutely
every otherfactoraffectingturnoutis held constant.Thatincludesvoterin-
formation,thedistribution of voting costs,candidatequality, weatheyrelec-
tion technology age,income, education,voter accessibilityto poll sites,
andon andon. Someof thesevariablescanandhave beencontrolledfor
in empiricalstudiesaswe discusdelow. It turnsoutthatthetheoryis hard
to reject,but this is partly dueto weaktests,andthefactthatall thesetests
arehighly parametricConsequentlythetheorymay t aparticulardataset
well with oneparametrizatioof thedistribution of voting costsandbene ts
andlesswell underotherparametriassumptionsThe choiceof parameter
spaces usuallymadefor reasonf corvenienceor analyticaltractability,
ratherthana priori theoreticakreasons.

This papertakesa differentapproach We uselaboratoryexperimentgo
fully control for the preferencesyoter information, costs,electoratesize,
andcompetitveness.We choosea voting environmentthat, for very large
elections,would predictvery low turnout? While our experimentsdo not
employ 100 million subjectsthey arelarge by the standard®f laboratory
experiments- large enoughfor us to obtain greatvariationin predicted
turnoutrates.We have atwo dimensionatlesignof treatmentshatallow us
to simultaneouslyestthe sizeeffect, the competitioneffect, andthe under
dogeffect. Perhapgvenmoresigni cantly, we have choserparameter$or
our experimentaloting ervironmentshatimply a uniquequantitatve pre-
diction of the rational choicetheoryof turnoutfor eachof the treatments.
By varying the parametershe designenablesus to seewherethe theory
fareswell andwhereit fareslesswell, both qualitatvely (the comparatre
staticpredictions)andquantitatiely (the exactturnoutrates).

Previouspapersdy SchramandSonnemangl996),CasorandMui (2005),
and Grosser Kugler and Schram(2005) have studiedstrategic voter par
ticipationin the laboratory However, theseexperimentshave focusedon
homogeneousoting costs.Thisimpliesa plethoraof mixed stratgy equi-
libria as characterizedn Palfrey and Rosenthal(1983), and so makes it
dif cult to determinehow well thetheoryperforms.In the eld of course,
voter participationcostsare heterogeneousHere we study a modelwith

2Asymptotically turnoutfor our parametrizations 2%. Previous voter turnoutexper
imentshave explored ervironmentswheretheoreticalturnoutis alwayslarge, regardless
of the numberof voters. Not surprisingly they obsene high turnoutrates. We choosea
parametrizatiorthat leadsto relatively rapidly decliningturnoutfor two reasons:rst, it
enablesaisto testthatturnoutdeclinesasthe theorypredicts.Secondif we allowed mary
voterswith negative costs,we would have mary fewer usefulobsenations.
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heterogeneouand privately known participationcosts,asin Palfrey and
Rosenthal1985). This leadsto strongpredictions,as the Nashequilib-
rium underour parameterss uniqgue. We nd in the laboratorythat the
theoryperformsremarkablywell at the aggreatelevel, predictingpartici-
pationratesand comparatie staticswell, anddoing a goodjob predicting
participationevenin relatively large electionswith only moderateamounts
of overpatrticipation.At the individual level, the modelfareslesswell, as
individual behaior is too noisyto be consistentwith Nashequilibrium. A
guantaresponsequilibriummodelbasedn stochastichoice,ontheother
hand,doessomeavhatbetterin theaggregate,while accountingnuchbetter
for individual behaior. Onefeatureof stratgic voting that deseresem-
phasisis that the typesof individual errorspredictedby quantalresponse
equilibriumhave relative little impacton aggreateparticipationrates- this
"robustnesséappearso beakey featureof stratgic modelsof voterturnout.

2. THE MODEL

Theexperimentsaarebasednthe Palfrey andRosentha{1985)modelof
turnoutwhenvotershave privatelyknown voting costs.ThereareN voters,
dividedinto two groups thesupporter®f candidated andthesupporteref
candidateB. In Palfrey andRosenthaljt wasassumedhatthe two groups
wereequalin size,but herewe considetthe minor extensionwherethesize
of groupA is Na andthesizeof groupB is Ng, andNa < Ng. Thetwo sizes
areassumedo be commonknowledgeto all voters.We will referto group
A astheminority groupandgroupB asthemajority group.We will referto
candidateA astheundedog andcandidateéB asthefrontrunner Thevoting
ruleis simpleplurality. Votersdecidesimultaneouslyvhetherto casta vote
for their preferredcandidateor to abstain. Whichever candidatereceves
more voteswins the election,with ties broken randomly If candidateA
winsthenall memberof groupA receve arewardof H andall memberof
groupB receve arewardof L < H. If candidateB wins thenall members
of groupB receve a reward of H andall membersof group A receve a
rewardof L < H. Thesereward arecommonknowledge. Voting is costly,
andthevoting costto voteri is denotedt;. Voteri knows ¢; beforedeciding
whetherto vote or abstain put the distribution from which the voting costs
of othervotersaredrann - eachvoter's costis anindependentrav from
the samedistribution. The densityfunction of the costdistribution, f(c);
exists andis commonknowledgeand assumedo be positive everywhere
onthesupport.

A gquasi-symmetriequilibrium of the voting gameis a pair of turnout
strat@ies, (t o;tg), wheret o speci esthe probability a memberof group
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A votes,asa function of his or hervoting cost. The assumptiorof quasi-
symmetryis thatall membersof the samegroupusethe samestrateyy. It
is straightforvard to prove existenceof a quasi-symmetriequilibriumin
cutpointstratgies. Moreover, all equilibria must use cutpoint stratejies,
which greatlysimpli es the analysis.A cutpointstrateyy for voteri speci-
es acritical costlevel, ¢; with the propertythatvoteri abstainsf andonly
if ¢ > ¢, . Hence aquasi-symmetriequilibriumis givenby apair of num-
bers(c,; cg) correspondingo thecutpointusedoy memberof groupA and
groupB, respectrely. A quasisymmetricequilibriumimpliesanaggreate
voting probabilityfor eachgroup,(p,; Pg), givenby:

Zy z

(2.1) Pa = t(c)f(c)dc= ” f(c)dc= F(cp)
z ; Z¥CB
(2.2) Pg = . tg(c) f(c)dc= y f(c)dc= F(cp)

In orderfor (c,;Cg) to be an equilibrium, all votersmustbe optimizing,
andthis condition boils down to requiring that a voter with a costequal
to the cutpointis exactly indifferentbetweenvoting and abstaining. This
indifferencereducego:

(2.4) Cg = P

wherep; is the probability that a vote by a memberof group j will be
pivotal (make or breakatie), giventhe equilibriumvoting stratgiesof all

othermembersf both groups.Sincea voterwill createatie if andonly if

the numberof othermembersvoting in his own groupis exactly oneless
thanthe numberof memberssotingin the othergroup,andwill breakatie
if andonly if thesetwo numbersareequal. The probability of theseevents
dependsonly p,, Pg: Na andNg andis calculatedeasily using binomial
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formulas.
(2.5)
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3. THE EXPERIMENTAL DESIGN AND HYPOTHESES

The experimentwas designedwith mary featuresin mind, both from
a logistical standpointof experimentalmethodologyandfrom a paramet-
ric standpoinf choosingthe speci ¢ parametridreatments.The primary
treatmentvariablein the experimentwasthe choiceof parametergor the
game.After normalizingthe payofs (L andH), the gamedescribedn the
previoussectionis fully characterizetdy Na; Ng; andf. Sincethethreecen-
tral hypothesearethe sizeeffect, the underdogeffect, andthe competition
effect, we wereableto testall threeby xing f throughoutheexperiment,
andvaryingonly Na andNg. The payofs wereL = 5andH = 105. We
conductecdelectionswith N 2 f3;9;27;51g. For eachof theseelectorate
sizes,we have two subtreatment?,one where Ng = 2Np andonewhere
Ng = Na+ 1. Wereferto theformerasthelandslidetreatmentndthe lat-
ter asthe toss-uptreatment. This modi ed 4 2 designis givenin Table
1.

SWhenN = 3 thesetwo treatmentgollapseinto onetreatment.
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TaBLE 1. ExperimentaDesign

N | Na | Ng | #subjectq #sessions #electiong # obs
3112 51 4 850 2550
93| 6 81 9 450 4050
914 |5 81 9 450 4050
27| 9 | 18 108 4 200 5400
27|13 | 14 108 4 200 5400
51(17| 34 102 2 100 5100
511 25|24 102 2 100 5100

Our choiceof the costdistribution, f, wasdictatedby two considera-
tions,onetheoreticabndonelogistical. Theoreticallytherecanbemultiple
guasi-symmetriequilibriafor somecostdistributionsand somevaluesof
Na andNg. We neededo nd adistribution thathada uniqueequilibrium
for all of our different(Na; Ng) treatmentsandonethatwasalso easyto
explain to naive subjects. A uniform distribution of voting costsranging
from O to 55 satis esbothof thesedesiderataSincethe payof for making
or breakinga tie is 50, voterswho draw costsgreaterthan50 have a strict
dominantstratey to abstairandvoterswith costsequalto 50 have aweakly
dominantstratey to abstain.Equilibrium is uniquefor all our treatments,
andthe uniform distribution canbe explainedin termsof all costswithin
a give rangebeing equally likely. The unique Nash equilibrium turnout
probabilitiesfor thetwo groupsaregivenin Table2.

Thereweresix mainlogistical challengedo conductingour experiment.
First, we wanteda designthat would be easyto explain to naive subjects
who know nothingaboutthe modelandmaybe completelyunfamiliar with
abstractmathematicatonceptssuchas probability distributions. Second,
we wantedto control the information o ws so that individualsin the ex-
perimentwould know their own costsbut only the distribution of costsfor
the otherindividuals. Third, we wantedthe parameter®f the modeland
the voting rule to be ascloseto commonknowledgeas possible. Fourth,
we wantedsubjectsto have an opportunityto gain experience since past
experimentshave shavn that behaior in gameswith pure stratgy equi-
libria showns systematicornvergenceof behaior with experience Fifth, we
wanteda contect-freedesignsothatuncontrollablendividualfactorswould
notaddanothersourceof noiseor introducealternatve explanationdor the
results.Sixth, we wanteda designwhich allowedwithin subjectestsof the
hypothesizeeffects,aswell asbetweersubjecttests.

Ourdesigngeneratea numberof comparatre staticshypothesesThese
arelistedbelaw, with anexplanationof each:
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Hypotheses

For our hypothesesye usethefollowing notation.We denoteheturnout
probabilityfor theunderdogasafunctionof the sizesof groupA andgroup
B is by p,(Na; Ng) andthe probabilityfor thefrontrunnerby p,(Na; Ng).

Comparative StaticsHypotheses

H1.: The Size Effect. Holding the relative size of the two groups
constantturnoutin eachparty is decreasingn N. Formally, this
implies42 speci ¢ hypotheses theform of pairwiseinequalities.
Two examplesarep,(4;5) > pa(13,14) andpg(1;2) > pg(17 34)
Generallythesanequalitietaketheformthatif N < M, thenp; (

p; (M4, ML) andp; (§;3Y > p; (% &) for j= AB. Inaddmon
therels thewealer hypotheS|sthattotaI turnoutis decreasingn N.
H2.: The Competition Effect: Holding the total size of the elec-
torateconstantturnoutin eachpartyis decreasingn Na  Ng. This
givesus 6 speci ¢ hypotheses the form of pairwiseinequalities.
They arep,(4;5) > pa(3;6), Pa(13;14) > pa(9;18), pa(25;26) >
Pa(17,34), pg(4:5) > pg(3;6), Pg(13,14) > pg(9; 18), pg(25,26) >
pg(17,34). Notethatthis hypothesigloesnot applyfor theN = 3

treatmentsince™; = ¥ in thatcase.

H3.: The Underdog Effect. For N > 3, turnoutof party A is greater
than turnout of party B. This gives us 6 speci ¢ hypothesesn
the form of pairwiseinequalities. They are p,(4,5) > pg(4,5),
Pa(3:6) > Pg(3;6), Pa(13;14) > pg(13,14), pA(9;18) > pg(9;19),
PA(25;26) > pg(25,26), pa(17,34) > pg(17;34).

H4.: Counter-exampleto the Underdog Effect. For N = 3, turnout
of party A is lessthanturnoutof party B. Speci cally, p,(1;2) <

Pe(1:2).

In additionto thesecomparatie staticshypothesegherearethespeci ¢
guantitatve hypothesegaboutturnout,givenin Table2. Therearetwo ad-
ditional setsof hypothesesboutaggreateoutcomeslistedin the lasttwo
columnsof thattable. The rst is the equilibrium probability of a pivotal
outcome A pivotal outcomeis onein which at leastone voteris pivotal.
Thatis, the outcomeis eitheratie or onevote away from atie. It is note-
worthy that if at leastone voter is pivotal, then usually manyvoters are
pivotal. In fact,in thecasethevoteis exactly atie, all votersin bothparties
arepivotal,in thesensedhatif ary singlevoterhadvoteddifferently, thetie
would bebroken.

N+ 1) >
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TABLE 2. NashEquilibrium Predictions
N | Na|Ns| Pn | Pg | P Q

3| 1] 2 .537|.640|.810|.070
9| 3| 6 |.413].375|.599| .151
9| 4| 5 |.460] .452|.666|.270
27| 9 | 18.270|.228| .409| .187
27113 |14 |.302|.297| .466| .418
51|17 |34|.206|.171|.309] .153
51| 25| 26| .238|.235|.375|.435

It is straightforward to shav thatthe comparatie staticsfor the proba-
bility of a pivotal outcomeareorderedexactly the sameasthe equilibrium
turnoutrates.Thisis truebecausén equilibriumthecutpointfor eachparty
is proportionalto the probability of makingor breakinga tie. We denote
this equilibrium probability p (Na;Ng). This generates parallel set of
hypotheseso H1 H2, which we call H5 andH6 andtheseparallelhy-
pothesesretestedby looking at frequencief pivotal eventsratherthan
turnoutrates. The exact quantitatve pivot probabilitiesaregivenin Table
2.

H5 : The sizeeffect on the frequencyof Pivotal Events Holding
the relative size of the two groupsconstantthe frequeng of piv-
otal eventsis decreasingn N. Formally, this implies 21 specic
hypothesesn the form of pairwiseinequalities. An exampleis
p (4,5 > p (13,14) . Generallytheseinequalitiestake the form
thatif N < M, thenp (M52, 81y > p (ML, Medy gndp (52 >

M. 2M 2 2 2
p(g;?

H6 : The competition effect on the frequencyof Pivotal Events
Holding the total size of the electorateconstantthe frequeng of
pivotal eventsis decreasingn Na Ng. This givesus 3 speci c
hypotheses theform of pairwiseinequalities:p (4;5) > p (3;6);
p (1314 > p (9;18); p (25,26) > p (17;34).

Finally, thereis a separatesetof hypothesesboutthe probability of an
upset.We de ne anupsetasanoutcomeof theelectionwheretheunderdog
ties or recevesmorevotesthanthe frontrunner Theseupsetprobabilities
are higherin toss-upracesthanin landslideraces,but do not vary much
with N. We denotetheequilibriumupsetprobabilityby Q (Na; Ng), andthe
theoreticalvaluesfor eachtreatmentarein Table2. This upsethypotheses
arestatedformally below:
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H7 : UpsetRates Theunderdogs morelikely to tie or win in toss-
up racesthanin landslideraces,and theseupsetprobabilitiesare
decreasingn N: This generated5 speci ¢ hypothese@ the form
of pairwiseineq ualities.Twelve of thesehypothesesareof theform
Q (451 > Q (5151 andQ (5:3) > Q (5:3) for
N < M TheotherthreehypotheseareQ (™51, 81) > Q (N N
N = 9;27;54.

In additionto hypothesesboutaggrgate behaior, the unique Bayesian
Nashequilibrium also makes very sharppredictionsaboutindividual be-
havior. Speci cally, all individuals shouldbe using exact cutpointrules.
Moreover, thesecutpointrulesshouldbe preciselythosecorrespondindo
the turnoutrateslisted in Table2. Obviously, hypothesesssharpasthis
will inevitably berejected.The cutpointrulesare purestratgies,soasin-
gle violation of the exact cutpointrule by any subjectin will completely
rejectthetheory Accordingly, we will pursuethesehypothesesn the re-
sultssectionmoredescriptvely, ratherthanformally testingthem. We will
however, considera boundedrationality modelin which subjectsfollow a
cutpointrule stochastically thatis, they follow it mostof thetime, but vi-
olateit someof thetime. This allows usto classify subjectsaccordingto
their propensityto vote, which we expectto vary dueto mary diversefac-
torssuchasexpectationsboutpivotal events,risk aversion attitudesabout
groupnorms,socialpreferencegudgementallaciesandsoforth.

Thereare also qualitatve hypotheseshat canbe addresseat the indi-
vidual level. In our design,subjectsverein only oneelectoratesize (3, 9,
27, or 51), but participatedn a multiple elections,both toss-upandland-
slide, and participatedas membersof both the small group andthe large
group.Thisis explainedin moredetailin thenext sessionAccordingly, we
addresdH2, H3, andH4 at the individual level aswell asat the aggreate
level.

4. EXPERIMENTAL PRrROTOCOL

Subjectsvererecruitedby emailannouncemerftom a subjectpool con-
sistingof registeredUCLA students.A total of 284 differentsubjectspar
ticipatedin the study We conduced®0 separatesessionsisingnetworked
computersat the CASSELexperimentarfacilityH In eachsessionN was
held x edthroughouthe entiresessionFor theN > 3 sessionstherewere
two subsessionef 50 roundseach;one subsessionvasthe toss-uptreat-
mentandthe othersubsessiomwasthelandslidetreatment.The sequencing

4The software was programmed as sener/client applications in Jasa,
using the open source experimental software package called Multistage
(http://multistage.ssel.caltech.edu/).
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of the two treatmentsvasdonebothwaysfor eachN. Beforeeachround,

eachsubjectwasassignedo eithergroupA or groupB andassigned vot-

ing cost,dravn independentlyrom the uniform distribution betweer0 and

55,in integerincrement§ Therefore geachsubjectgainedexperienceasa

memberof the majority andminority partyfor exactly onevalueof N, and

participatedn both50 landslideand50 toss-upelections Instructionswere

readaloud so everyonecould hear and Powverpointslideswere projected
in front of theroomto help explain the rulesandto make all the common
knowledgeto the extentpossible After theinstructionswereread,subjects
werewalkedthroughtwo practiceroundswith randomlyforcedchoicesand

thenwererequiredto correctlyanswerall the questionon a computerized
comprehensioquiz beforetheexperimentbegan. After the rst 50rounds,
a very shortsetof new instructionswere readaloud, explaining that the

sizesof groupA andgroupB would be differentfor the next 50 rounds.

The wording in the instructionswas written so asto induceas neutral
an ervironmentas possibléq Therewasno mentionof voting or winning
or losing or costs. The labelswere abstract. The smallergroupswasre-
ferredto the alphagroup (A) andthe larger group was referredto asthe
betagroup(B). Individualswereaslkedin eachroundto chooseX or Y. If
morememberof A(B) choseX thanmemberof B(A) choseX, theneach
memberof A(B) receved105andeachmemberof groupB(A) receved>5.
In caseof atie, eachmemberof eachgroupreceved55 (theexpectedvalue
of afair coin toss). Therefore,voting correspondedio “choosingX” and
abstainingcorrespondedo “choosingY.” The voting costwasreferredto
asa“Y bonus, andwasaddedto a player's earningsf that playerchose
Y insteadof X in anelection. Therefore the voting costwasimplemented
asanopportunitycost.If aplayerchoseX, thatplayerdid notreceve their
Y bonusfor thatelection.Bonusesvererandomlyredravn in every round,
independentlyfor eachsubject,and subjectswere only told their own Y
bonus!’

TheN = 3 sessionsvereconductedslightly differently First,therewere
only 50 rounds,sincethe toss-upandlandslidetreatmentsvereidentical.
Second,the sessionsvere conductedwith either 12 or 15 subjects,who
wererandomlyrematchedkachroundinto subgroup®f 3 eachperiod,be-
fore beingassigned party anda voting cost. This allowed usto obtaina

SEvery 100 pointspaid off $.37.
6 sampleof theinstructionsfrom oneof the 27 personsessionss in the Appendix.

"\We rantwo additionalsessionsvith n= 9 wheretheinstructionsverepresentedh the
context of voting decisionin electionsandthetwo groupswerereferredto asparties.The
resultswerenearlyidenticalandarediscussedbrie y in theresultssection.
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comparablenumberof subjectdor the N = 3 treatmentasthe othertreat-
ments.

5. RESULTS

5.1. Aggregateresults. The analysisof resultsat the aggregatelevel is
carriedout at threelevels. First, we look at the empirical turnoutrates,
andhow they vary with respectlectoratesize,the competitvenessof the
election,andwhethervotersarefrom the majority or minority parties.This
enablesusto addresshypothesesil H4. Next, we focuson outcomes
andshav how the empiricalfrequenciesf pivotal eventsandupsetsvary
with electoratesizeandelectoralcompetitveness.

5.1.1. Turnout Rates. Table 3 displaysthe obseredturnoutratesfor each
party and eachtreatment,denotedp with standarderrorsin parenthesis,
alongsidehe Nashequilibriumvalues?.3 Outof 42 pairwisecomparison®f
turnoutrates 40 have the samesignaspredictedby thetheory

TABLE 3. TurnoutRates Comparisorof TheoryandData
N [ Na|Ng pa NN be pE>" | pg’
3| 1| 2 |.530(.017)| .537 | .549|.593(.012)| .640 | .616
9| 3| 6 |.436(.013)| .413 | .421|.398(.009)| .374 | .395
9| 4 5 [.479(012)| .460 | .468 ] .451(.010)| .452 | .463
271 9 | 18|.377(.011)| .270 | .297 | .282(.007)| .228 | .275
27| 13| 14| .385(.009)| .302 | .348|.356(.009)| .297 | .345
51| 17| 34|.333(.011)| .206 | .245|.266(.008)| .171 | .230
51| 25| 26|.390(.010)| .238 | .301|.362(.009)| .235 | .300

Figurel graphsthe obseredandpredictedturnoutratesfor all the vari-
oustreatmentsandboth parties. The dottedlinesrepresenthe actualdata.
ThedashedinesaretheNashequilibriumturnoutrates.Thesolidlinescor-
respondo thequantakesponsequilibriumturnoutrates andareexplained
later Theleft sidegraphsshow the majority turnoutratesasa function of
electoratesize;theright handsidegraphsshov minority turnoutrates.

8The standarcerrorsassumandependencef the obsenations. Sincethereis depen-
dencedueto multiple obsenationsof the sameindividual, theseshouldbeinterpretecasa
lower boundon the standarderrors.We take a secondook at this by examiningindividual
effectsin thenext section.
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FIGURE 5.1. Minority andMajority Party TurnoutRatesAs
Functionof ElectorateSize

Hypothesesboutthe competitioneffect (H2), theunderdogeffect (H3),
andthe 3-votercountergampleto the underdogeffect (H4), aresupported
without exception. Thatis, all pairwisecomparisonf turnout ratesfor
thosehypothesearethe sameaspredictedby thetheory Particularly note-
worthy (andsurprisingto us), is the supportfor H4: the minority turnsout
lessthanthe majority in only oneinstancewhich is preciselythe onepre-
dicted by thetheory(Na = 1;Ng = 2). In all othercasesthereis greater
turnoutby the minority party.

Thesizeeffect, H1;is supportedvith the exceptionof the comparisorof
turnoutin tossupraceswith 27 versus51 voters. In thatcomparisonpoth
the minority and majority partiesvote slightly more oftenin the 51 case
thanthe 27 case,but theseare both quantitatvely smallerthanall other
differences(.005 and .006, respectiely), and neitheris large relative to
samplingvariationasmeasuredby the standarcerrors.

Quantitatvely, the turnoutrateswe obsene for the smallestelectorate
(N=3), are signi cantly lower than predictedby theory turnoutratesfor
someavhat larger electoratefN=9) are approximatelyequalto the Nash
equilibriumvalue,while turnoutratesfor the largestelectorategN=27,51)
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arehigherthanpredictedby theory® As ageneratule,we nd thatturnout
ratesarecloserto :5 thantheorypredicts. This mirrors ndings by Goeree
andHolt (2005)for a broadclassof gameswith a similar structureto our
voterturnoutexperiments:°

We conductedwo additionalsessionsvith N = 9, asarobustnessheck
for the abstractcontext. In thesesessionwe changedhe terminologyof
“X” and"Y” to “Vote” and“Abstain” Eachroundwasreferredto asan
election, groupswere called parties,and so forth. The turnoutratesare
givenin Table 4, side by side with the resultsfrom sessionsun with an
abstracprotocol,with standarcerrorsin parenthesisThreedifferencesare
positiveandoneis negative. All aresmallin magnitudeandaresmallcom-
paredto the samplingvariationin the ElectionContect Protocolestimates
asmeasuredby the standarcerrors.

TABLE 4. Comparisonof Turnout RatesAcrossProtocols

N=9
AbstractProtocol| ElectionContext Protocol
pa tossup 479(.012) 0.475(.022)
ps tossup .451(.010) 0.480(.018)
ba landslide 436(.013) 0.460(.025)
bs landslide| .398(.0094) 0.400(.018)

We alsoreporttheresultsof a simpleprobit regressiorof the probability
avoterturnsout asa function of which party the voterwasin (majority or
minority), whethertheor nottheracewasatoss-upandthesizeof theelec-
torate. Theresultsaregivenbelow in Table5, alongwith T-statistics.The
coefcients on all threevariablesare highly signi cant, and have the pre-
dictedsigns: negative effect of majority party membershippositive effect
of toss-up;andnegative effect of electoratesize.

TABLE 5. ProbitRegressiorof Turnouton TreatmenWariables

Dep=vote | coefcient (standarcerror)
constant -.035(.018)
N -.0088(.0004)
tossup .10(.015)
majority party -.113(.015)

9An exceptionis majority partyturnoutin then = 9 tossupraceswhereturnoutis less
thanthe Nashequilibrium (but not statisticallysigni cant).

10They study binary choicegamessuchasthresholdpublic goodsgames whereob-
sened contribution ratestendto exceedthe equilibrium predictionswhenthe equilibrium
is belaw :5, andaretoo low whenthe equilibriumis above :5 percent.
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Becauseheobsenredturnoutfrequenciesn thesessionsvith N=3,27,51
weresigni cantly differentfrom theNashequilibriumturnoutrateswe also
includedavariablefor experiencewhichtakesonvaluesfrom 1 to 50, cor
respondingo theroundnumber Recallthateachtreatmenin eachsession
lastedfor 50rounds.We hypothesighatbehaior shouldcornvergein thedi-
rectionof Nashequilibrium,a phenomenonhat hasbeenwidely obsened
in gametheory experiments.However, the effect of experienceshouldbe
differentdependingon N. For N=9, aggre@ateturnoutratesare almostex-
actly equalto Nashprediction,so we do not expectexperienceto change
behaior. For N=3, obsened turnoutis too low, so corvergencein the di-
rection of equilibrium implies that the sign of the experiencecoefcient
shouldbe positive. The oppositeshouldbe truefor N=27 andN=51, since
obseredturnoutis too high. Becausdhe expectedeffectsdiffer acrossN,
we estimatethe effect separatelyor eachN.

Theresultsaregivenin Table6, andprovide somesupportfor theidea
thatbehaior is adjustingn thedirectionof equilibrium. For boththeN=27
andthe N=51 sessionsthe coefcient on experiencds preciselyestimated
andnegatie. In both casestherewasapproximatelya 5 percentaggoint
dropin turnoutbetweenthe rst andlastrounds,controllingfor party and
tossup. For the N=3 sessionsthe coefcient is positive, as predicted,but
thereis insufcient datato distinguishis clearly from zero. For N=9, the
coefcient is virtually equalto zero,asexpected.

TABLE 6. ProbitRegressiorof Turnoutby Sizeof Electorate

Dep=\bte N
3 9 27 51
constant .058(.053) | -.15(.042) -.31(.033) -.41(.034)
tossup — .094(.032) .13(.025) .22(.026)
majority party | .088(.053) | -.079(.033) .16(.025) -.13(.026)
experience |.0016(.0017)|-.0002(.001)| -.0028(.0009) | -.0025(.0009)

5.1.2. Upsetsand Pivotal Events. Table6 displaysthe obsenedandequi-
librium frequencie®f pivotalevents p, for eachtreatmentaindtheobsened
andequilibriumupsetrates,Q. Standarcerrorsarereportedn parentheses.
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TABLE 7. Pivotal Eventsand UpsetRates. Comparisorof

TheoryandData

N |[Na|Ng| p b Q e) #electiong
3|12 |.810|.846(.007)| .070|.092(.006)| 850

9| 3|6 |.599|.580(.008)|.151|.146(.005)| 450

9| 4| 5 |.666|.697(.007)[.270|.280(.007)| 450

27| 9 | 18.409|.395(.007)|.187|.165(.005)| 200
27| 13| 14 | .466| .440(.007)| .418| .435(.007)| 200
51| 17| 34 |.309|.260(.006)| .153|.170(.005)| 100
51|25 26 | .375|.390(.007)| .435| .440(.007)| 100

Overall,thedataprovide strongsupportfor hypothesesi5, H6, andH?7.
Every single oneof the 21 size effect inequalitiesfor pivotal events(H5)
areobseredin thedata,andall threeof the competitioneffectinequalities
for pivotal events(H6) arealsofound. Thesames truefor the 15 predicted
inequalitiedor upsetgH7), with only oneexception:@(g; 18) < (9(17; 34),
but thedifferenceis only 0:005.

Also notewvorthy is the fact that the datatracksthe theory very closely
guantitatvely, aswell asqualitatvely. Indeedthe quantitatve departures
from theoryarebehaiorally meaninglessTo illustratethis, gure 2 graphs
the obsenedandpredictedvaluesof p andQ for all treatments A simple
linear regressionof obsened on theoreticalrates,usingall 14 datapoints
in the gure (including both pivot probabilitiesand upsets)producesan
interceptequalto  0:01,aslopeequalto 1:03andanR? = :99.

FIGURE 5.2. Pivotal EventsandUpsets
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5.2. Quantal ResponseEquilibrium turnout rates. In this voter partic-

ipationgame,subjectswith cutpointscloseto the equilibrium cutpointare

nearlyindifferentbetweenvoting andabstaining Consequentlywery small

errorsin theirjudgmentaboutthe pivot probabilities or otherfactors,could

leadthemto make a suboptimaldecision.With thisin mind, it makessense
to exploremodelssucherrorsarepossibleandwheretheprobabilityof such

errorsarederivedendogenouslyn themodel.

One alternatve is to allow a small amountof boundedrationality and
assumehat playersare not optimizing but insteadchooseaccordingto a
Logit stochasticchoicerule. If they also have rational expectationsthen
it is called the Logit quantal responseequilibrium model In a quantal
responseequilibrium, decisionmaking no longer follows a deterministic
cutpointrule. Rather a voter's turnoutprobability is a continuousstrictly
increasingfunction of voting cost,t( ), which is equalto .5 preciselyat
thevoting costat which thevoteris exactly indifferentbetweernvoting and
abstaining.If p;j is the probability of a voterin party j is pivotal (which
will generallybedifferentfor minority andmajority voters),thenin alogit
equilibriumsuchavoter's turnoutprobability, if his voting costis c follows
theformula:

1
wherel isthelogit respons@arameterintegratingoverall possiblevoting
costswe obtainthevoter's ex anzteturnoutprobability:
¥
p;(l) = ¥t,-(c;l ) f(c)dc

Therewill be onesuchequationfor eachparty, analogoudo equationsl
and2 in theNashequilibriumanalysis**

Sincethis is an equilibriummodel, p; is determinedendogenouslyand
will dependon |, sinceit depend=n p;, which dependnt, whichin
turndepend®nl . Theequilibriumpivot probabilitiesf pa(l ); ps(l )g, are
thencomputedusingformulassimilar to equations3 and4.

Thelogit responsgarameter is afree parametecorrespondingo the
slopeof thelogit response&urve. We estimatethis free parameteto obtain
a t of thedatato thelogit QRE model. To avoid over tting, we constrain
| to be the samein all treatments. This is a straightforward estimation
exercise. Using the data, it is easyto computethe maximumlik elihood
estimateof | basedon the pooleddatafrom all treatmentsWe do this by
actuallycomputingthe logit equilibrium of eachgamefor a grid of values
of | , andthencandirectly constructthe lik elihoodfunction of our pooled

ti(cl)=

llTheNashequilibriumanalysisis equivalentto thelimiting caseof | = ¥.
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data,asafunctionof | . Thisyieldsa maximumlikelihoodestimatesqual
tob = 7.

We then usethat estimatedvalue, P = 7, alongwith the actualdravs
of voting costs,to computefor eachtreatmentand eachpart, theoretical
QREturnoutrates,denotedp' = 7. Thesearegivenin two columnsof Table
3, andalsodisplayedin Figurel. Two obserationsareclear First, the
QRE model ts the databetter Secondthe QRE modelprovidesexactly
the right qualitative correctionto the Nashmodel. Recallthat the Nash
modelunderpredictedurnoutin larger electionsandoverpredictedurnout
in smallelectionsanddid fairly well for intermediate-sizedlections.The
QRE predictslessturnoutthan Nashequilibriumin the smallestelection,
and moreturnoutthan Nashequilibriumin the large elections. QRE also
predictseven greateramountsof overwoting (relative to Nash),asthe size
of the electionbecomedargerandlarger, whichis whatwe obsenedin the
data.

As analternatve way to seehow well thelogit choicemodelis capturing
voterbehaior, Figure5.3graphgurnoutratesby “normalized”voting cost.
For eachtreatmenaindeachparty, we de ne anormalizedvoting costasthe
differencebetweeravoter'sactualvoting costandthelogit equilibriumcut-
point (for | = 7). Thus,for example,if the QRE cutpointfor anA voterin
sometreatmentvere,say 15, andtheir actualcostwere 25, their normal-
izedvoting costwould be 10. Thusour normalizationallows usto display
all the voting behaior in a singlegraph. Accordingto the logit QRE, the
voting probabilitiesshouldfollow a logit curve, which is the smoothde-
creasingcurvein the gure (for | = 7). Thedecreasingtep-functiorcurve
averageshedataacrossormalizedcostintervalsof .03.
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FIGURE 5.3. TurnoutRatesasFunctionof Cost,Compared
to Logit Responsavith | = 7

5.3. Individual Results. We turn now from examiningthe aggreateim-
plicationsof thetheoryto implicationsfor individual behaior. Nashequi-
librium predictsthat all subjectsshouldfollow a commoncutpointrule -
thatis, thesmoothlogit curve in Figure5.3shouldbeaverticalline at zero.
In fact, asthatgraphshaws, individual behaior shavs substantiallymore
variationthanNashequilibriumallows, heterogeneityhatis well accounted
for by theadditionalQRE parameterWWe now look atmoredetailattheplay
of speci ¢ subjects.

5.3.1. Estimatingindividual Cutpoints. To summarizethe behaior of in-

dividual subjectswe assumehat eachsubijectis following a cutpointrule
andattemptto estimatesubjectby subjectwhatthatruleis. Recallthatbest
responsealwaystake theform of cutoff rules,wherebya votershouldvote
if andonly if the costthey draw is greaterthanor equalto a critical cost
level, c.

For eachtreatmentand eachsubject,we estimatedcutpointrulesin the
following simpleway. For eachsubjecti and treatmentj, we have Kjj
obsenrationsof cost,decisionpairs(ct; d;). Fix acutpointO ¢jj 55. If
for obsenrationt in this sampleof Kjj obsenationswe have

(1) & < ¢jj andd; = vateorif
(2) ¢ > cjj andd; = abdain or if
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() ¢ = Gij

we saythatobsenationt is consistentvith the cutpointc;jj. Otherwisewe
saythat obsenationt is an error with respectto the cutpointc; ,-.12 The
estimatectutpoint,bj is thecutpointthatonethatminimizesthe numberof
errorst3

Usingthis procedurewe canproduceadistribution of cutpointsfor each
treatmentand a distribution of error ratesfor eachtreatment.Figures5.4
and5.5 shav the cumulatve distribution of cutpointsfor all of the treat-
ments.

12AIternativer, onecoulddiscountthe error by how closethe costis to the cutpoint.
This could be donefor exampleby estimatingfor eachij pair alogit choicefunctionand
de ning theestimatedtutpointasthe point at which the estimatedogit choiceprobability
is exactly :5.

Bin casetherearemultiple errorminimizing cutpoints we usethe averageof them.
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FIGURE 5.4. LandslideCumulatve Distributionsof Cutpoints
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FIGURE 5.5. TossupCumulatie Distribution of Cutpoints

The densityfor errorratesis shavn in Figure5.6. As canbeseenthere
areerrors,but in generalnot so mary, indicatingthatto a reasonablep-
proximationindividualsfollowedconsistentutpointrules.
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FIGURE 5.6. CutpointError Density

5.3.2. Toss-upsand Landslides.We turn now to comparatre staticsat the
individual level. For the experimentswith N > 3, we have four pairedob-
senationsfor individuals:holding x edwhethertheindividualis in the mi-
nority or majority, we canconsiderthe differencen their cutpointbetween
atossupandalandslide;holding x edwhetherthe electionis atossupor a
landslide we canconsiderthe differencen their cutpointbetweerbeingin
theminority andthemajority. Accordingto thetheory- eitherNashor QRE
- all of thesedifferencesshouldbe positive. Table 8 reportsthe fraction of
thesedifferenceghatarepositive. As canbeseenthisis alwaysabove 50%
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andgenerally60% or higher This is reinforcedby Table 9 which reports
theaveragesizeof thesedifferencesThesenumbersareall positive.

TABLE 8. Fractionof Positve PairedDifferences

Minority Majority Tossup Landslide
N | Tossup-Landslide Tossup-Landslide Minority-Majority | Minority-Majority
51 0.60 0.75 0.52 0.65
27 0.56 0.68 0.56 0.68
9 0.56 0.60 0.62 0.56
3 0.57

TABLE 9. AverageSizeof PairedDifferences

Minority Majority Tossup Landslide
N | Tossup-Landslide Tossup-Landslide Minority-Majority | Minority-Majority
51 3.2 4.4 1.8 3.1
27 1.1 4.6 1.2 4.7
9 2.6 1.7 2.7 1.8
3 0.10

6. CONCLUSIONS

Therearesix main ndings from this voterturnoutexperiment.

First,andmostimportant,all of thecomparatre staticsfrom thestandard
BayesianNash equilibrium model of instrumentalstratgic voting were
strongly supportedby the data. We nd strongevidencefor the sizeef-
fect the competitioneffect andthe undedog effect The evidenceis based
on turnoutrates,frequeng of pivotal events,andupsetprobabilities. It is
further supporteddy individual level analysisthat waspossiblebecausef
the experiments mixed within/acrosssubjectdesign,which allows us to
compareanindividual subjects decisiongn multiple treatments.

Second,votersare highly responsie to voting cost, with turnoutrates
declining sharplywith the costof voting. As a rst approximationmost
votersusecutpointstratgies,aspredictedby thetheory

Third, acloselook atindividualbehaior revealsthatfew votersuseexact
deterministiccutpointstratgies;choicebehaior appearso have astochas-
tic element. This replicatesa nding from several otherstudiesof games
with binary choicesand continuoustypes, wherebestresponseules are
cutpointstratgies*

143ee for example,CasellaGelman,andPalfrey (2005),Palfrey andPrisbrey (1997),
andPalfrey andRosentha(1991).
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Fourth, voterswerelessresponsie to changesn the parametersf the
ernvironmentthantheequilibrium. In particular thisresultedn turnoutrates
thatweretoo low for N = 3 andthatexceededhe Nashequilibriumrates
for the larger groups,with overwoting especiallynoticeablein the N = 51
treatment.

Fifth, anequilibriumapproactbasedn thelogit versionof QRE,which
incorporateghe kind of stochastiachoiceobsened at the individual level,
providesa signi cant improvementin t over the Nashmodel,aswell as
providing an explanationfor underwting (relative to Nash)in small elec-
tionsandoverwting in large elections.Furthermorethe responsienesof
participationratesto voting costsis tracked very closely by a logit curve
(Figure3). Nonethelesghelogit QREmodelmaynotfully accountor the
magnitudeof overwoting in thelargestelectionsof our sample unlesshere
arehighererrorrates(smaller ) in largerelectionsapossibilitywhichdoes
not have anohviousrationalea priori.

Sixth, theexperimentwasconductedn aneutralabstractontect with no
mentionof voting, or winning, or partiesor elections.In thetwo extra ses-
sionsconductedspeci cally in a voting contet, subjectbehaior wasthe
sameasthe abstractontext. Hencethe phenomenave obsene apparently
arenotlimited to electionsput aremoregeneral.In particularthe obsena-
tion of overwoting relative to the equilibrium cannotbe easilydismissedy
appealingo argumentssuchascitizen duty, high schoolcivics classesor
fearthatone's spouseof workmateswill castigateonefor notvoting.

The challengenow is to comeup with anexplanationof over voting that
is notspeci c to elections put appliesmorebroadlyto participationgames
in general. The onealternatve exploredhere,QRE, providesa partial ex-
planation,but undershootshe overwting in large elections. Another ex-
planationwe have consideredthat voterssystematicallyoverestimatehe
probability of being pivotal, is directly contradictedby the N = 3 data,
wherewe obsenre overvoting For thesamereasonpurdataalsocontradicts
group-speci caltruismmodels,and alsothe group-utilitarianapproachof
Harsaryi (1980),recentlyproposedasan explanationof high voterturnout
by FeddersemandSandroni(2002).

Anotheralternatve modelminimax regret, is dueto Ferejohnand Fio-
rina. Thatmodelis easilyrejected,becauset implies thatturnoutshould
independenthe probability of being decisve, which contradictsthe size
effect, the competitioneffect,andthe underdogeffect.

We conjecturethat somekind of mixture of modelssuchasthese,that
would includea variety of behaioral types,will ultimately be neededor
a more completeexplanationof this phenomenon. One framework for
building andestimatingsuchmodelshasbeendevelopedby EI-Gamaland
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Grether(1995),andsuchanapproachmay be worth exploring here. How-
ever, developinga speci cation of typesfor the voting context thatis not
simply ad hoc would be a challenge andthe actualcomputatiorand esti-
mationof sucha modelmaybedif cult.

In conclusion the strengthof the comparatre staticsresultsshouldnot
beunderstatedT hefactthatthe experimentclearly supportdhethreemain
equilibriumcomparatre staticeffects(size,competition,andunderdog)jn
participationgames,andthe nding that votersuseapproximatecutpoint
stratgies,demonstratethatvoting behaior is highly strateic, with voters
respondingo boththe costof voting andthe probability of beingpivotal.
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APPENDIX

Samplenstructionsfrom a9 personsessior{abstracprotocol)

Thank you for agreeingto participatein this researchexperimenton
groupdecisionmaking. During the experimentwe requireyour complete,
undistractedattention. So we ask that you follow instructionscarefully.
Pleasedo not openother applicationson your computey chatwith other
studentsreadbooksor do homewvork.

For your participation,you will be paidin cash,atthe endof the experi-
ment.Differentparticipantsnayearndifferentamounts Whatyou earnde-
pendspartly onyour decisionspartly onthe decisionsof others,andpartly
onchanceSoit is importantthatyou listencarefully, andfully understand
theinstructionsbeforewe begin. Therewill beashortcomprehensioguiz
after the upcomingpracticeround, which you all needto passbeforewe
canbegin the paidsessions.

The entire experimentwill take placethroughcomputerterminals,and
all interactionbetweenyou will take placethroughthe computers. It is
importantthat you not talk or in any way try to communicatewith other
participantgduringthe experimentsexceptaccordingo therulesdescribed
in theinstructions.

We will startwith a brief instructionperiod. During the instructionpe-
riod, you will be givena completedescriptionof the experimentandwill
be shovn how to usethe computers.If you have ary questiongduringthe
instructionperiod,raiseyour handandyour questionwill be answeredut
loud soeveryonecanhear If any dif culties ariseafterthe experimenthas
begun, raiseyour hand,andan experimentewill comeandassistyou pri-
vately

Pleaseopenyour envelopeandremove the RecordSheet. Do not lose
this RecordSheetasyou will needthe sheetthroughouthe experimentto
recordyour earnings.

This experimentwill begin with two brief practicesessiongo help fa-
miliarize you with the rules. The practicesessionwill be followed by 2
differentpaidsessionsEachpaidsessiorwill consistof 50 rounds.

At theendof thelastpaid sessionyou will be paidthe sumof whatyou
have earnedin the two paid sessionsplus the shav-up fee of $5.00. Ev-
eryonewill bepaidin privateandyou areunderno obligationto tell others
how muchyou earned. Your earningsduring the experimentare denomi-
natedin POINTS.Your DOLLAR earningsaredeterminedby multiplying
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your earningsn POINTSby a corversionrate. In this experimentthecon-
versionrateis 0.0037,meaninghat100POINTSis worth 37 cents.

Thereare9 participantsn today's experiment.You will participatein 2
brief practicesessiongandthen?2 paidsession®f 50 roundseach.

Pleasdurn your attentionto the screerat the front of the room. We will
demonstratéow theroundsareplayed.

SCREENL1 (menu)

Everyoneshouldhave a screerik e the screerprojectedon stage.If you
have somethingdifferentfrom whatis projectedon stage pleaseaaiseyour
handandthe staf will assistyou.

[CHECK TO SEEIF ANYONE RAISESTHEIR HAND]

Pleasalonotbegin unlesswvetell youto doso. Pleasdnave yourattention
focusedon the stageduring this demonstratiorperiod. Pleaseclick on the
MENU icon. Thiswill bring up screer? shaving theiconsunderneath.

SCREEN2 (icons)

Onthissecondscreerclick onthe MULTISTAGE CLIENT icon. A pop
upwindow will appearrightin front of you.

SCREENS (clientinformation)

Enteryour rst andlastnamein thebox thatappearsandthenclick sub-
mit. Youwill thenseescreerd

SCREEN (initializing)

Onceeveryonehasloggedin, you will be randomlyassignedo one of
two groupsthe ALPHA groupor the BETA group.Youwill seescreerb

SCREENS (userinterface)

At the top of the screenis your id number Pleaserecordthis on your
RecordSheet.Below this the screeninforms you which groupyou arein
andhow mary membergherearein eachgroup. In this practicesession,
the ALPHA grouphas4 membersandthe BETA grouphas5 members.
Next onthescreeris atable,describinghow your earningdependon your
choiceof eitherX or Y andonwhich grouphasthemostmembershoosing
X. Thedisplayin front of the room shavs you whatthe screenooks like
for a memberof the Alpha group. It alsotells you whatyour Y bonusis.
We will explainwhatthis meansn amoment.

You will chooseeitherX andY by highlighting the correspondingow
labelandclicking with your mouse.

SCREENG6x and6y and7 (shaving highlighting)

Your earningsare computedn the following way. It is very important
that you understandhis, so pleaselisten carefully Supposeyou choose
X. If your grouphasmorememberschoosingX thanthe othergroup,then
youwill earn105points;if bothgroupshave the samenumberof members
choosingX, thenyouwill earn55 points,andif the othergrouphasmore
membershoosingX thanyour group,thenyouwill earn5 points.
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Alternatively, supposeyou chooseY. If your grouphasmore members
choosingX thanthe othergroup,thenyou will earn105 pointsplus your
Y bonus;if both groupshave the samenumberof memberschoosingX,
thenyou will earn55 pointsplusyourY bonus,andif the othergrouphas
more memberschoosingX thanyour group, thenyou will earn5 points
plusyourY bonus. Theamountof your Y-bonusis assignedandomlyby
the computerandis showvn in the fourth line down from the top of your
screen. In ary givenroundyou have an equalchanceof being assigned
ary Y-bonusbetween0 and55 points. Your Y-bonusin eachrounddoes
not dependon your Y-bonusor decisionsn previous rounds,or on the Y-
bonusesanddecisionsof otherparticipants.SinceY-bonusesareassigned
separatelyor eachparticipantdifferentparticipantswill typically have dif-
ferentY-bonusesWhile you aretold your own Y-bonus,you arenevertold
the Y-bonusesf otherparticipants.You only know that eachof the other
participantshasa Y-bonusthatis somenumberbetweerD and55.

Hereis an example: Supposethat one memberof the ALPHA group
choseX andtwo memberf the BETA groupchooseX. Thenthe BETA
grouphasmoremembershoosingX thanthe ALPHA group. Eachmem-
berof the ALPHA groupwho choseX earnsb points;eachmemberof the
ALPHA groupwho choseYearns5 pointsplus his or herown personalY-
bonus; themembersf the BETA groupwho choseX earn105points,and
eachmemberof the BETA groupwho choseYearns105 pointsplus his or
herpersonaly-bonus.

The bottom of the screencontainsa history panel. During the various
sessiongndrounds this panelwill beupdatedo re ect the historyof your
pastsessions.

After you and the other participantshave all madeyour choicesof X
orY thescreenwill changeo highlighttherow correspondingo your own
choice,andthecolumnof thegroupwhich hadthegreateshumberof mem-
berschooseX.

At the end of eachrounduntil the sessionends,you will be randomly
dividedbetweergroupsandwill havetheopportunityto choosebetweenX
andyY. In otherwords,youwill notnecessarilypein thesamegroupduring
eachround. At theendof eachsessionyou will seea screersummarizing
theamountthatyou earned.

SCREENS (matchcomplete)
If you have ary questionsat this time, pleaseraiseyour handand
askyour questiorsothateveryonein theroommay hearit.

PRACTICE SESSION

[BRING UPPAYMENT SCREENFORPRACTICE SESSION]

We will now give you a chanceo getusedto the computersvith ashort
practicesession.Pleaseake your time, and do not pressary keys or use
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your mouseuntil instructedto do so. You will NOT be paid for this ses-
sion, it is just to allow you to get familiar with the experimentand your
computers.

If your ID numberis even, pleasehighlightthe Y row andclick; if your
ID numberis odd, pleasehighlightthe X row andclick. Onceeveryonehas
madetheir selectiontheresultsfrom this rst practiceroundaredisplayed
onyour screen.

Rememberyou arenot paidfor this practiceround.

We will now proceedo the secondoracticeround. Notice thatyou may
have beenreassignedb anew group,sincethegroupassignmentareshuf-
ed randomlybetweenreachround. Pleasanake the oppositechoicefrom
the choiceyou madein the rst practiceround. Thatis, if your ID number
is even, pleasehighlight the X row labelandclick; if your ID numberis
odd, pleasehighlightthe Y row labelandclick. Onceeveryonehasmade
their selectiontheresultsfrom this secondoracticeroundaredisplayedon
yourscreen.

Sincethis is the end of the practiceround, your total earningsfor this
practicesessiomare displayedon your screenin points (thoughof course,
youwontactuallyrecevethatmoney). We have now completedhepractice
session.

[QUIZ]

You will noticethata quiz haspoppedup on your screen.Pleaseread
eachquestioncarefully and checkthe correctanswer Onceeveryonehas
answeredhe questionorrectly you mayall go on to the secondstageof
thequiz. After successfullyjcompletingthe secondroundof questionsywe
will commencewith the rst paid session.If you have dif culty with the
quiz or have otherquestiongpleaseyour hand.

[END QUIZ]

The rst paidsessiorwill follow the samerulesasthe practicesession.
Let me summarizehoserulesbeforewe start. Pleasdisten carefully In
eachroundof thissession4 playerswill berandomlyassignedo the Alpha
Groupand5 playerswill be assignedo the BetaGroup. You may choose
X or Y. As you canseeon the table of this screenjf you chooseX, your
payof will be 105POINTSIf your grouphasmore memberschoosingX
thantheothergroup,5 POINTSIf your grouphasfewer membershoosing
X, and55 POINTS:If it is atie. If you chooseY, you will alsoreceve the
Y-bonusshavn onyour screen..

Therewill be50 roundsin this session After eachround,groupassign-
mentswill be randomlyreshufed. Therefore,in someroundsyou will be
in the Alpha groupandin otherroundsyou will bein the Betagroup. In
eithercasegveryones told which groupthey arein beforemakingachoice
of X orY.
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Are thereary questioneforewe begin the rst paidsession

[Answerquestions.]

Pleasepull outyourdividers.

SESSIONL

We will now begin with sessionl. Do not click anything elseon the
screeruntil you aretold to do so.

[BRING UP PAYMENT SCREENFOR SESSIONL1]

Pleaséegin.

(Playroundsl 50)

Sessionl is now over. Pleasaecordyour total payofs for this session
onyourrecordsheet.

[WAIT FORSTAFF TO VERIFY PARTICIPANTS RECORDSHEET]

SESSION2

We will now begin sessiorR.

[BRING UP PAYMENT SCREENFOR SESSIONZ]

The secondpaid sessionwill be slightly differentfrom the rst session.
Let me summarizehoserulesbeforewe start. Pleasdisten carefully In
eachroundof thissession3 playerswill berandomlyassignedo the Alpha
Groupand6 playerswill be assignedo the BetaGroup. You may choose
X or Y. As you canseeon the table of this screenjf you chooseX, your
payof will be 105POINTSIf your grouphasmore memberschoosingX
thantheothergroup,5 POINTSIf your grouphasfewer membershoosing
X, and55 POINTS:If it is atie. If youchooseY youwill alsoreceve the
Y-bonusshovn onyour screen..

Therewill be50 roundsin this session After eachround,groupassign-
mentswill be randomlyreshufed. Therefore someroundsyou will bein
the Alpha groupandotherroundsyou will bein the Betagroup. In either
casegveryoneis told which groupthey arein beforemakinga choiceof X
ory.

Are thereary questionseforewe begin the secondpaid session?

PleaseBegin.

(Playrounds1-50)

Sessior2 is now over. Pleaseaecordyour total payofs for this session
onyourrecordsheet.
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