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1. INTRODUCTION

Therationalchoicetheoryof turnout,asoriginally formulatedby Downs
(1957)asadecisiontheoryproblem,andlaterformulatedby political scien-
tistsin gametheoreticterms,isperhapsthemostcontroversialformaltheory
in political science.Themainreasonfor thiscontroversyis thatin its purest
instrumentalform - wherevoting is costly, no voter obtainsdirect utility
from the act of voting itself, andbene�ts arediscountedby the probabil-
ity of castingapivotal vote- thebasictheorygrosslyunderpredictsturnout
ratesin masselections.This shouldnot bea hugesurprise- it is probably
morethanmerecoincidencethat the act of voting is oneof the leastwell
understoodphenomenain thestudyof politics. Why do somepeoplevote
andothersnot? What affects turnout rates? Indeed,differencesbetween
poll predictionsandactualelectoraloutcomescanoften be accountedfor
by a failureto accuratelypredictturnout.

This underpredictionof turnout ratesin masselectionhasbeencalled
“the paradoxof voter turnout.” This paradoxhaskindled intensedebate
about the value of the rational choiceapproachto the study of political
behavior in general. GreenandShapiro(1994), in their harshcritique of
rationalchoicetheoryuseit asa centerpiece,andit servesasa posterboy
for critics of the“homoeconomicus”approachto political science.Fiorina
(1989),himselfsympatheticto therationalchoiceapproach,dubbedit “the
paradoxthataterationalchoicetheory.” 1

A varietyof modi�cations to thebasicmodelleadto a correctionof the
underpredictionof turnout,butsuchrevisionsarejusti�ably criticizedasbe-
ing adhocandnarrowly tailoredto thevoterturnoutproblemitself. There
hasbeenextensiveempiricalwork thatexaminesthecomparativestaticpre-
dictionsof thetheory, andsomethateventry to estimateparametricmodels
of therationalchoicetheoryof turnout.But with rareexceptions,�eld data
setsprovide too little controlover thedistribution of voterpreferencesand
voting coststo give muchpower to the tests. However, regardlessof the
scienti�c natureof thesetests,in electionswith over100million voters,the
parametersrequiredto justify turnoutratesmuchabove 0, usinga model
wherevoting is instrumentalandcostly, wouldseemimplausibleto many.

What aboutotherimplicationsof the rationalchoicetheoryof turnout?
For example,therearea numberof comparative staticeffects. This paper
focuseson threeof them. First, an increasein the size of the electorate
shouldlead to lower turnout rates. We call this the sizeeffect. Second,
turnoutshouldbehigherin electionsthatareexpectedto becloserif every-
onevoted. We call this the competitioneffect. Third, turnoutamongsup-
portersof themorepopularcandidateor partyshouldbe lessthanturnout

1Grofman(1993)attributesthisquoteto Fiorina.
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amongsupportersof the lesspopularcandidate.We call this the under-
dog effect. All threeof these“comparativestatic” propertiesof therational
choicetheoryof turnoutarestatedwith theusualceterisparibuscondition.
That is, they areonly necessarilytrueaccordingto thetheoryif absolutely
everyotherfactoraffectingturnoutis heldconstant.Thatincludesvoterin-
formation,thedistributionof votingcosts,candidatequality, weather, elec-
tion technology, age,income,education,voter accessibilityto poll sites,
andon andon. Someof thesevariablescanandhave beencontrolledfor
in empiricalstudiesaswediscussbelow. It turnsout thatthetheoryis hard
to reject,but this is partly dueto weaktests,andthefactthatall thesetests
arehighly parametric.Consequently, thetheorymay�t a particulardataset
well with oneparametrizationof thedistributionof votingcostsandbene�ts
andlesswell underotherparametricassumptions.Thechoiceof parameter
spaceis usuallymadefor reasonsof convenienceor analyticaltractability,
ratherthanapriori theoreticalreasons.

This papertakesa differentapproach.We uselaboratoryexperimentsto
fully control for the preferences,voter information,costs,electoratesize,
andcompetitiveness.We choosea voting environmentthat, for very large
elections,would predictvery low turnout.2 While our experimentsdo not
employ 100million subjects,they arelargeby thestandardsof laboratory
experiments- large enoughfor us to obtain greatvariation in predicted
turnoutrates.Wehaveatwo dimensionaldesignof treatmentsthatallow us
to simultaneouslytestthesizeeffect, thecompetitioneffect,andtheunder-
dogeffect. Perhapsevenmoresigni�cantly, wehavechosenparametersfor
ourexperimentalvotingenvironmentsthatimply auniquequantitativepre-
diction of the rationalchoicetheoryof turnoutfor eachof the treatments.
By varying the parametersthe designenablesus to seewherethe theory
fareswell andwhereit fareslesswell, bothqualitatively (thecomparative
staticpredictions)andquantitatively (theexactturnoutrates).

PreviouspapersbySchramandSonnemans(1996),CasonandMui (2005),
andGrosser, Kugler andSchram(2005)have studiedstrategic voter par-
ticipation in the laboratory. However, theseexperimentshave focusedon
homogeneousvoting costs.This impliesa plethoraof mixedstrategy equi-
libria as characterizedin Palfrey and Rosenthal(1983), and so makes it
dif�cult to determinehow well thetheoryperforms.In the�eld of course,
voter participationcostsareheterogeneous.Herewe studya modelwith

2Asymptotically, turnoutfor our parametrizationis 2%. Previousvoter turnoutexper-
imentshave exploredenvironmentswheretheoreticalturnout is always large, regardless
of thenumberof voters. Not surprisingly, they observe high turnoutrates.We choosea
parametrizationthat leadsto relatively rapidly decliningturnoutfor two reasons:�rst, it
enablesusto testthatturnoutdeclinesasthetheorypredicts.Second,if we allowedmany
voterswith negativecosts,wewould havemany fewerusefulobservations.
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heterogeneousand privately known participationcosts,as in Palfrey and
Rosenthal(1985). This leadsto strongpredictions,as the Nashequilib-
rium underour parametersis unique. We �nd in the laboratorythat the
theoryperformsremarkablywell at theaggregatelevel, predictingpartici-
pationratesandcomparative staticswell, anddoinga goodjob predicting
participationevenin relatively largeelections,with only moderateamounts
of overparticipation.At the individual level, the modelfareslesswell, as
individual behavior is too noisyto beconsistentwith Nashequilibrium. A
quantalresponseequilibriummodelbasedonstochasticchoice,ontheother
hand,doessomewhatbetterin theaggregate,while accountingmuchbetter
for individual behavior. Onefeatureof strategic voting that deservesem-
phasisis that the typesof individual errorspredictedby quantalresponse
equilibriumhaverelative little impactonaggregateparticipationrates- this
"robustness"appearsto beakey featureof strategic modelsof voterturnout.

2. THE MODEL

TheexperimentsarebasedonthePalfrey andRosenthal(1985)modelof
turnoutwhenvotershaveprivatelyknown votingcosts.ThereareN voters,
dividedinto two groups,thesupportersof candidateA andthesupportersof
candidateB. In Palfrey andRosenthal,it wasassumedthat thetwo groups
wereequalin size,but hereweconsidertheminorextensionwherethesize
of groupA is NA andthesizeof groupB is NB, andNA < NB. Thetwo sizes
areassumedto becommonknowledgeto all voters.We will referto group
A astheminoritygroupandgroupB asthemajoritygroup.Wewill referto
candidateA astheunderdog andcandidateB asthefrontrunner. Thevoting
rule is simpleplurality. Votersdecidesimultaneouslywhetherto castavote
for their preferredcandidateor to abstain. Whichever candidatereceives
morevoteswins the election,with ties broken randomly. If candidateA
winsthenall membersof groupA receivearewardof H andall membersof
groupB receive a rewardof L < H. If candidateB wins thenall members
of groupB receive a reward of H andall membersof groupA receive a
rewardof L < H. Theserewardarecommonknowledge.Voting is costly,
andthevotingcostto voteri is denotedci . Voteri knowsci beforedeciding
whetherto voteor abstain,but thedistribution from which thevoting costs
of othervotersaredrawn - eachvoter's costis an independentdraw from
the samedistribution. The densityfunction of the costdistribution, f (c);
exists and is commonknowledgeandassumedto be positive everywhere
on thesupport.

A quasi-symmetricequilibrium of the voting gameis a pair of turnout
strategies,(t A; t B), wheret A speci�es the probability a memberof group
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A votes,asa functionof his or hervoting cost. The assumptionof quasi-
symmetryis thatall membersof the samegroupusethesamestrategy. It
is straightforward to prove existenceof a quasi-symmetricequilibrium in
cutpointstrategies. Moreover, all equilibria must usecutpoint strategies,
which greatlysimpli�es theanalysis.A cutpointstrategy for voter i speci-
�es acritical costlevel, c�

i with thepropertythatvoteri abstainsif andonly
if ci > c�

i . Hence,aquasi-symmetricequilibriumis givenby apair of num-
bers(c�

A;c�
B) correspondingto thecutpointusedby membersof groupA and

groupB, respectively. A quasisymmetricequilibriumimpliesanaggregate
votingprobabilityfor eachgroup,(p�

A; p�
B), givenby:

p�
A =

Z ¥

� ¥
t (c) f (c)dc =

Z c�
A

� ¥
f (c)dc = F(c�

A)(2.1)

p�
B =

Z ¥

� ¥
t B(c) f (c)dc =

Z c�
B

� ¥
f (c)dc = F(c�

B)(2.2)

In order for (c�
A;c�

B) to be an equilibrium, all votersmust be optimizing,
and this conditionboils down to requiring that a voter with a cost equal
to the cutpoint is exactly indifferentbetweenvoting andabstaining.This
indifferencereducesto:

c�
A =

H � L
2

p�
A(2.3)

c�
B =

H � L
2

p�
B(2.4)

wherep�
j is the probability that a vote by a memberof group j will be

pivotal (make or breaka tie), giventheequilibriumvoting strategiesof all
othermembersof bothgroups.Sincea voterwill createa tie if andonly if
the numberof othermembersvoting in his own groupis exactly oneless
thanthenumberof membersvoting in theothergroup,andwill breaka tie
if andonly if thesetwo numbersareequal.Theprobabilityof theseevents
dependsonly p�

A, p�
B, NA andNB and is calculatedeasilyusingbinomial
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formulas.
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3. THE EXPERIMENTAL DESIGN AND HYPOTHESES

The experimentwas designedwith many featuresin mind, both from
a logistical standpointof experimentalmethodology, andfrom a paramet-
ric standpointof choosingthespeci�c parametrictreatments.Theprimary
treatmentvariablein the experimentwasthe choiceof parametersfor the
game.After normalizingthepayoffs (L andH), thegamedescribedin the
previoussectionis fully characterizedby NA;NB; and f . Sincethethreecen-
tral hypothesesarethesizeeffect, theunderdogeffect,andthecompetition
effect,we wereableto testall threeby �xing f throughouttheexperiment,
andvarying only NA andNB. The payoffs wereL = 5 andH = 105. We
conductedelectionswith N 2 f 3;9;27;51g. For eachof theseelectorate
sizes,we have two subtreatments,3 one whereNB = 2NA andone where
NB = NA + 1. We referto theformerasthelandslidetreatmentandthelat-
ter asthe toss-uptreatment.This modi�ed 4� 2 designis given in Table
1.

3WhenN = 3 thesetwo treatmentscollapseinto onetreatment.



THE PARADOX OF VOTER PARTICIPATION? A LABORATORY STUDY 6

TABLE 1. ExperimentalDesign
N NA NB #subjects #sessions #elections # obs
3 1 2 51 4 850 2550
9 3 6 81 9 450 4050
9 4 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
51 25 24 102 2 100 5100

Our choiceof the cost distribution, f , was dictatedby two considera-
tions,onetheoreticalandonelogistical.Theoretically, therecanbemultiple
quasi-symmetricequilibria for somecostdistributionsandsomevaluesof
NA andNB. We neededto �nd a distribution thathada uniqueequilibrium
for all of our different(NA;NB) treatments,andonethat wasalsoeasyto
explain to naive subjects.A uniform distribution of voting costsranging
from 0 to 55 satis�esbothof thesedesiderata.Sincethepayoff for making
or breakinga tie is 50, voterswho draw costsgreaterthan50 have a strict
dominantstrategy to abstainandvoterswith costsequalto 50haveaweakly
dominantstrategy to abstain.Equilibrium is uniquefor all our treatments,
andthe uniform distribution canbe explainedin termsof all costswithin
a give rangebeing equally likely. The uniqueNashequilibrium turnout
probabilitiesfor thetwo groupsaregivenin Table2.

Thereweresix mainlogisticalchallengesto conductingour experiment.
First, we wanteda designthat would be easyto explain to naive subjects
whoknow nothingaboutthemodelandmaybecompletelyunfamiliarwith
abstractmathematicalconceptssuchasprobability distributions. Second,
we wantedto control the information �o ws so that individuals in the ex-
perimentwould know their own costsbut only thedistribution of costsfor
the other individuals. Third, we wantedthe parametersof the modeland
the voting rule to be ascloseto commonknowledgeaspossible.Fourth,
we wantedsubjectsto have an opportunityto gain experience,sincepast
experimentshave shown that behavior in gameswith purestrategy equi-
libria showssystematicconvergenceof behavior with experience.Fifth, we
wantedacontext-freedesignsothatuncontrollableindividualfactorswould
notaddanothersourceof noiseor introducealternativeexplanationsfor the
results.Sixth,wewantedadesignwhichallowedwithin subjecttestsof the
hypothesizedeffects,aswell asbetweensubjecttests.

Ourdesigngeneratesanumberof comparativestaticshypotheses.These
arelistedbelow, with anexplanationof each:
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Hypotheses

For ourhypotheses,weusethefollowing notation.Wedenotetheturnout
probabilityfor theunderdogasafunctionof thesizesof groupA andgroup
B is by p�

A(NA;NB) andtheprobabilityfor thefrontrunnerby p�
A(NA;NB).

ComparativeStaticsHypotheses

H1. : The Size Effect. Holding the relative size of the two groups
constant,turnout in eachparty is decreasingin N. Formally, this
implies42 speci�c hypothesesin theform of pairwiseinequalities.
Two examplesarep�

A(4;5) > p�
A(13;14) andp�

B(1;2) > p�
B(17;34).

Generallytheseinequalitiestaketheform thatif N < M, thenp�
j (

N� 1
2 ; N+ 1

2 ) >
p�

j (
M+ 1

2 ; M+ 1
2 ) andp�

j (
N
3 ; 2N

3 ) > p�
j (

M
3 ; 2M

3 ) for j = A;B. In addition,
thereis theweakerhypothesisthattotal turnoutis decreasingin N.

H2. : The Competition Effect: Holding the total size of the elec-
torateconstant,turnoutin eachpartyis decreasingin NA � NB. This
givesus6 speci�c hypothesesin the form of pairwiseinequalities.
They arep�

A(4;5) > p�
A(3;6), p�

A(13;14) > p�
A(9;18), p�

A(25;26) >
p�

A(17;34), p�
B(4;5) > p�

B(3;6), p�
B(13;14) > p�

B(9;18), p�
B(25;26) >

p�
B(17;34). Note that this hypothesisdoesnot apply for theN = 3

treatment,sinceN� 1
2 = N

3 in thatcase.
H3. : The Underdog Effect. For N > 3, turnoutof partyA is greater

than turnout of party B. This gives us 6 speci�c hypothesesin
the form of pairwise inequalities. They are p�

A(4;5) > p�
B(4;5),

p�
A(3;6) > p�

B(3;6), p�
A(13;14) > p�

B(13;14), p�
A(9;18) > p�

B(9;18),
p�

A(25;26) > p�
B(25;26), p�

A(17;34) > p�
B(17;34).

H4. : Counter-exampleto the UnderdogEffect. For N = 3, turnout
of party A is lessthanturnoutof party B. Speci�cally, p�

A(1;2) <
p�

B(1;2).

In additionto thesecomparativestaticshypotheses,therearethespeci�c
quantitative hypothesesaboutturnout,givenin Table2. Therearetwo ad-
ditional setsof hypothesesaboutaggregateoutcomes,listedin thelast two
columnsof that table. The �rst is the equilibrium probability of a pivotal
outcome. A pivotal outcomeis onein which at leastonevoter is pivotal.
That is, theoutcomeis eithera tie or onevoteaway from a tie. It is note-
worthy that if at leastone voter is pivotal, then usually manyvoters are
pivotal. In fact,in thecasethevoteis exactlya tie, all votersin bothparties
arepivotal, in thesensethatif any singlevoterhadvoteddifferently, thetie
wouldbebroken.
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TABLE 2. NashEquilibriumPredictions
N NA NB p�

A p�
B 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
27 13 14 .302 .297 .466 .418
51 17 34 .206 .171 .309 .153
51 25 26 .238 .235 .375 .435

It is straightforward to show that the comparative staticsfor the proba-
bility of a pivotal outcomeareorderedexactly thesameastheequilibrium
turnoutrates.This is truebecausein equilibriumthecutpointfor eachparty
is proportionalto the probability of makingor breakinga tie. We denote
this equilibrium probability p� (NA;NB). This generatesa parallel set of
hypothesesto H1� H2, which we call H5 andH6 andtheseparallelhy-
pothesesaretestedby looking at frequenciesof pivotal eventsratherthan
turnoutrates.The exactquantitative pivot probabilitiesaregiven in Table
2.

H5 : The sizeeffect on the fr equencyof Pivotal Events. Holding
the relative sizeof the two groupsconstant,the frequency of piv-
otal eventsis decreasingin N. Formally, this implies 21 speci�c
hypothesesin the form of pairwise inequalities. An example is
p� (4;5) > p� (13;14) . Generallytheseinequalitiestake the form
thatif N < M, thenp� ( N� 1

2 ; N+ 1
2 ) > p� ( M+ 1

2 ; M+ 1
2 ) andp� ( N

3 ; 2N
3 ) >

p� ( M
3 ; 2M

3 ).
H6 : The competition effect on the fr equencyof Pivotal Events.

Holding the total sizeof the electorateconstant,the frequency of
pivotal eventsis decreasingin NA � NB. This givesus 3 speci�c
hypothesesin theform of pairwiseinequalities:p� (4;5) > p� (3;6);
p� (13;14) > p� (9;18); p� (25;26) > p� (17;34).

Finally, thereis a separatesetof hypothesesabouttheprobabilityof an
upset.Wede�ne anupsetasanoutcomeof theelectionwheretheunderdog
tiesor receivesmorevotesthanthe frontrunner. Theseupsetprobabilities
arehigher in toss-upracesthan in landslideraces,but do not vary much
with N. Wedenotetheequilibriumupsetprobabilityby Q� (NA;NB), andthe
theoreticalvaluesfor eachtreatmentarein Table2. This upsethypotheses
arestatedformally below:
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H7 : UpsetRates. Theunderdogis morelikely to tie or win in toss-
up racesthan in landslideraces,and theseupsetprobabilitiesare
decreasingin N: This generates15 speci�c hypothesesin the form
of pairwiseinequalities.Twelveof thesehypothesesareof theform
Q� ( N� 1

2 ; N+ 1
2 ) > Q� ( M+ 1

2 ; M+ 1
2 ) and Q� ( N

3 ; 2N
3 ) > Q� ( M

3 ; 2M
3 ) for

N < M: TheotherthreehypothesesareQ� ( N� 1
2 ; N+ 1

2 ) > Q� ( N
3 ; 2N

3 ),
N = 9;27;54.

In addition to hypothesesaboutaggregatebehavior, the uniqueBayesian
Nashequilibrium alsomakesvery sharppredictionsaboutindividual be-
havior. Speci�cally, all individualsshouldbe usingexact cutpoint rules.
Moreover, thesecutpointrulesshouldbepreciselythosecorrespondingto
the turnoutrateslisted in Table2. Obviously, hypothesesassharpasthis
will inevitably berejected.Thecutpointrulesarepurestrategies,soa sin-
gle violation of the exact cutpoint rule by any subjectin will completely
rejectthe theory. Accordingly, we will pursuethesehypothesesin the re-
sultssectionmoredescriptively, ratherthanformally testingthem.We will
however, considera boundedrationalitymodelin which subjectsfollow a
cutpointrule stochastically- that is, they follow it mostof thetime,but vi-
olateit someof the time. This allows us to classifysubjectsaccordingto
their propensityto vote,which we expectto vary dueto many diversefac-
torssuchasexpectationsaboutpivotalevents,risk aversion,attitudesabout
groupnorms,socialpreferences,judgementfallaciesandsoforth.

Therearealsoqualitative hypothesesthat canbe addressedat the indi-
vidual level. In our design,subjectswerein only oneelectoratesize(3, 9,
27, or 51), but participatedin a multiple elections,both toss-upandland-
slide, andparticipatedasmembersof both the small groupandthe large
group.This is explainedin moredetailin thenext session.Accordingly, we
addressH2, H3, andH4 at the individual level aswell asat theaggregate
level.

4. EXPERIMENTAL PROTOCOL

Subjectswererecruitedby emailannouncementfrom asubjectpoolcon-
sistingof registeredUCLA students.A total of 284differentsubjectspar-
ticipatedin thestudy. We conduced20 separatesessionsusingnetworked
computersat the CASSELexperimentalfacility.4 In eachsession,N was
held�x edthroughouttheentiresession.For theN > 3 sessions,therewere
two subsessionsof 50 roundseach;onesubsessionwasthe toss-uptreat-
mentandtheothersubsessionwasthelandslidetreatment.Thesequencing

4The software was programmed as server/client applications in Java,
using the open source experimental software package called Multistage
(http://multistage.ssel.caltech.edu/).
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of the two treatmentswasdonebothwaysfor eachN. Beforeeachround,
eachsubjectwasassignedto eithergroupA or groupB andassigneda vot-
ing cost,drawn independentlyfrom theuniformdistributionbetween0 and
55, in integer increments.5 Therefore,eachsubjectgainedexperienceasa
memberof themajority andminority partyfor exactly onevalueof N, and
participatedin both50landslideand50toss-upelections.Instructionswere
readaloudso everyonecould hear, andPowerpointslideswereprojected
in front of theroomto helpexplain therulesandto make all thecommon
knowledgeto theextentpossible.After theinstructionswereread,subjects
werewalkedthroughtwo practiceroundswith randomlyforcedchoicesand
thenwererequiredto correctlyanswerall thequestionson a computerized
comprehensionquizbeforetheexperimentbegan.After the�rst 50rounds,
a very short set of new instructionswere readaloud, explaining that the
sizesof groupA andgroupB wouldbedifferentfor thenext 50 rounds.

The wording in the instructionswaswritten so as to induceasneutral
an environmentaspossible.6 Therewasno mentionof voting or winning
or losing or costs. The labelswereabstract.The smallergroupswasre-
ferred to the alphagroup(A) and the larger groupwas referredto as the
betagroup(B). Individualswereasked in eachroundto chooseX or Y. If
moremembersof A(B) choseX thanmembersof B(A) choseX, theneach
memberof A(B) received105andeachmemberof groupB(A) received5.
In caseof a tie, eachmemberof eachgroupreceived55(theexpectedvalue
of a fair coin toss). Therefore,voting correspondedto “choosingX” and
abstainingcorrespondedto “choosingY.” The voting costwasreferredto
asa “Y bonus,” andwasaddedto a player's earningsif that playerchose
Y insteadof X in anelection.Therefore,thevoting costwasimplemented
asanopportunitycost.If aplayerchoseX, thatplayerdid not receive their
Y bonusfor thatelection.Bonuseswererandomlyredrawn in every round,
independentlyfor eachsubject,andsubjectswere only told their own Y
bonus.7

TheN = 3 sessionswereconductedslightly differently. First, therewere
only 50 rounds,sincethe toss-upandlandslidetreatmentswereidentical.
Second,the sessionswere conductedwith either 12 or 15 subjects,who
wererandomlyrematchedeachroundinto subgroupsof 3 eachperiod,be-
fore beingassigneda partyanda voting cost. This allowedus to obtaina

5Every100pointspaidoff $.37.
6A sampleof theinstructionsfrom oneof the27personsessionsis in theAppendix.
7Werantwo additionalsessionswith n = 9 wheretheinstructionswerepresentedin the

context of votingdecisionin elections,andthetwo groupswerereferredto asparties.The
resultswerenearlyidenticalandarediscussedbrie�y in theresultssection.
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comparablenumberof subjectsfor theN = 3 treatmentastheothertreat-
ments.

5. RESULTS

5.1. Aggregateresults. The analysisof resultsat the aggregatelevel is
carriedout at threelevels. First, we look at the empirical turnout rates,
andhow they vary with respectelectoratesize,the competitivenessof the
election,andwhethervotersarefrom themajorityor minority parties.This
enablesus to addresshypothesesH1� H4. Next, we focuson outcomes,
andshow how the empiricalfrequenciesof pivotal eventsandupsetsvary
with electoratesizeandelectoralcompetitiveness.

5.1.1. TurnoutRates.Table3 displaystheobservedturnoutratesfor each
party and eachtreatment,denotedbp with standarderrorsin parenthesis,
alongsidetheNashequilibriumvalues.8 Outof 42pairwisecomparisonsof
turnoutrates,40 have thesamesignaspredictedby thetheory.

TABLE 3. TurnoutRates- Comparisonof TheoryandData
N NA NB bpA pNash

A pl = 7
A bpB pNash

B pl = 7
B

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
27 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

Figure1 graphstheobservedandpredictedturnoutratesfor all thevari-
oustreatmentsandbothparties.Thedottedlinesrepresenttheactualdata.
ThedashedlinesaretheNashequilibriumturnoutrates.Thesolid linescor-
respondto thequantalresponseequilibriumturnoutrates,andareexplained
later. The left sidegraphsshow themajority turnoutratesasa functionof
electoratesize;theright handsidegraphsshow minority turnoutrates.

8The standarderrorsassumeindependenceof the observations. Sincethereis depen-
dencedueto multipleobservationsof thesameindividual, theseshouldbeinterpretedasa
lowerboundon thestandarderrors.We takeasecondlook at thisby examiningindividual
effectsin thenext section.
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FIGURE 5.1. Minority andMajority PartyTurnoutRatesAs
Functionof ElectorateSize

Hypothesesaboutthecompetitioneffect (H2), theunderdogeffect (H3),
andthe3-votercounterexampleto theunderdogeffect (H4), aresupported
without exception. That is, all pairwisecomparisonsof turnout ratesfor
thosehypothesesarethesameaspredictedby thetheory. Particularlynote-
worthy (andsurprisingto us),is thesupportfor H4: theminority turnsout
lessthanthemajority in only oneinstance,which is preciselytheonepre-
dictedby the theory(NA = 1;NB = 2). In all othercases,thereis greater
turnoutby theminority party.

Thesizeeffect,H1;is supportedwith theexceptionof thecomparisonof
turnoutin tossupraceswith 27 versus51 voters. In thatcomparison,both
the minority andmajority partiesvote slightly moreoften in the 51 case
than the 27 case,but theseare both quantitatively smallerthan all other
differences(.005 and .006, respectively), and neither is large relative to
samplingvariationasmeasuredby thestandarderrors.

Quantitatively, the turnout rateswe observe for the smallestelectorate
(N=3), are signi�cantly lower thanpredictedby theory, turnout ratesfor
somewhat larger electorates(N=9) are approximatelyequal to the Nash
equilibriumvalue,while turnoutratesfor thelargestelectorates(N=27,51)
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arehigherthanpredictedby theory.9 As ageneralrule,we �nd thatturnout
ratesarecloserto :5 thantheorypredicts.This mirrors �ndings by Goeree
andHolt (2005)for a broadclassof gameswith a similar structureto our
voterturnoutexperiments.10

We conductedtwo additionalsessionswith N = 9, asa robustnesscheck
for the abstractcontext. In thesesession,we changedthe terminologyof
“X” and“Y” to “Vote” and“Abstain.” Eachroundwasreferredto asan
election,groupswere called parties,and so forth. The turnout ratesare
given in Table4, sideby sidewith the resultsfrom sessionsrun with an
abstractprotocol,with standarderrorsin parenthesis.Threedifferencesare
positiveandoneis negative.All aresmallin magnitude,andaresmallcom-
paredto thesamplingvariationin theElectionContext Protocolestimates
asmeasuredby thestandarderrors.

TABLE 4. Comparisonof TurnoutRatesAcrossProtocols
N = 9

AbstractProtocol ElectionContext Protocol
bpA tossup 479(.012) 0.475(.022)
bpB tossup .451(.010) 0.480(.018)

bpA landslide .436(.013) 0.460(.025)
bpB landslide .398(.0094) 0.400(.018)

Wealsoreporttheresultsof asimpleprobit regressionof theprobability
a voterturnsout asa functionof which partythevoterwasin (majority or
minority),whethertheor not theracewasatoss-up,andthesizeof theelec-
torate.Theresultsaregivenbelow in Table5, alongwith T-statistics.The
coef�cients on all threevariablesarehighly signi�cant, andhave the pre-
dictedsigns:negative effect of majority partymembership;positive effect
of toss-up;andnegativeeffectof electoratesize.

TABLE 5. ProbitRegressionof Turnouton TreatmentVariables
Dep= vote coef�cient (standarderror)
constant -.035(.018)

N -.0088(.0004)
tossup .10(.015)

majority party -.113(.015)

9An exceptionis majority partyturnoutin then = 9 tossupraces,whereturnoutis less
thantheNashequilibrium(but not statisticallysigni�cant).

10They studybinary choicegamessuchas thresholdpublic goodsgames,whereob-
servedcontribution ratestendto exceedtheequilibriumpredictionswhentheequilibrium
is below :5, andaretoo low whentheequilibriumis above:5 percent.
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Becausetheobservedturnoutfrequenciesin thesessionswith N=3,27,51
weresigni�cantly differentfromtheNashequilibriumturnoutrates,wealso
includedavariablefor experience,which takesonvaluesfrom 1 to 50,cor-
respondingto theroundnumber. Recallthateachtreatmentin eachsession
lastedfor 50rounds.Wehypothesisthatbehavior shouldconvergein thedi-
rectionof Nashequilibrium,a phenomenonthathasbeenwidely observed
in gametheoryexperiments.However, the effect of experienceshouldbe
differentdependingon N. For N=9, aggregateturnoutratesarealmostex-
actly equalto Nashprediction,so we do not expectexperienceto change
behavior. For N=3, observed turnoutis too low, soconvergencein thedi-
rection of equilibrium implies that the sign of the experiencecoef�cient
shouldbepositive. Theoppositeshouldbetruefor N=27 andN=51,since
observedturnoutis too high. Becausetheexpectedeffectsdiffer acrossN,
weestimatetheeffect separatelyfor eachN.

The resultsaregiven in Table6, andprovide somesupportfor the idea
thatbehavior is adjustingin thedirectionof equilibrium.For boththeN=27
andtheN=51 sessions,thecoef�cient on experienceis preciselyestimated
andnegative. In bothcases,therewasapproximatelya 5 percentagepoint
drop in turnoutbetweenthe �rst andlast rounds,controlling for partyand
tossup.For the N=3 sessions,the coef�cient is positive, aspredicted,but
thereis insuf�cient datato distinguishis clearly from zero. For N=9, the
coef�cient is virtually equalto zero,asexpected.

TABLE 6. ProbitRegressionof Turnoutby Sizeof Electorate
Dep=Vote 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. UpsetsandPivotal Events.Table6 displaystheobservedandequi-
librium frequenciesof pivotalevents,p, for eachtreatmentandtheobserved
andequilibriumupsetrates,Q. Standarderrorsarereportedin parentheses.
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TABLE 7. Pivotal EventsandUpsetRates.Comparisonof
TheoryandData

N NA NB p� bp Q� bQ #elections
3 1 2 .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, thedataprovidestrongsupportfor hypothesesH5, H6, andH7.
Every singleoneof the 21 sizeeffect inequalitiesfor pivotal events(H5)
areobservedin thedata,andall threeof thecompetitioneffect inequalities
for pivotalevents(H6) arealsofound.Thesameis truefor the15predicted
inequalitiesfor upsets(H7),with only oneexception: bQ(9;18) < bQ(17;34),
but thedifferenceis only 0:005.

Also noteworthy is the fact that the datatracksthe theoryvery closely
quantitatively, aswell asqualitatively. Indeedthe quantitative departures
from theoryarebehaviorally meaningless.To illustratethis, �gure 2 graphs
theobservedandpredictedvaluesof p andQ for all treatments.A simple
linear regressionof observed on theoreticalrates,usingall 14 datapoints
in the �gure (including both pivot probabilitiesand upsets)producesan
interceptequalto� 0:01,aslopeequalto 1:03andanR2 = :99.

FIGURE 5.2. PivotalEventsandUpsets
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5.2. Quantal ResponseEquilibrium tur nout rates. In this voterpartic-
ipationgame,subjectswith cutpointscloseto theequilibriumcutpointare
nearlyindifferentbetweenvotingandabstaining.Consequently, verysmall
errorsin their judgmentaboutthepivot probabilities,or otherfactors,could
leadthemto makeasuboptimaldecision.With this in mind, it makessense
to exploremodelssucherrorsarepossibleandwheretheprobabilityof such
errorsarederivedendogenouslyin themodel.

One alternative is to allow a small amountof boundedrationality and
assumethat playersarenot optimizing but insteadchooseaccordingto a
Logit stochasticchoicerule. If they alsohave rationalexpectations,then
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
thevotingcostat which thevoteris exactly indifferentbetweenvoting and
abstaining.If p j is the probability of a voter in party j is pivotal (which
will generallybedifferentfor minority andmajority voters),thenin a logit
equilibriumsuchavoter's turnoutprobability, if hisvotingcostis c follows
theformula:

t j (c; l ) =
1

1+ el (c� p j )

wherel is thelogit responseparameter. Integratingoverall possiblevoting
costs,weobtainthevoter'sex anteturnoutprobability:

p�
j (l ) =

Z ¥

� ¥
t j(c; l ) f (c)dc

Therewill be onesuchequationfor eachparty, analogousto equations1
and2 in theNashequilibriumanalysis.11

Sincethis is anequilibriummodel,p j is determinedendogenously, and
will dependon l , sinceit dependson p�

j , which dependson t j , which in
turndependson l . Theequilibriumpivot probabilities,f pA(l );pB(l )g, are
thencomputedusingformulassimilar to equations3 and4.

Thelogit responseparameter, l is a freeparametercorrespondingto the
slopeof thelogit responsecurve. We estimatethis freeparameterto obtain
a �t of thedatato thelogit QREmodel.To avoid over�tting, we constrain
l to be the samein all treatments. This is a straightforward estimation
exercise. Using the data, it is easyto computethe maximumlikelihood
estimateof l basedon thepooleddatafrom all treatments.We do this by
actuallycomputingthe logit equilibriumof eachgamefor a grid of values
of l , andthencandirectly constructthe likelihoodfunctionof our pooled

11TheNashequilibriumanalysisis equivalentto thelimiting caseof l = ¥ .
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data,asa functionof l . This yieldsa maximumlikelihoodestimateequal
tobl = 7.

We then usethat estimatedvalue,bl = 7, along with the actualdraws
of voting costs,to computefor eachtreatmentand eachpart, theoretical
QREturnoutrates,denotedpl = 7. Thesearegivenin two columnsof Table
3, andalsodisplayedin Figure1. Two observationsareclear. First, the
QRE model�ts the databetter. Second,the QRE modelprovidesexactly
the right qualitative correctionto the Nashmodel. Recall that the Nash
modelunderpredictedturnoutin largerelectionsandoverpredictedturnout
in smallelections,anddid fairly well for intermediate-sizedelections.The
QRE predictslessturnoutthanNashequilibrium in the smallestelection,
andmoreturnoutthanNashequilibrium in the large elections.QRE also
predictsevengreateramountsof overvoting (relative to Nash),asthesize
of theelectionbecomeslargerandlarger, which is whatweobservedin the
data.

As analternativewayto seehow well thelogit choicemodelis capturing
voterbehavior, Figure5.3graphsturnoutratesby “normalized”votingcost.
For eachtreatmentandeachparty, wede�ne anormalizedvotingcostasthe
differencebetweenavoter'sactualvotingcostandthelogit equilibriumcut-
point (for l = 7). Thus,for example,if theQREcutpointfor anA voterin
sometreatmentwere,say, 15, andtheir actualcostwere25, their normal-
izedvoting costwould be10. Thusour normalizationallows usto display
all thevoting behavior in a singlegraph. Accordingto the logit QRE, the
voting probabilitiesshouldfollow a logit curve, which is the smoothde-
creasingcurve in the�gure (for l = 7). Thedecreasingstep-functioncurve
averagesthedataacrossnormalizedcostintervalsof .03.
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FIGURE 5.3. TurnoutRatesasFunctionof Cost,Compared
to Logit Responsewith l = 7

5.3. Indi vidual Results. We turn now from examiningtheaggregateim-
plicationsof thetheoryto implicationsfor individualbehavior. Nashequi-
librium predictsthat all subjectsshouldfollow a commoncutpoint rule -
thatis, thesmoothlogit curve in Figure5.3shouldbeaverticalline atzero.
In fact,asthatgraphshows, individual behavior shows substantiallymore
variationthanNashequilibriumallows,heterogeneitythatis well accounted
for by theadditionalQREparameter. Wenow look atmoredetailat theplay
of speci�c subjects.

5.3.1. EstimatingIndividual Cutpoints.To summarizethebehavior of in-
dividual subjects,we assumethateachsubjectis following a cutpointrule
andattemptto estimatesubjectby subjectwhatthatrule is. Recallthatbest
responsesalwaystake theform of cutoff rules,wherebyavotershouldvote
if andonly if the cost they draw is greaterthanor equalto a critical cost
level, c.

For eachtreatmentandeachsubject,we estimatedcutpointrulesin the
following simple way. For eachsubjecti and treatment j, we have Ki j
observationsof cost,decisionpairs(ct ;dt). Fix a cutpoint0 � ci j � 55. If
for observationt in this sampleof Ki j observationswehave

(1) ct < ci j anddt = voteor if
(2) ct > ci j anddt = abstain or if
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(3) ct = ci j

we saythatobservationt is consistentwith thecutpointci j . Otherwise,we
say that observation t is an error with respectto the cutpoint ci j .12 The
estimatedcutpoint,bci j is thecutpointthatonethatminimizesthenumberof
errors.13

Usingthisprocedure,wecanproduceadistributionof cutpointsfor each
treatmentanda distribution of error ratesfor eachtreatment.Figures5.4
and5.5 show the cumulative distribution of cutpointsfor all of the treat-
ments.

12Alternatively, onecould discountthe error by how closethe costis to thecutpoint.
This couldbedonefor exampleby estimatingfor eachi j pair a logit choicefunctionand
de�ning theestimatedcutpointasthepointat which theestimatedlogit choiceprobability
is exactly :5.

13In casetherearemultiple error-minimizingcutpoints,weusetheaverageof them.
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FIGURE 5.4. LandslideCumulativeDistributionsof Cutpoints
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FIGURE 5.5. TossupCumulativeDistributionof Cutpoints

Thedensityfor errorratesis shown in Figure5.6. As canbeseen,there
areerrors,but in generalnot so many, indicatingthat to a reasonableap-
proximationindividualsfollowedconsistentcutpointrules.
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FIGURE 5.6. CutpointErrorDensity

5.3.2. Toss-upsandLandslides.We turn now to comparative staticsat the
individual level. For theexperimentswith N > 3, we have four pairedob-
servationsfor individuals:holding�x edwhethertheindividualis in themi-
nority or majority, wecanconsiderthedifferencein their cutpointbetween
a tossupanda landslide;holding�x edwhethertheelectionis a tossupor a
landslide,wecanconsiderthedifferencein their cutpointbetweenbeingin
theminority andthemajority. Accordingto thetheory- eitherNashor QRE
- all of thesedifferencesshouldbepositive. Table8 reportsthefractionof
thesedifferencesthatarepositive.As canbeseen,this is alwaysabove50%
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andgenerally60%or higher. This is reinforcedby Table9 which reports
theaveragesizeof thesedifferences.Thesenumbersareall positive.

TABLE 8. Fractionof PositivePairedDifferences
Minority Majority Tossup Landslide

N Tossup-LandslideTossup-LandslideMinority-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-LandslideTossup-LandslideMinority-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 thisvoterturnoutexperiment.
First,andmostimportant,all of thecomparativestaticsfrom thestandard

BayesianNash equilibrium model of instrumentalstrategic voting were
stronglysupportedby the data. We �nd strongevidencefor the sizeef-
fect, thecompetitioneffect, andtheunderdog effect. Theevidenceis based
on turnoutrates,frequency of pivotal events,andupsetprobabilities. It is
furthersupportedby individual level analysisthatwaspossiblebecauseof
the experiment's mixed within/acrosssubjectdesign,which allows us to
compareanindividualsubject'sdecisionsin multiple treatments.

Second,votersarehighly responsive to voting cost,with turnout rates
decliningsharplywith the costof voting. As a �rst approximation,most
votersusecutpointstrategies,aspredictedby thetheory.

Third,acloselook atindividualbehavior revealsthatfew votersuseexact
deterministiccutpointstrategies;choicebehavior appearsto haveastochas-
tic element.This replicatesa �nding from several otherstudiesof games
with binary choicesand continuoustypes,wherebestresponserules are
cutpointstrategies.14

14See,for example,Casella,Gelman,andPalfrey (2005),Palfrey andPrisbrey (1997),
andPalfrey andRosenthal(1991).
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Fourth, voterswerelessresponsive to changesin the parametersof the
environmentthantheequilibrium.In particular, thisresultedin turnoutrates
thatweretoo low for N = 3 andthatexceededtheNashequilibriumrates
for the larger groups,with overvoting especiallynoticeablein the N = 51
treatment.

Fifth, anequilibriumapproachbasedon thelogit versionof QRE,which
incorporatesthekind of stochasticchoiceobservedat the individual level,
providesa signi�cant improvementin �t over the Nashmodel,aswell as
providing an explanationfor undervoting (relative to Nash)in small elec-
tionsandovervoting in largeelections.Furthermore,theresponsivenessof
participationratesto voting costsis tracked very closelyby a logit curve
(Figure3). Nonetheless,thelogit QREmodelmaynot fully accountfor the
magnitudeof overvoting in thelargestelectionsof our sample,unlessthere
arehighererrorrates(smallerl ) in largerelections,apossibilitywhichdoes
nothaveanobviousrationaleapriori.

Sixth,theexperimentwasconductedin aneutralabstractcontext with no
mentionof voting,or winning,or partiesor elections.In thetwo extrases-
sionsconductedspeci�cally in a voting context, subjectbehavior wasthe
sameastheabstractcontext. Hencethephenomenawe observe apparently
arenot limited to elections,but aremoregeneral.In particulartheobserva-
tion of overvoting relative to theequilibriumcannotbeeasilydismissedby
appealingto argumentssuchascitizenduty, high schoolcivics classes,or
fearthatone'sspouseof workmateswill castigateonefor notvoting.

Thechallengenow is to comeup with anexplanationof overvoting that
is not speci�c to elections,but appliesmorebroadlyto participationgames
in general.Theonealternative exploredhere,QRE,providesa partial ex-
planation,but undershootsthe overvoting in large elections. Anotherex-
planationwe have considered,that voterssystematicallyoverestimatethe
probability of being pivotal, is directly contradictedby the N = 3 data,
whereweobserveovervoting. For thesamereason,ourdataalsocontradicts
group-speci�caltruismmodels,andalsothe group-utilitarianapproachof
Harsanyi (1980),recentlyproposedasanexplanationof high voterturnout
by FeddersenandSandroni(2002).

Anotheralternative modelminimax regret, is dueto FerejohnandFio-
rina. That model is easilyrejected,becauseit implies that turnoutshould
independentthe probability of being decisive, which contradictsthe size
effect, thecompetitioneffect,andtheunderdogeffect.

We conjecturethat somekind of mixture of modelssuchasthese,that
would includea varietyof behavioral types,will ultimately be neededfor
a more completeexplanationof this phenomenon. One framework for
building andestimatingsuchmodelshasbeendevelopedby El-Gamaland
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Grether(1995),andsuchanapproachmaybeworth exploring here.How-
ever, developinga speci�cationof typesfor the voting context that is not
simply adhoc would bea challenge,andtheactualcomputationandesti-
mationof suchamodelmaybedif�cult.

In conclusion,the strengthof the comparative staticsresultsshouldnot
beunderstated.Thefactthattheexperimentclearlysupportsthethreemain
equilibriumcomparativestaticeffects(size,competition,andunderdog)in
participationgames,andthe �nding that votersuseapproximatecutpoint
strategies,demonstratesthatvotingbehavior is highly strategic, with voters
respondingto boththecostof votingandtheprobabilityof beingpivotal.
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APPENDIX

Sampleinstructionsfrom a9 personsession(abstractprotocol)

Thank you for agreeingto participatein this researchexperimenton
groupdecisionmaking. During theexperimentwe requireyour complete,
undistractedattention. So we ask that you follow instructionscarefully.
Pleasedo not openotherapplicationson your computer, chatwith other
students,readbooksor do homework.

For your participation,you will bepaidin cash,at theendof theexperi-
ment.Dif ferentparticipantsmayearndifferentamounts.Whatyouearnde-
pendspartlyonyour decisions,partlyon thedecisionsof others,andpartly
on chance.Soit is importantthatyou listencarefully, andfully understand
theinstructionsbeforewebegin. Therewill beashortcomprehensionquiz
after the upcomingpracticeround,which you all needto passbeforewe
canbegin thepaidsessions.

The entireexperimentwill take placethroughcomputerterminals,and
all interactionbetweenyou will take placethroughthe computers. It is
importantthat you not talk or in any way try to communicatewith other
participantsduringtheexperiments,exceptaccordingto therulesdescribed
in theinstructions.

We will startwith a brief instructionperiod. During the instructionpe-
riod, you will be givena completedescriptionof the experimentandwill
beshown how to usethecomputers.If you have any questionsduring the
instructionperiod,raiseyour handandyour questionwill beansweredout
loud soeveryonecanhear. If any dif�culties ariseaftertheexperimenthas
begun,raiseyour hand,andanexperimenterwill comeandassistyou pri-
vately.

Pleaseopenyour envelopeandremove the RecordSheet. Do not lose
this RecordSheet,asyou will needthesheetthroughouttheexperimentto
recordyourearnings.

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

At theendof thelastpaidsession,you will bepaidthesumof whatyou
have earnedin the two paid sessions,plus the show-up fee of $5.00. Ev-
eryonewill bepaidin privateandyouareunderno obligationto tell others
how muchyou earned.Your earningsduring the experimentaredenomi-
natedin POINTS.Your DOLLAR earningsaredeterminedby multiplying
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yourearningsin POINTSby aconversionrate.In thisexperiment,thecon-
versionrateis 0.0037,meaningthat100POINTSis worth 37cents.

Thereare9 participantsin today's experiment.You will participatein 2
brief practicesessionsandthen2 paidsessionsof 50 roundseach.

Pleaseturn your attentionto thescreenat thefront of theroom. We will
demonstratehow theroundsareplayed.

SCREEN1 (menu)
Everyoneshouldhave a screenlike thescreenprojectedon stage.If you

havesomethingdifferentfrom whatis projectedon stage,pleaseraiseyour
handandthestaff will assistyou.

[CHECK TO SEEIF ANYONE RAISESTHEIR HAND]
Pleasedonotbeginunlesswetell youtodoso.Pleasehaveyourattention

focusedon thestageduring this demonstrationperiod. Pleaseclick on the
MENU icon. Thiswill bringup screen2 showing theiconsunderneath.

SCREEN2 (icons)
On thissecondscreenclick on theMULTISTAGECLIENT icon. A pop

upwindow will appearright in front of you.
SCREEN3 (client information)
Enteryour �rst andlastnamein thebox thatappearsandthenclick sub-

mit. You will thenseescreen4
SCREEN4 (initializing)
Onceeveryonehasloggedin, you will be randomlyassignedto oneof

two groupstheALPHA groupor theBETA group.Youwill seescreen5
SCREEN5 (userinterface)
At the top of the screenis your id number. Pleaserecordthis on your

RecordSheet.Below this the screeninforms you which groupyou arein
andhow many memberstherearein eachgroup. In this practicesession,
the ALPHA grouphas4 membersand the BETA grouphas5 members.
Next on thescreenis a table,describinghow yourearningsdependonyour
choiceof eitherX or Y andonwhichgrouphasthemostmemberschoosing
X. The displayin front of the room shows you what the screenlooks like
for a memberof the Alpha group. It alsotells you what your Y bonusis.
Wewill explainwhatthismeansin amoment.

You will chooseeitherX andY by highlighting the correspondingrow
labelandclicking with yourmouse.

SCREEN6x and6y and7 (showing highlighting)
Your earningsarecomputedin the following way. It is very important

that you understandthis, so pleaselisten carefully. Supposeyou choose
X. If your grouphasmorememberschoosingX thantheothergroup,then
youwill earn105points;if bothgroupshave thesamenumberof members
choosingX, thenyou will earn55 points,andif theothergrouphasmore
memberschoosingX thanyourgroup,thenyouwill earn5 points.
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Alternatively, supposeyou chooseY. If your grouphasmoremembers
choosingX thanthe othergroup,thenyou will earn105 pointsplus your
Y bonus;if both groupshave the samenumberof memberschoosingX,
thenyou will earn55 pointsplusyour Y bonus,andif theothergrouphas
morememberschoosingX than your group, thenyou will earn5 points
plusyour Y bonus.Theamountof your Y-bonusis assignedrandomlyby
the computerand is shown in the fourth line down from the top of your
screen. In any given roundyou have an equalchanceof being assigned
any Y-bonusbetween0 and55 points. Your Y-bonusin eachrounddoes
not dependon your Y-bonusor decisionsin previous rounds,or on theY-
bonusesanddecisionsof otherparticipants.SinceY-bonusesareassigned
separatelyfor eachparticipant,differentparticipantswill typically havedif-
ferentY-bonuses.While youaretold yourown Y-bonus,youarenever told
theY-bonusesof otherparticipants.You only know thateachof theother
participantshasaY-bonusthatis somenumberbetween0 and55.

Here is an example: Supposethat one memberof the ALPHA group
choseX andtwo membersof theBETA groupchooseX. ThentheBETA
grouphasmorememberschoosingX thantheALPHA group.Eachmem-
berof theALPHA groupwho choseX earns5 points;eachmemberof the
ALPHA groupwho choseYearns5 pointsplushis or herown personalY-
bonus; themembersof theBETA groupwhochoseX earn105points,and
eachmemberof theBETA groupwho choseYearns105pointsplushis or
herpersonalY-bonus.

The bottomof the screencontainsa history panel. During the various
sessionsandrounds,thispanelwill beupdatedto re�ect thehistoryof your
pastsessions.

After you and the other participantshave all madeyour choicesof X
or Y thescreenwill changeto highlight therow correspondingto yourown
choice,andthecolumnof thegroupwhichhadthegreatestnumberof mem-
berschooseX.

At the endof eachrounduntil the sessionends,you will be randomly
dividedbetweengroups,andwill havetheopportunityto choosebetweenX
andY. In otherwords,youwill notnecessarilybein thesamegroupduring
eachround.At theendof eachsession,you will seea screensummarizing
theamountthatyou earned.

SCREEN8 (matchcomplete)
If you have any questionsat this time, pleaseraiseyour handand

askyour questionsothateveryonein theroommayhearit.
PRACTICE SESSION
[BRING UPPAYMENT SCREENFORPRACTICE SESSION]
We will now giveyoua chanceto getusedto thecomputerswith ashort

practicesession.Pleasetake your time, anddo not pressany 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 experimentandyour
computers.

If your ID numberis even,pleasehighlight theY row andclick; if your
ID numberis odd,pleasehighlight theX row andclick. Onceeveryonehas
madetheir selection,theresultsfrom this �rst practiceroundaredisplayed
onyour screen.

Remember, you arenotpaidfor thispracticeround.
We will now proceedto thesecondpracticeround.Noticethatyou may

havebeenreassignedto anew group,sincethegroupassignmentsareshuf-
�ed randomlybetweeneachround. Pleasemake theoppositechoicefrom
thechoiceyou madein the�rst practiceround.That is, if your ID number
is even, pleasehighlight the X row label andclick; if your ID numberis
odd,pleasehighlight the Y row labelandclick. Onceeveryonehasmade
their selection,theresultsfrom this secondpracticeroundaredisplayedon
yourscreen.

Sincethis is the endof the practiceround,your total earningsfor this
practicesessionaredisplayedon your screenin points(thoughof course,
youwontactuallyreceivethatmoney). Wehavenow completedthepractice
session.

[QUIZ]
You will noticethat a quiz haspoppedup on your screen.Pleaseread

eachquestioncarefullyandcheckthe correctanswer. Onceeveryonehas
answeredthequestionscorrectly, you mayall go on to thesecondstageof
thequiz. After successfullycompletingthesecondroundof questions,we
will commencewith the �rst paid session.If you have dif�culty with the
quizor haveotherquestionspleaseyour hand.

[END QUIZ]
The �rst paidsessionwill follow thesamerulesasthepracticesession.

Let me summarizethoserulesbeforewe start. Pleaselisten carefully. In
eachroundof thissession,4 playerswill berandomlyassignedto theAlpha
Groupand5 playerswill beassignedto theBetaGroup. You maychoose
X or Y. As you canseeon the tableof this screen,if you chooseX, your
payoff will be 105POINTSif your grouphasmorememberschoosingX
thantheothergroup,5 POINTSif yourgrouphasfewermemberschoosing
X, and55 POINTSif it is a tie. If you chooseY, you will alsoreceive the
Y-bonusshown on yourscreen..

Therewill be50 roundsin this session.After eachround,groupassign-
mentswill berandomlyreshuf�ed. Therefore,in someroundsyou will be
in the Alpha groupandin otherroundsyou will be in the Betagroup. In
eithercase,everyoneis told whichgroupthey arein beforemakingachoice
of X or Y.
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Are thereany questionsbeforewe begin the�rst paidsession
[Answerquestions.]
Pleasepull out yourdividers.
SESSION1
We will now begin with session1. Do not click anything elseon the

screenuntil youaretold to doso.
[BRING UPPAYMENT SCREENFORSESSION1]
Pleasebegin.
(Playrounds1 50)
Session1 is now over. Pleaserecordyour total payoffs for this session

onyour recordsheet.
[WAIT FORSTAFF TO VERIFY PARTICIPANTS RECORDSHEET]
SESSION2
Wewill now begin session2.
[BRING UPPAYMENT SCREENFORSESSION2]
Thesecondpaidsessionwill beslightly differentfrom the �rst session.

Let me summarizethoserulesbeforewe start. Pleaselisten carefully. In
eachroundof thissession,3 playerswill berandomlyassignedto theAlpha
Groupand6 playerswill beassignedto theBetaGroup. You maychoose
X or Y. As you canseeon the tableof this screen,if you chooseX, your
payoff will be 105POINTSif your grouphasmorememberschoosingX
thantheothergroup,5 POINTSif yourgrouphasfewermemberschoosing
X, and55 POINTSif it is a tie. If you chooseY you will alsoreceive the
Y-bonusshown on yourscreen..

Therewill be50 roundsin this session.After eachround,groupassign-
mentswill berandomlyreshuf�ed. Therefore,someroundsyou will be in
theAlpha groupandotherroundsyou will be in theBetagroup. In either
case,everyoneis told which groupthey arein beforemakingachoiceof X
or Y.

Are thereany questionsbeforewe begin thesecondpaidsession?
PleaseBegin.
(Playrounds1-50)
Session2 is now over. Pleaserecordyour total payoffs for this session

onyour recordsheet.
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