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Overview

The integrated behavioral model of elections allémvghe probing of outcomes that arise when
two types of actors—voters and parties—interachiwithe setting of an electoral system. Within the
model, voters make decisions via aspiration-bad@agsament, retrospectively responding to payofd th
arose during the incumbent's most recent termfineofBoth turnout and the choice of for which par
vote (voter choice) are modeled explicitly. Votgrayoffs depend stochastically on the policies tathby
the incumbent, and include a cost term should anaitoose to turn out. If a voter's payoff excewats
(endogenously changing) aspiration level she besanwe likely both to vote and to vote for the
incumbent party, and vice versa.

Parties make decisions via a simple satisficingadyin. When a party wins office, it keeps its
present platform. When a party fails to win offidtesearches for a new platform; the model spexifie
several search options. Party choice—the polices @arty would enact if in office—is thus modeled
explicitly. The electoral system modeled is plusafule: the party with the most votes wins thecttmn,
and the policy implemented during the period is freaty's platfornf.

A graphical interface based on RePAST 3 makessif tmexperiment with different parameter
values (a helpful tutorial on using the interfaa@ te found here:
http://repast.sourceforge.net/repast_3/tutoriatshiand assorted graphs relevant to each model appda
update in real-time as a particular history unfol{@&nimizing these will increase the speed of the
program.) Simulation data are also taken as thgrpno runs, and at the end of each history. A cotaple
description of the different parameters and thgam's operation follows. To cut down on parameters
some act in different ways depending on which caiaidon of settings is used. To avoid confusionagée
read this document carefully.

Framework of Program
Order of Events:
Election occurs (voter choice and turnout decigions
Payoffs are given
Propensities are adjusted
Aspirations are adjusted
Parties search
Data for that period are taken. Data collectionitegt period 1.

ogukrwbrE

General model parameters:
(Note: unchecking “In Alpha Order” under the RePA&Tions tab will order parameters by category
rather than alphabetically.)

ExtraHist: Check this box to show histograms of aspiratiamd payoffs. Default is unchecked.
Inertia: The probability that all updating decisions (aapon, propensity, and turnout decision adjustment
as well as party search) do not occur that pereghrdless of payoff outcome. Checked independantly

each opportunity for updating.

ElectionsEnd: If set to greater than zero, ends the run at fkistien number. Default is zero (user
controlled).

! Copyright 2011, all rights reserved. The prograayroe distributed and used for non-commercial
purposes only. This document must accompany al distributions.

2 A far fuller description of the integrated modahde found in Chapter 6 of Bendor, Diermeier, 8lieg
and Ting 2011.



Voter-specific parameters:
N: The number of voters. Default is 1000.

blisslmean, blisslstdev, bliss2mean, bliss2stdev: Used in the following ideal point distributionsdimidual
voters receive 2-D bliss points (bliss1, bliss2).

VoterDistribution: A vector containing different options for thetial distribution of voters' ideal points. In
all cases, extra voters that don't fit are placetthé center, at (0,0). Note that payoffs onlywefrom
these; ideal points need not be known to voterqrésent, the options are:

e "Evenly placed in 1-D"; Range of [-Blisslstdev, 3*blisslstdev] is populated b\ evenly spaced
voters.

e "Evenly placed in 2-D"; Area of [-3isslstdev, 3*blisslstdev]X[-3* bliss2stdev, 3*bliss2stdev] is
populated byN evenly spaced voters.

e "Uniform in 1-D": N voters are uniformly distributed over [{@¥sslstdev+blisslmean,
3*blisslstdev+blisslmean].

e "Uniform in 2-D": N voters are uniformly distributed over [{@¥sslstdev+blisslmean,
3*blisslstdev+blisslmean]X[-3* bliss2stdev+bliss2mean, 3*bli ss2stdev+bliss2mean].

e "Normalin 1-D, One Maximum"N voters are normally distributed with melalisslmean and
standard deviatioblisslstdev.

e "Normal in 2-D, One Maximum'N voters are normally distributed in 2-D withisslmean,
blisslstdev, bliss2mean, andbliss2stdev.

e "Normal, 5 Maxima":N voters are split up into five equal groups, eacmadly distributed with
means (-1,-1), (-1,1), (1,-1), (1,1), and (0,0J atandard deviations given blisslstdev in the x-
direction andbliss2stdev in the y-direction.

e “Bimodal in 1-D": Half the voters are at (-1,0) etlother half at (1,0).

o ‘“Left, Middle, Right in 1-D": Skewed distributiorglisslmean fraction of the voters are located at
(bliss2stdev,0), bliss2mean fraction of the voters at (0,0), and the resbhlisglstdev,0).

e “Triangle”: Skewed distribution in 2-Chlisslmean fraction of the voters are located at (0,-1),
bliss2mean fraction of the voters at (ljss2stdev), and the rest ablisslstdev,0).

Lambda: Rate of adjustment for both vote- and turnout-pngitées; higher values correspond to faster
adjustment to previous successes or failures.

SrategyAdjustment: A vector containing different options for how vateattribute their payoff signals.
“Update on Incumbent Performance Only™ follows te&ospective (or economic) voting model of
Chapter 5, in which voters know who the incumbea$sand attribute their payoffs to him or her. “Uieda
on Incumbent Performance and Last Vote” implies thay also attribute their payoffs to their owatla
vote, and adjust propensities to vote for bothitikembent and for the party to which they voted, las
assuming they are different. “Update on Last VotdyOimplies that all voters attribute payoffs ority
their own vote, and they do not adjust based on igltiee incumbent. The last option only makes sémse
multi-party competition, and should not be usethia-party competition. As an example, assume that
there are parties A, B, and C, and that a votezd/édr party B in the previous election. Furthesuame that
the voter was satisfied with party A's performaasghe incumbent. A voter can increase her likelhtm
vote for party A (first option), A and B (secondtiom), or B (third option). The default is option&

VoterUtility: A vector containing different options for thelityi functions of voters. The setting "Quadratic
Loss" uses a quadratic loss function for the paortibthe voter’s utility function correspondingttee
divergence of the enacted policy from the votadiai point: -0.5*((Inc1-bliss#}(Inc2-bliss2), where

Incl and Inc2 are the (endogenously chosen) xygmukitions of the incumbent. "Piecewise Linear $Ab
Value) Loss" uses absolute values rather than eduarms: -0.5*(|Incl-bliss1|+|Inc2-bliss2|). Défa
option one.



PropensitylnitDist: A vector containing different options for the wédnetpropensities are initially
distributed across the population. Accompanyin@peaters ar@ropinitmean andPropinitstdev. To get a
neutral start, choose the first option and sefdhmer to .5 and the latter to O.

o "Distributed Normally with given Parameters": Famotparty competition, each voter's propensity
to vote for a Democrat is drawn from a normal disttion with stated parameters. In multi-party
competition, propensities for all parties are sawdr, and then the vector of propensities
normalized to one.

e "Distributed Uniformly": Same as previous descoptisave all propensities are drawn from a
uniform distribution on [0,1].

e "All Republican (party 0)": Propensities are se0tfor all parties other than R/party 0.

e "All Democratic (party 1)": Propensities are seOtéor all parties other than D/party 1.

PropensityAdjustment: A vector containing different options for the wanopensities are adjusted.
Some options obviate other program settings, rémgiénem inoperable. For all but the first optignters
vote stochastically via their propensity to vote dqparticular party. All ties are decided via & the with
number of sides equal to the number of parties tfade model is in the two-party competition neg,
only the propensity to vote Democratic is saved @pdhted. (The propensity to vote Republican ig kép
one minus this number.) Under more than two paréiash voter maintains a propensity to vote foheac
party; these add up to 1. The propensity correspgrtod the incumbent (and/or possibly to the péoty
whom the voter last voted as well; s@sategyAdjustment) is updated as under two-party competition. The
vector of propensities is the renormalized to dre options are:
¢ "No Adjustment—Downsian Voters": Propensities ané adjusted, and no data on them are
taken. Voters vote deterministically according taichever party is closer; any payoffs they
receive are ignored, as are aspirations and ipit@bensities. Ties for closeness are broken by a
fair die.
e "Symmetric Bush-Mostelleddmbda)": propensity = (1 tambda) * propensity Hambda if
success, propensity = (lambda) * propensity if failure.
e "Symmetric Equal Adjustmentgmbda)": propensity = Min (propensity kambda,1) if success,
Max (propensity tambda,0) if failure.
¢ "No Adjustment—Stick with Initial Values": Propetiss remain at their initial values forever,
but, unlike Downsian voting, these propensitiesumed in determining the winner of the election.

TurnoutlnitDist: A vector containing different options for the wéngtpropensities are initially distributed
across the population. Accompanying parameter3amnitmean and Turninitstdev. To get equal chances
of voting and not voting at the start, choose trst dption and set the former to .5 and the ldti€d. Some
of these options, as well as some of the outpusorea below, make use of a measure of “extremigm” o
voters. This measure is a normalized distancee¥/ttier's bliss point from the mean of the voter
distribution. For bounded voter distributions, tHistance is constrained to lie in [0,1] by divigiby the
maximum distance from the mean of the distributittainable in the distribution. For unbounded voter
distributions, the maximum distance used is thatesponding to a bliss point three standard deiati
away from the mean in all dimensions. More distdiss points are set to the maximum distance measur
1. Values of this measure lying closer to 1 represeters with more extreme underlying interestsilev
values closer to O represent more moderate vatétsn any distribution of voter ideal points.

e "Distributed Normally with given Parameters": THeace of voting is drawn from a normal
distribution with stated parameters.
"Distributed Uniformly": Same as previous descipti save from a uniform distribution on [0,1].
"Everyone Votes": All probabilities of voting set 1.
"No One Votes": All probabilities of voting set @
"Extremists Vote More": The chance of voting is sgtial to the measure of extremism. Thus the
more extreme the voter's interests, the more shis dikely to turn out.
e "Moderates Vote More": The chance of voting isestial to one minus the measure of

extremism. Thus the more moderate the voter'sasterthe more she starts likely to turn out.



TurnoutAdjustment: A vector containing different options for the widne likelihood to turn out is adjusted.
Some options obviate other program settings, rémgiénem inoperable. For all but the first optignters
turn out stochastically via their likelihood to uout. The options are:
e "Full Turnout": Likelihoods to vote do not vary,cdno data is taken on them. Everyone votes in
every election.
e The following options are the same as for vote oh@ropensities, and are described there. Note
that each may be set independently.
"Symmetric Bush-Mostelledgmbda)"
"Symmetric Equal Adjustmentgmbda)”
"No Adjustment—Stick with Initial Values"

votingCost: The cost incurred for choosing to turn out.
Nu: The rate of aspiration adjustment; higher rategcatd faster adjustment.

shockUniform: When checked, indicates that the shock varialkdéstsibuted uniformly in the range
[-3* shockstdev+ shockmean,3* shockstdev+ shockmean]. When unchekced (the default) it is distributed
normally according to measiockmean, and standard deviatichockstdev.

AspirationslnitDist: A vector containing different options for the wagters' aspirations are initially
distributed across the population. Accompanyin@peaters ardspinitmean andAspinitstdev. Voters'
aspirations are adjusted from these initial vakmdogenously in response to success (payoffs ngeatin
exceeding aspirations) and failures (payoffs nodting aspirations). Aspirations adjust via Cyertrtha
(1963): aspiration = (bu)*aspiration +nu*payoff. Payoffs are given by the sum of a spaigjoff, a
shock term, and a cost of voting. See the parasiéter Utility, shockUniform, andvotingCost for details
of each element in the sum.

Some of the options of the initial aspiration digition, as well as some of the output measures
below, make use of a measure of “extremism” of ot&€his measure is a normalized distance of the
voter's bliss point from the mean of the voterriistion. For bounded voter distributions, thistdige is
constrained to lie in [0,1] by dividing by the maxim distance from the mean of the distributioniadtale
in the distribution. For unbounded voter distribus, the maximum distance used is that correspgridin
a bliss point three standard deviations away frieennhean in all dimensions. More distant bliss oare
set to the maximum distance measure, 1. Valudsi®fieasure lying closer to 1 represent voters with
more extreme underlying interests, while valuesetdo O represent more moderate voters, within any
distribution of voter ideal points.

o "Default (Near Center of Payoff Dist)": Aspiratioage set at the average payoff arising from each
party in two-party competition, and at that arisfrmm the mean of the party distribution in multi-
party competition. Specifically, initial aspirati®are the sum ahockmean, - votingCost/2 if
turnout propensities are adjusted, and a spasaltlerm dependent on other model choices. For
two-party competition and quadratic loss (othettigp#oss choices are similar), this term averages
the quadratic loss under the bliss points of eatyp-0.25*[(Dpos1-blissP)}+ (Dpos2-bliss?)+
(Rpos1-bliss?)+ (Rpos2- bliss?). For citizen candidates this term is the lossrfiiie mean of
the voter distribution: -0.5*[(blisslmean — blisst)(bliss2mean — bliss3) For other cases, this
term is the loss from the mean of the party distitn: -0.5*[(partyPositionOa — bliss1}
(partyPositionla - bliss?)

e "Distributed Normally with given Parameters": THeace of voting is drawn from a normal
distribution with stated parameters.

e "Distributed Uniformly": Same as previous descoptisave from a uniform distribution on
[-3*aspinitstdev+aspinitmean, 3*aspinitstdev+aspinitmean].

e "Very High (100)": All aspirations are set to 100.

e "Very Low (-100)": All aspirations are set to -100.

e "Extremists Higher": Aspirations range from &&pinitstdev+aspinitmean to
3*aspinitstdev+aspinitmean, with increasingly extreme voters receiving ingiagly high initial
aspirations.



e "Moderates Higher": Aspirations range from a3finitstdev+aspinitmean to
3*aspinitstdev+aspinitmean, with increasingly moderate voters receiving imsiagly high initial
aspirations.

Party-specific parameters:

NumParties: The number of parties present. Not used ifRadyDistribution vector is set to "Two-Party
Competition".

PartyPositionOa, PartyPositionOb, PartyPositionla, PartyPositionlb: These parameterize the distribution
of parties. Under "Two Party Competition" they aspond to the x- and y-coordinates of the initial
policies of the R and the D party, respectivelydeinmulti-party competition they are distributional
parameters, as detailed below. Note that wheneatervare set to a one-dimensional distributioa, th
program overrides settings in the second dimerenohsets parties to be one-dimensional as well.

PartyDistribution: A vector containing different options for the wagrfies' initial policy positions are
distributed. Some options obviate other progrartirgest, rendering them inoperable. The options es@nt
are:

e "Two Party Competition"NumPartiesis ignored (there are always tw®artyPositionOa and
PartyPositionOb correspond to the Republican's bliss points irxthend y-direction, respectively,
and similarly forPartyPositionla andPartyPositionlb and the Democrats. This is the default
choice.

e "Evenly placed in 1-D";: Range of [-BartyPositionOb,3*PartyPosition0b] is populated by
NumParties evenly spaced parties.

e "Evenly placed in 2-D"; Area of [-FPartyPosition0b, 3*PartyPosition0b]X[-3* PartyPositionlb,
3*PartyPositionlb] is populated bjNumParties evenly spaced parties. Extra parties that don't fit
are placed in the center at (0,0).

e "Uniform in 1-D": NumParties parties are uniformly distributed over [RartyPositionOb +
PartyPositionOa, 3*PartyPositionOb+PartyPosition0a].

e "Uniform in 2-D": NumParties parties are uniformly distributed over [RartyPositionOb +
PartyPositionOa, 3*PartyPositionOb+PartyPositionOa] X [-3* PartyPosition1b+PartyPositionla,
3*PartyPositionlb+PartyPositionla].

e "Normal in 1-D, One Maximum'NumParties parties are normally distributed with mean
PartyPosition0a and standard deviatidPartyPositionOb.

e "Normal in 2-D, One Maximum"NumParties parties are normally distributed in 2-D with
PartyPosition0Oa, PartyPositionOb, PartyPositionla, andPartyPositionlb.

e "Citizen Candidates'NumParties parties have their bliss points chosen to mantbam citizens'
ideal points.

e “Nader, Gore, Bush™ Three parties are set upr éefaone at (-2,-2), a left one at (-1, -1), and
right one at (1,1). All distributional parameters &gnored.

e “Triangle”: Places three parties at (0,-1) b{Bss2stdev), and blisslstdev,0). Designed for use with
“Triangle” voter distribution.

PartySearchMeanl, PartySearchSdevl, PartySearchMean2, PartySearchStdev2: Parameters that affect the
method of search, described in the party searctovbelow.

PartySophisticationLevel: This parameter dictates how “sophisticated” a piasttyA challenger's new policy
will be a linear combination of the policy chosgnthe search rule, described below, and the meémeof
voter distribution, according to the formulae unBartySearchRule. This results in sophisticatetiggr
choosing positions closer to the mean of the voigeal point distribution. (Note the means of tluter
distribution used here are always the true meanthét distribution, not the value of the parameter
blisslmean and so on. This is relevant mostly fBrdnd specialized distributions, where not all
parameters translate directly.)



PartySearchRule: A vector containing different options for the wayatlengers search for new positions.
Only challengers search within the model. Someoogtobviate other program settings, rendering them
inoperable. Initial party positions are given asatded undePartyDistribution. Searches are constrained
to keep policy in the region [-Btisslstdev+blisslmean, 3*blisslstdev+blisslmean] X
[-3*bliss2stdev+bliss?mean, 3*bliss2stdev+bliss2mean]. The options are:

"No Search": Parties do not change positions.

"Local (Incremental) Uniform Search": Parties séamoound their present position, possibly
biased, which isZ = (polLoc1 +PartySearchMeanl, polLoc2 +PartySearchMean2), where
(polLocl, polLoc?) is the party's present positibhey search uniformly within the range: - [
[3*PartySearchStdevl + Zy, 3*PartySearchSdevl+Zy] X [-3* PartySearchStdev2 + Zy,
3*PartySearchSdev2 + Zy]. This point is then transformed according to:Ljpall =
PartySophisticationLevel*blisslmean + (1- &tySophisticationLevel)*polLocl; polLoc2 =
PartySophisticationLevel*bliss2mean + (IRartySophisticationLevel)*polLoc2.

"Global Uniform Search": Same as Local Searchyvitit Z = (PartySearchMean1,
PartySearchMean?2), so positions do not change incrementally.

"Local (Incremental) Normal Search": Same as Lafr@form, but the search arouidis
according to a bivariate normal with parame@dartySearchSdevl, Z, and
PartySearchStdev2.

"Global Normal Search": Same as Local (Incrememal)mal Search, but with from Global
Uniform Search.

Output

Charts: The program outputs and updates in real-time a eamwhbcharts. These may safely be minimized
to increase program speed. The charts include:

1.

7.

8.
9.

Incumbent: displays (in red) the graph of whichtp#s presently in office and (in blue) the
average number of elections up to that point woDb¥he latter only appears in two party
competition.

D's Vote Share: Displays D's vote share in eacloge®©nly appears in two party competition.
Propensity Descriptors: displays (in red) the maenoss the population of the propensities to vote
D, (in blue) the standard deviation of the propéesi (in green) the number of individuals who
voted “correctly” for the party whose platform wassest to their bliss points, and (in black) the
point biserial correlation coefficient of realizedrrect voting totals (the dichotomous variable) to
the extremism measure described earlier underPrabensityl nitDist and TurnoutlnitDist, each

at a point in time. Only appears in two-party cotiimn if voters are not Downsian.

Propensity Distribution: An 11-bin histogram of gpensity to vote for D at a given time. Only
appears in two-party competition if voters are Dotvnsian.

Vote Count: the percentage of the voting electaitziegoes to each party. Only appears when not
in two-party competition.

Turnout Descriptors: displays (in red) the meathefpropensities to vote, (in blue) the standard
deviation of the propensities, and (in green) thiatpbiserial correlation coefficient of realized
turnout (the dichotomous variable) to the extremiseasure described earlier under both
PropensitylnitDist and TurnoutlnitDist, each at a point in time. Only appears if not Fuiinout.
Turnout Distribution: An 11-bin histogram of theopability of turning out at a given time. Only
appears if not Full Turnout.

Payoff Distribution: Displays a histogram of payofif ExtraHist is checked.

Aspiration Distribution: Displays a histogram opasations, ifExtraHist is checked.

The main display consists of colored rectanglaggelacolored circles, and one small black dot. The
progress of the simulation can be observed witménnhain display, but this too can be minimizedpees!
up the program. Each rectangle collects voters lneh@ bliss points in that region of policy spacke T
window covers a range of Blisslstdev in the x-direction, centered doisslmean, and the same for the y-
direction. More extreme voters get collected with tectangles on the borders. The colors signifgrse
things. Transparent voters of any color did noevatthe last period. If they have never votedy tsigow
up as light green. The last party for which thetedoshows up as red or blue. In two-party competjtied
signifies a Republican vote, and blue a Democati. In multi-party competition, blue signifies ate for



one of the challengers, and red for the incumbdinttures of red and blue signify more than one vae
that spot, and the proportion of red and blue teagrifies how that spot leaned in its last vote.

The circles are parties, and all are shades ohgfeansparent parties are out of office; opaqueson
are in office. In two party competition, the darkéxcle is the Republicarwith more than two parties the
colors are in order of party number. The circlevenwith the parties' positions. The small black dot
corresponds to the implemented policy, and is abnatached to one of the circles under elections no
using PR.

Both rectangles and circles (their centers) makiefbelicked, which brings up a window with alleh
parameters for all voters in that rectangle. Waynthis may bring up many windows, so click withreca
There is an option under the RePAST options tabléteyou update probes. If this is checked, these
parameters will change as the simulation runs.

The program writes to a file ibm_data.csv each Husuch a file already exists, it is copied to a
backup data file, and the new file writes overadlt Backups are labeled sequentially from 1. Edeatia
file consists of the following data taken at eaehiq:

e "tick": Period number

e "Number of Voters"

e "X-and Y-Coordinates": the party locations in ard@epublican first in the case of two-party
competition.

“Incumbent": Who won the election that period.

“X-and Y-Position of Incumbent”: Position of thecumbent in that period.

"Percent of Votes Captured by D": D's vote shaat plreriod. Only in two-party competition.

"Percent of Elections Won by D": Running % of eieat won by D. Only in two-party

competition.

“Vote Share”: The vote share for each party. Onhewnot in two-party competition.

¢ "Number Times Winner": The number of times eachyphas won an election to that point. Only
when not in two-party competition.

o ‘“Effective Number of Parties”: The effective numizdmparties as per the Laakso-Taagepera

(1979) measure.

e "Mean Aspiration Level"
e "Mean Payoff"

All of the following appear only if not in Full Taput:

e "Mean Turnout Level"

e "Standard Deviation of Turnout"

e "Correlation of Turnout with Interests": The pobiserial correlation coefficient of realized
turnout (the dichotomous variable) to the extremiseasure described earlier under
TurnoutlnitDist.

e "0-10%","10-20%","20-30%","30-40%","40-50%","50-60%60-70%","70-80%","80-90%","90-
100%": Number of voters in each decile of turnout.

All of the following appear only if propensities dgite (i.e. voting is not Downsian) within two-party
competition:
e "Mean Propensity": Mean value of the propensitydte D that period
e "Standard Deviation of Propensities": Standard alésm of the propensity to vote D that period.
e "Correct Voting Percent": The number of individualso would have voted “correctly” in a
Downsian sense; that is, for the party whose platfaas closest to their bliss points. Note that
this includes all individuals, whether or not thated in the last period. As long as one’s lasevot
was correct, one is considered to have voted diyrewen if one did not vote at all. Those who
have never voted are never considered to have voiedctly.
e "Correlation of Correct Voting with Interests": Theint biserial correlation coefficient of realized

correct voting totals (the dichotomous variabledite extremism measure described earlier under

TurnoutlnitDist.
e "0-10%","10-20%","20-30%","30-40%","40-50%","50-60%60-70%","70-80%","80-90%","90-
100%": Number of voters in each decile of Democratite-propensity.



