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Abstract

We show that biased beliefs not necessarily leadeak policy outcomes in democracy, as
has been argued e.g. by Bryan Caplan (2007: Thé wiythe rational voter). In a game-
theoretical approach of probabilistic voting, weaduce the idea of biased beliefs and retro-
spective voting and show that there is a self-abise mechanism in democracy that may
mitigate the problem of biased beliefs. In ordemicro-found biased beliefs we introduce the
psychological concept of mental models to addreders’ naive reasoning about the econ-
omy. We show that democracy often suffers from waa mixtures of populist and good
policies in equilibrium, but less from purely pojstilpolicy. Interesting institutional implica-
tions follow.
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1. Introduction

The question whether “democracy”—in the sense gqfufay government—produces good
outcomes is old. Plato and Aristotle distinguistesdween a “good” and a “bad” form of
popular government: in the good form leaders aeré@sted in common welfare, whereas the
bad is a degenerated form, characterized by (9osalf-interested leaders (e.g. Inglis and
Robertson 2006: 6). After a period of handling gomeents as benevolent institutions, the
public choice literature introduced the perspecthva politicians, parties, and governments
are, respectively consist of individuals who argnarily self-interested and adapt to incen-
tives (e.g. Shughart and Tollison 2005; Shughafi62@rennan 2008; Grant 2008). Rent-
seeking and other activities of bureaucrats, @iditis and interest groups cause inefficient
democratic outcomes (e.g. Stokes 1963; Niskane®;1Bdllison 1982; Shughart and Raz-
zolini 2001). Recently, a number of authors shitteel focus to the role of voters and point at
their biased beliefs as an additional source dfigiency (e.g. Beilharz and Gersbach 2004;
Caplan 2007). Caplan collects an impressive amotievidence for persistently biased be-
liefs among voters. For instance, voters massivelgerestimate the benefits from market
exchange and foreign trade. Based on this eviddrecargues that democratic mechanisms of

preference aggregation inevitably lead to bad padlmicesl.

In this paper, we develop a game-theoretic motiptababilistic voting where voters
entertain biased beliefs and politicians are puoffige-seeking. We extend the existing mod-
els in two important respects: First, we draw om ¢bncept of mental models from cognitive
psychology to provide a micro-foundation for peesily biased beliefs among voters. Sec-
ond, we account for the important empirical regtyain voter behaviour described in the
literature on vote and popularity functions. Acdagly, voters evaluate the incumbent based
on the current performance of the economy. If tedgpmance is good (bad), voters are more
(less) likely to vote for the incumbent. By intramilog this form of retrospective voting to our
model, we account for a possible self-correctiocimaism of the democratic system that has
not been included in formal models of party contpmtiyet. We identify equilibrium condi-

tions under which good policy choices occur everenwoters’ beliefs are persistently biased.

1
He touches on a number of factors that might im@ithe policy choices, but dismisses them as taakwe.g.
Caplan 2007: chapt. 6 and 7).



Our analysis covers two different types of polipases. When parties can choose between
only two policy platforms, a populist and a goocepreal mixed strategies do not exist in
equilibrium. When they are allowed to choose angdr combination of these two platforms,
it is optimal to choose a mixture of elements gpylest and good platforms. In sum, our re-
sults contradict the conclusion that biased belieévitably lead to weak policy choices in
democracy. We provide a brief outlook at the impafcpolitical institutions on policy out-
comes and argue that it is rather the case thatnnefin democracy are often half-hearted and
the outcome thus is mediocre.

The paper proceeds as follows. In section 2, st the major idea of our paper in
a non-technical way and relate it to the existitegature. In section 3, we provide a model of
party competition that introduces the concepts ehtal models and retrospective voting to
the spatial theory of voting. Section 4 presengmiae-theoretic analysis which demonstrates
that party competition can lead to good policy chsieven when voters’ beliefs are biased.

Section 5 discusses the implications of our findiagd concludes.

2. TheBasic |ldea and its Relation to the Literature

2.1 Mental Modd s and Biased Bdliefs

In order to micro-found biased beliefs among vqtess draw on the concept of mental mod-

els from cognitive psychology. A mental model isimplified subjective mental representa-

tion of a real system (e.g., Johnson-Laird 1983réerzi and Girotto 19962)It is based on the
individual's knowledge about the components ofgiigtem, about the simple chains of cause
and effect between them, and about the purposkeeofytstem as a whole (e.g., de Kleer and
Brown 1983). The urge to understand why the systemponents interact in a certain way
makes individuals introduce unobservable forceppfmnomena) like the concepts of energy
in physics or utility in economics (e.g., DiSes&824; Kempton 1987; Pennington and Hastie
1993; Leiser and Drori 2005). The individual udes tmental model to reason about how the
underlying system reacts to changes in model paesmsdor instance, by policy. In mental
simulations, he estimates the impact of alternatierventions and then chooses the course

of action which, according to his simulations, seemost appropriate (e.g., de Kleer and

2
Terms like cognitive maps (Axelrod 1973), folkedhny (Holland and Quinn 1987) or naive theory (BiSe
1982) refer to the same basic concept (e.g., Dlgied: 12).



Brown 1983; Legrenzi and Girotto 1996; Green etl8P8). Thus, together with his prefer-
ences, the individual’'s mental model determinesddasisions. Given mankind’s cognitive
limitations, mental models are strongly simplifisgpresentations of the complex real-world
system (e.g., Denzau and North 1994; Legrenzi amdtt@ 1996; Doyle and Ford 1998;
Dutke 1994: 4-6). Consequently, they will lead tasled and in some cases false predictions.
Some individuals entertain mental models that mlewihem with good predictions for the
behaviour of the underlying system while otheregatn models of poor predictive quality.

In the context of this paper, the real system todpgesented is the national economy
with all its interdependencies with the world maskeéDue to different social background as
well as diverging personal experience, differedividuals entertain differing mental models
of the economy. Therefore, they draw different dosions when they simulate how a certain
policy affects the economy (e.g., Tetlock 1989, 49Green et al. 1998; Leiser and Drori
2005). This allows for a dual interpretation ofdregeneous policy preferences (e.g., Swank
1998). First, following the conventional economppeoach, different preferences result from
differences in tastes or the way that voters aectedd by policies individually (e.g., Downs
1957; Enelow and Hinich 1984). Second, they cagimaie from different mental models
which lead voters with equal preferences to haverde convictions about which policies are
adequate to solve a given problem. In this cade&yppreferences remain heterogeneous even
when there is consensus about the policy objectidesice, an important difference is that
good policies may fail not just due to oppositidnreform losers (e.g. recently Ruta 2009),

but because even voters that benefit do not uratetshe advantage of reform.

2.2 V-P-Functions, Retrospective Voting and the Resolution of Cognitive Dissonance

Research in cognitive psychology shows that mentalels are quite persistent in their basic
structure and conclusions, especially when theyesgmt social and political phenomena (e.g.
Tetlock 1989, 1999; Dutke 1994: 76; Doyle and Fb®88). This is partly due to the fact that
controlled experiments that would prove a certasntal model wrong cannot be performed
for these phenomena. When confronted with evidehae contradicts their mental models,
individuals tend to resolve this cognitive dissateby arguing that unexpected and singular
incidences, changes in the unobservable forcestermal stimuli have caused the real system
to behave differently than predicted (e.g. Oden7i9®&tlock 1999; Cooper and Goren 2007).
Only when the opportunity costs of an inadequatatadenodel are high and the inadequacy

of the mental model is visible for the individutthe dissonance is resolved by learning, so



that the mental model is changed. When confrontigdl evidence on the performance of the
economy that contradicts the simulation resultshefr mental model, politicians face suffi-
cient incentives to learn, because their gains femmmproved mental model are likely to
outweigh the costs of learning (e.g., Bischoff 20€¥apter C). For voters, however, this rela-
tion is negative because, given the small influesica single vote, they cannot expect any

benefits from learning. Thus, the concept of mentatlels provides a micro-foundation for

the persistence of biased beliefs among vo3ters.

But how do voters resolve the cognitive dissonaheg occurs when the economic
outcomes are poor (good) even though the governpestes the policy that an individual
considers (in-)adequate? The empirical literature vote-and-popularity functions (VP-
functions) and retrospective voting is the startpant of our argumentation. Initiated by
Mueller (1970) and Kramer (1971), more than 300 ieicg studies have analysed the rela-
tionship between the incumbent’'s economic perfoceaand his vote share or popularity
(e.g. Miller and Wattenberg 1985; Swank and Eisib@89; for a review, see Nannenstad and
Paldam 1994; Mueller 2003: sect. 19.1; Paldam 2004e¢ literature finds strong support for
the so-called responsibility hypothesis: votersdhtbleir government responsible for the eco-
nomic performance, especially for the employmew¢ll@nd inflation. Incumbents who man-
age to achieve good macroeconomic results are pogrelar and more likely to be re-elected
than incumbents performing poorly. Three featurfethis behavioural pattern are noteworthy.
First, the evaluation is (at least partially) setrimpic in that voters base their decision to sup-
port or punish the incumbent on the macroeconomropmance regardless of whether their
own income is affected by this performance (e.gld&n 2004). Second, voters are myopic
and base their evaluation primarily on the perforocgaof the last 1-2 years (e.g. Paldam
2004). Third, it is retrospective in the sense thatincumbent party’s current and past per-

formance determines his popularity and expecte@ wbtare (e.g. Miller and Wattenberg

4
1985).

3
Suen (2004) gives another explanation for persistdiased beliefs based on biased information.
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A few studies have elicited the voters’ expectaiconcerning the incumbents’ future performanafaond
these to be highly correlated with their perceipesiformance in the past (e.g. Nannestad and Pai{{l9;
Paldam 2004). Thus, essentially, the incumbentseot and past performance counts.



We interpret the behavioural pattern described/alas a rudimentary but only tempo-
rary form of learning in the sense that voters tpdbaeir beliefs concerning the incumbent’s
competence in economic policy issues. If his ecangrarformance is good (bad), he is con-
sidered competent (incompetent). The competenchave in mind does not result from the
party officials having a superior mental model e £conomy and thus being able to identify
the adequate policy platform. Instead, it referado-policy-related elements of competence.
For example, these may result from the managebisityaof the party leaders or from their

good links to powerful groups within society (elgbour unions or trade associations) that

help pursuing any policy more effectively and avéo administrative cosfr’sSince the com-
petence of the incumbent is not observable diredtlgrovides a consistent explanation for
unexpected policy results. Given that voting isidgfly a low-cost decision (e.g., Tyran
2004), the possibility to explain surprising economesults by unobservable differences in
competence is an efficient way of resolving thernitbge dissonance. It does not require the
individual voter to think about whether his mentaddel may be wrong and thus to engage in
costly learning.

In our framework, retrospective voting thus carsben as a special way of endogeniz-
ing the concept of valence: valence refers to partyandidate characteristics, other than pol-
icy platforms, that codetermine voting behavioug(estokes 1963; Groseclose 2001). Va-
lence is a very broad and well-established conicepolitical science. It covers a large variety
of policy-independent factors like charisma, sotiatkground, education etc. (e.g., Stokes
1992; Groseclose 2001; Schofield 2004). In situastivhere voters share a common goal, it is
also interpreted to be the expected competencardidates in achieving good results with
respect to this goal (e.g. Ansolabehere and Sn¥@@0). The higher the party’s or candi-
date’s valence, the higher will be his chance dafidpelected—other things equal.

In this paper, we follow the latter definition wélence: Incumbents who managed to
achieve good macroeconomic results are considemn@gpetent and are assigned a high com-

° When referring to the political landscape of I§r&xhofield (2004) points at the fact that theital is a
powerful group. Arguably, Ariel Scharon was cons@dea competent politician because his good liokthé
military allowed him to make commitments in negtitias with Palastinian representatives that areencoedi-
ble than commitments of politicians lacking thes&d.



petence-related valence (hereafter valence) arsl iaue a higher chance of (re-)elect?on.
This establishes a dynamic link between consecuwdigetions. Parties and politicians who
want to be elected face a trade-off between chgosalicy platforms to maximize votes in
the short run and building up the reputation obmpetent politician to attract more votes in

the future. In other words, accepting losses iryab the short run may be seen as an invest-

. : 7 . o
ment for higher valence and more votes in latectigles. In this paper, we argue that it is

precisely this dynamic investment relationship tbegates a self-correction mechanism in
democratic systems that may lead to good policycelsoeven when voters entertain biased

beliefs.

2.3 Other Related Literature

Besides the literature on mental models and VPtiong discussed above, our paper relates
to a number of theoretical contributions on demicrolicy decisions with poorly informed
voters. First, it relates to Romer’s idea of catetl misconceptions among voters that lead to
poor policy choices (e.g. Romer 2003). We follownhin assuming a continuum of voters
who initially entertain biased beliefs. Unlike Ran{2003), however, we do not assume that
voters change beliefs based on signals on the adorerformance of policies. On the other
hand, we explicitly model the role of political pas. We follow Beilharz and Gersbach
(2004) and Caplan (2007) in assuming that beliefisain biased even if economic outcomes
are poor. Very similar to Gersbach (2003, 2004)rs@ach and Liessem (2007), Liessem
(2008), and Mdller (2007) we use a model whereigmttave the option to choose a socially
beneficial policy or a bad populist platform. Wesase that parties are office-seeking and
maximize the chances of being (re)elected overticptar span of time. In this sense we as-
sume that parties are populist. Similar to Mul20{7) we demonstrate that socially benefi-

cial outcomes can arise in equilibrium even whelitip@ans are purely populist. We extend

6
The fact that voters are unable to predict theemdbrmacroeconomic figures—as e.g. pointed out bgl&h
(2007: chapt. 6)—does not challenge our assumptisatrospective voting, because the latter mestdies that

the votersex postcan tell good economic results from poor ones.

7
Zakharov (2009), who was among the first to endisgethe concept of valence, shows that partiesimasst

in the building up of valence.



this strand of literature by additionally allowimpgrties to choose a platform that represents
any mixture of the populist and good platform.

Beilharz and Gersbach (2004) and Beilharz (2008Yige theoretical models that are
of particular importance for our paper. They argjugt voters initially ignore the empirical
feedback on the macroeconomic effects of polidiesheir models, they demonstrate how
democracies will vote into crises, if voters do matlude general equilibrium effects in their
reasoning about minimum wage regulation. As a aunsgce, unemployment and tax burden
constantly rise and the economy moves toward c@my if significant crises establish, vot-
ers will adjust opinions—and the bad policy mayéeersed. Unlike these authors, our model
demonstrates that good policy choices are poskdfl@e a major crisis occurs and the cogni-
tive dissonance is so immanent to large partsepthpulation that it can only be resolved by
changes in mental models. By showing that gooccpalhoices are possible even when vot-
ers’ beliefs remain biased, we challenge the passmrtonclusion on democracy made by
Caplan (2007) and others, without denying the oheilming evidence that voters’ beliefs are
biased, like e.g. Wittman (1995).

3. TheBasic Modd

We consider a society governed by majority-votinglemocratic election. Let there be two
competing political partied andB which offer policy platform;”, respectively;®. In each

election for ternt, voters can choose between these two platforms.

3.1 TheVoting Decision

Let there be a continuum of voters. Voter turnsut®0 %. Following the arguments in Sec-
tion 2, we assume that a voter’s utility dependsnalividual income and—independent of its
impact on the latter—the macroeconomic performgeee Section 2.2). The utility of a sin-

gle voteri in periodt is given by a utility function
Uy =Ui(¥%.a) 1)

with i being voteri’s income in period anda; representing the indicator of the macroeco-
nomic performance of the economy in tetjnmeasuring, for instance, the unemployment
rate, inflation rate or rate of economic growthdiindual income is influenced by the eco-
nomic policy. Lets; represent the policy vector in periadin which each row represents a

certain policy field and the value gf in this row states which policy instrument is apg!



For instance, one row could represent personahedaxation and the value gfin this row
states whether the current government applies kinlt@me tax, a classical income tax, a flat
tax, or some other concept. Another row may reptesgge policy and the value states
whether or not there is a minimum wage. Dependingnalividual circumstances, voters’
incomesy, are influenced by a given in different ways. Next to this direct effect,also has

an indirect impact og, by influencing the overall macroeconomic performaag which in
turn has a direct impact gn. Moreover, y, depends on the policies pursued in combination

with voteri’s individual circumstances of living, e.g. the tmean which he is employed, his

qualification etc. The incomg, is thus determined as follows:

Vi =¥ (7.a(m))= ¥ (1) (2)

Overall, utility is determined by:
Ue=U, (% (7).a(7)) =t (7) (3)

Due to the complexity of the economy the functiofams of y, (1) and a,(r,) are un-

known to the individual voter. When inferring onpexted values ofi; anda;, the individual
voter performs two tasks: The first task is a putbkeoretical exercise in which he uses his
mental model to simulate the impact of a certailcgglatform 7, ony;; anda.. For reasons

of analytical clarity, we assume that these sinmutet are based on the assumption that the
government is competent in the sense that theiragemal ability and links to labour unions
or trade associations allowing them to implemeset plolicy platform offered (see Section
2.2). The mental modehm can be thought of as a function assigning cegatmates foy;
anda to certain policy vectors, that isnm: R — R?, with K being the number of policy
dimensions irv}, . Estimated values are labelled by a hat when éneyased on the assump-
tion of a competent government, e.g,represents the macroeconomic performance of the

economy in period, estimated by the mental model of vater
{%(n) & @)} =mma (4)

The policy platforms; which—in the eyes of votar—is the best, maximizes his estimated

utility U, (17,):
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ne =argmax U, (1) (5)

{m}
Hence, given that both parties are able to fullplament their platforms, that is, both parties

are competent, votercan estimate the isolated effect of the policytfptans offered by the
two parties on expected utilittjif :Uit (/73), j =A,B. Then, other things equal, votefa-

vours the party for which this estimated utilityasger.

However, voters also have a subjective perceptderring to the competence of the
two parties. Therefore, the second task of thervstéo see whether the assumption of both
parties being competent can be upheld. For thipqagr, he accounts for the macroeconomic
performance of the incumbent party, i.e. the partgovernment in terntr1. Voters compare

the observable indicatoa,_, with their individual benchmark value, labellei. Then, the

valence attributed to parjyby voteri is determined in the following way:

. n.)-3a if party j isin power in period
I (nt‘_l)={a[ () -3 , (6)

0 otherwise
where we assume that a party out of office iskattad the neutral value of zero and the per-
formance is equal to the aspiration level. If theumbent’'s policy produced an outcome

lower than the voter’'s aspiration leval, the valence attributed to this party is negatind

the party is considered as less compet;zgh(z]tj_l) <0. In the opposite case, voteconsiders

the party as being more competent, so that itswealés positive:y, (/73_1) >0. It is important

to note that, in our model, parties do not diffetheir competence yet voters resolve the cog-
nitive dissonance evoked by unexpected macroecanootcomes by assuming that some

parties are more competent than others (see Se&tpn

Combining the results of both estimation task$emoforms an expected utility refer-
ring the two competing parties resting on the twliqy platforms proposed and the subjec-
tively attributed different values of valence. Thisltility we denote by

) A

Ui =Uit [0“ (/]ti),mf], ] ={A,B}, and determines the individual voting decision pAmg

the concept of probabilistic voting yields the folling expression for the probability that

voteri votes for party in termt:

_

fTi3=fij(Uiij=fij(%,J{t"',Q3 7)) (7)
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j j j j
of, >0, afi_. <0, i‘.>o, L_.<0 (8)
A ay,’ o, ou,’

We assume the non-negativity and the adding upitonsl to hold: 77/ =1- 77 0[Q ] . If

yl =y’ and Oif :Un‘ , voteri is indifferent between the two parties and thrjs=1. How-
ever, |fU ; —UItJ , voteri will rather vote in favour of the party that hasma valence, so that
m <1 if yl <y, Itis possible that the valence advantage outweetge difference between

UJ and U I such that voteiris more likely to vote for partiyeven thoughy’ is less appeal-

ing to him tharv;™

3.2 Party Competition

Both parties are lead by candidates who are offezking. The candidates want to win power
(opposition) or to stay in office (incumbent). Theyaximize the probability of winning for
T terms. The factor of discounting is denotedhy( 0,1).

The probability that voter votes for party in a particular electiot depends on the

difference in expected utility from the policy dlatms ( " (/7t ) " (/7[i )) and the differ-

ence in perceived valence between the pa(l;iyf#s- vy ) We assume an additive relationship
with functions A! respectively, :

A=A (0 () -0 (77))+d (4 -1 (9)
Summing up these probabilities across all votezfdgithe expected probability of winning in

electiont of party;j:
/7t’(y|{,y|t_ 'U|:1U|tj) J./]t( n( ) ut ( ))di+':[lft- (K —}{-})di (20)

Hence, the overall probability of being electedtfie planning horizor, labelled @, is

given by:

t+7-1

=> & miv.v000) (12)

=t
The optimal strategyj, = (/7rJ )tr:_lto be chosen by parjyis given by:

i) = ar(‘{:j_r}nax@tj (12)
1
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This decision will be influenced by biased beliefste voters. For unbiased beliefs (ub) at
the side of votei, we obtainAit"'“b(UiI (’Zj)‘Un (q‘j)) instead of A) (On (/7tj )—LAJit (/7[i ))

The bias of the beliefs of votér denoted byb,, is defined by the difference between the
probability of voting in favour of platformwith correct mental model and the situation with

biased mental modeh, = A" - A’. We obtain

1 1 1
pi=fana - folasfy e 3
i i=0 i=0

i=0
_ T o1 o1 o 1
Defining A= [ A di, B'=[g di, /= [0/ di, A'=[A"d~[bld, and
i=0 i=0 izo iZo 2o
. T )
r! ELO yidi we arrive at:

/7tJ' E/ltj’Ub - Btj +th

. o . S . 14
mi=A(m -n ) +i (r -r?) o

B/ is the degree of bias of the voters’ beliefs atrttaero level. Note that! =0 if partyj is

in opposition and/ (ntj_l) = a[_l(fytj_l) _Lioa diif partyj is the incumbent.

4. Poalitical Equilibrium
For simplicity, we start by assuming that there @améy two possible policy platforms from
which the parties can choose (e.g., Romer, 2%)08&; assume that there is an adequate, good

policy platformz, and an inadequate, bad platforpn Following the idea of biased beliefs,

we assume that the mental models of the majorityoters asserlﬂit (n,) > On (qg) for all t,

despite the fact that the reverse ordering holdshi® true utility values (cf. also Beilharz and
Gersbach 2004; Beilharz 2005). Only a minority ofers apply mental models that yield the

reverse estimated preference ordering. This estaslisiased beliefs at the macro level.

Suppose, for instance, that there are two altemngolicy proposals of “experts” that reduce tltheowise

infinitely high number of possible platforms (Beilz 2005: 90).
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We assume complete information at the partiese.s&ince policy platfornmy will

yield superior economic outcomes if pursued, theigmknow thata,,, (/79) >a,,(17,). Let

a (n,)<3 anda (qg) >3 for most ofi J[ Q I . Consequently, a government will be attrib-

uted a higher valence ir1, if it realizesry in t (compared to offeringp,). That is, platform
v is a popular but harmful policy angy is a good but temporarily less popular policy.
Hence, if a party wins the election in peribdnd pursues good policy platforg, it will be

attributed a positive valencg/,, >0, and if a party wins the election in peribend pursues

populist platforms, it will be allocated a negative valendg’, <0. Referring to (14), we

define:
Anl=n7)=1 (15)
A (1,15) =4+ 1 (16)
A (1g1,) =51 (17)

Let partylnc be the incumbent and pa®ppthe opposition. We define:

V" (n=n,)=v (18)
V" (s =n,) = v (19)
Vtopp (I7t|—nlc) =-\, |nc(,7t|_nlc) (20)

Hence, playing good policy platforghas a short-term disadvantage in probability amount

ing tof, but allows building up valence, if being electadhich corresponds with an advan-

tage of sizes in the next election. Note that the three defims (18) to (20) can alternatively

be written asV,) =V/ (/’tj —/'t‘j), with (/'tj - <O):—v and V,’ (/'tj - >O):v,

t
, 1l b : : L
with v= a(ng)—J'O adi= J'O adi- a(/7 ) We restrict the function value to move withinent

val [O]] and assumé/ 2+ f +v< 1. While v>0 measures the gain in the probability of win-
ning due to higher valence, variabfe> 0 measures the effect of biased beliefs: if the pepul

platform is proposed when the other party propgdatorm 775, f measures the amount of
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probability of winning beyondl/2 due to biased beliefs. The advantage in suppodnef

party is equal to the disadvantage of the othedeasribed by (20%.
Party competition is modelled as a non-cooperatiugamic game. Besides the aspect
of repeated elections, the dynamics result fronfdoethat the valence of partiestidepends
on which party won the election tral and the policy platform pursued by it. Hencdenae
is endogenous. Figure 1 presents the structurbeoffdme. The game consists of four stages
and is analyzed by the parties abtanes repeated game.
[Figure 1 about here]

If both parties are allocated the same valencenirelaction, we obtain/7* = /7°

whenever both parties choose the same policy phatf@therwise, the party which chooses
the popular platfornm, has a higher probability of winning the electi@iven the incum-
bent’s policy pursued, one party has a valence rdedga. Deducing expected payoffs, we

must differentiate between the two possible stgpasty A wins the election” and “partj

loses the election”. They occur with probabilify’, respectively * /7. Moreover, at the
beginning of each election voters update theirnedeparameters , | ={A,B} . As the gov-

ernment always pursues a good or a bad policy, ng ltave to differentiate between two
possible starting situations for party competitiofi* >/ (situation A) and /< /°?

(situation A). However, due to the symmetry of the game, bittrasons are mirror-inverted
and it suffices to analyze only one of both cases.

Though we only have two pure strategies, we allowpiarties to choose mixed strate-
gies (Harsanyi 1973). We denote the probability ffeatyj chooses the populist platformy
by g'. Finally, we accommodate Caplan’s pessimistiovigth two assumptions: (i) We set

the tie-breaking rule such that if a party is ifeliént between the two platforms, it will

9 _ .
Note that we assume the following condition to Holda given combination ofy. ,7;):
niminl,ri>ord =0=m @ n /=073 <0
That is, it makes no difference of whether the mbent has the valence advantage for having appgjjext the

opposition party has the advantage because thenlext appliedy, .
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. 10 .. . .
choose the populist platformz,; (i) we assume that parties commit to the platfquro-

posed in the campaign and exclude “cheap talktesjias. Such strategies would destroy
their credibility and the capacity to commit to iyl platforms in the future which in turn
causes losses in votes (e.g., Aragones et al. 2@\@n our assumption (ii), parties cannot
play the populist platform in the campaign and parthe good policy in order to build up
valence. If they could, good policies would occuorenoften and the conclusion of Caplan
(2007) that biased beliefs automatically lead torgmolicy outcomes would seize to be valid.

In this sense, we investigate a “worst case”-séenar

4.1 When Parties Have Short-Term Objectives
We introduce notatiorﬁﬁ';B for the payoff of partyA and F;i’;B for the payoff of partyB,
with x:{A‘ ,A*} denoting the initial valence difference, given f@posed platformsy”

and 77° . We start with the casg=1, that is, parties only care for the next elactibhen, we

have the following one-shot simultaneous-move &aaame, represented in normal-form:

Nb Mo /Ty ! o /T Mo /lg’ o /1g

ng PA,X ’ PS,X P?,X ’ PS,X

Game 1: One-shot election game

10
This assumption is only made to analyze a worséaxenario. The authors assume that politicians ata

least lexicographic preferences in the sense fhtheichances of winning an election are equalbfath plat-

forms they will prefer the good policy.
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As a valence advantage can only be build up witlelay of one election, it is clear that with
T=1 no party has any incentive to choose the godidypplatform, which potentially costs

election chances of sizeHence, we find:

Proposition 1. Suppose parties have a time horizon of one ele¢lieri). Then, the
finitely or infinitely repeated Game 1 has the wacgubgame-perfect NE in mixed strategies
q* = g® =1, that is, both parties choose pure strategy actjprin all elections.

Proof: See Appendix.

Hence, even in a dynamic game with endogenous e@land mixed strategy option parties

will always propose populist platform, in elections as pure strategy. This holds in éotuil
rium although the incumbent party always suffesrfra valence disadvantage. Platferm

although known as the economically better polisypeéver chosen in equilibrium. As claimed
by Beilharz and Gersbach (2004) and Caplan (20d&ocracy is characterized by weak,
populist policy due to biased beliefs. Moreoveegrthis a kind of political cycle characterized

by alternating majorities.

4.2 When PartiesHave Long-Term Objectives

We now extend the time horizon slightly by one teand consider the case where parties
have an inter-temporal objective functior=R). The corresponding payoffs are simply the
discounted sum of the payoffs from tle=2 stage games, as described by equation (11). The
game is described by Figure 1 with2.

Having objectives beyond the next election, theigs care about the valence effect

for the second election. The two possible scenamieghat in the first election, partyhas a
valence advantage (p so that\/tA(/' A= tB) =v, or partyA has a valance disadvantage in
the first election (A, so that\/tA(/'tA—/‘tB) =-v. That is, there is an atmosphere of content-

ment or of change, which establishes an incumbéotsisor malus We define the sequence

of strategies in equilibrium k(ylf‘,qf‘ Koy (f) where we drop the counter-probability for

simplicity. Solving the game by backwards inductiare obtain the political equilibria. We

start with the situation where both parties havea¢galence, as a benchmark scenario:
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Proposition 2: Suppose/,* =\,® =0.
(@) If ov> f, the unique subgame perfect NE in mixed strate'giéﬁO,L]).

(b) If ov< f, the uniqgue subgame perfect NE in mixed stratdgi(élsl,l]).

Proof: See Appendix.

If no party has a valence advantage, we thus obi@robvious result that a party proposes

the good pure strategy platforzy as long as the dynamic expected gain of voteinigdso

is higher than the expected loss of votes of deimgdv > f . However, due to its pursued
policy, the incumbent will always have a differersience value than the opposition party.
We obtain:

Proposition 3: Suppose scenario’A
(@) If f <ov(1-2v), the unique NE in mixed strategieq %0,1,1) ;
(b) If dv(1-2v)< f <JVv(1+ 2v), the unique NE in mixed strategieq 31,1, ;
(c) If f=0v(1+2v), the unique NE in mixed strategieq(1s1,1,1) .
Proof: See Appendix.
Again we only have equilibria in pure strategi¢ss Iclear that in the second election no party
will choose the economically better platform. Thalows from the logic of Proposition 1:
given biased beliefs toward the bad polithere is no point in choosing the good policy, if
the following election is not taken into accountoidover, given the symmetry of the game, it
is intuitively clear that the equilibria of scermA” andA™ are identical, with the exception
that case (b) is mirror-inverted: if parfyhas a disadvantage, paByhas the corresponding
advantage, andlice versa The corresponding mirror-inverted proposition fbe caseA is
stated in the Appendix. Figure 2 maps the threeveglt areas in the two-dimensionglvj-
space (solid lines). The area in thed()-space where both parties choeges comparatively
small, but so is the area where both chogs&he big remaining area describes all constella-
tions in which the party with the valence-advantaffers the good policy platformy while

the disadvantaged opponent party offers the papudiscy /7.

[Figure 2 about here]

Therefore, despite biased beliefs towards bad igsliat the voters’ side, good policy equilib-

ria do exist. Good policy outcomes are even likellowing our results, as long as the degree
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of the bias in the beliefs toward economically iequate policiesf() is not too high relative
to the degree of rewarding good macroeconomic padace §v). This result is not impaired
by the “last election effect” that in the seconeélation both parties alike play the populist plat-
form nx. This result is an artefact of tAe2-model and not time-consistent. When actually
arriving at this next election, the parties re-optie their choice of platform, again having
planning horizons of two elections. It follows thiae decisive result is the choice for the first

election.

4.3 Mixed compromise platforms
We now allow for choosing any linear combinationtieé good and the populist policy, so

that parties can build up a mediocre compromisilagfgrm between pure populist and pure
good policy. The fraction of platform, choosen by partyis denoted by’ . We assume that

the expected and actual effect of the mixed platfar the same mixture of the single effects

(linear relationship):

a(Bn, +(1-8)n,) = Bla(n,)+(1-8) a(n,) (21)
mm (B, +(1- 8 )1,) = B mm(n,)+(1- 8 ) mnfn,) (22)
Thus, the utility effect is a linear-combination tfe weighted effects and we obtain
A=Al ((/gj -A7)(0, ()0, (n, ))) It follows that:
A(B.87)=Y+(8 -8") 23)

Finally, we assume that the valence effect of ashiglatform is the linear combination of the

single effects, too:
Vlnc (ﬁtlnc) — Inc m V)+ (1 ﬂ(lnc) (1 zﬂtlnc) (24)
Correspondingly, we ha\)é[o”p( '”C) (1 Z,Bt'“)@. We denote the initial valence advan-
tage of party by v} >0; thusv,’ =-Vv) <0. The resulting payoff function is then given by:
1 . . » 1 ,
(§+va +(B-87) fj(;(l— 2ﬂi)vj

Qj(ﬁ(j’ﬂ(_j)_%-'-vj (ﬁl_ -1) +0 (25)

+(§—v& -(8-5) fj[—;—(l—Zﬂ? )vj



19

The strategies are described (tﬁf‘ BE ,ﬁz’*,ﬂf). These preliminaries settled we obtain:

Proposition 4: Suppose scenario'A

@)]If f <G+

A
0

ov, the unique NE i$0,0,1,1) ;
25\/) q £0,0.1])

1- 28 1+ 2
b) If 0 v f< 9 1dv, the unique NE i$0,3° 10(0,1),1,1):
(b) (1+25vj (1+ 25vj a % A ( ]) l])

A A
©) If 2% \svet<[222 |5y, the  unique  NE s
1+ 20v 1- v

(80(0.).8°0(0.9) 13;

1-24 1+ A8
d) If 0 v f< 9 19v, the unique NE i$ 5" 10(0,1), :
@ (1— 25vj (1— 25vj q $4°0(01).119

A
@If f> G’L 2

ov, the unigue NE i1, .
_wvj q 1117

Proof: See Appendix.

Just like before, it remains optimal even for aadisantaged party to choose the complete
good platform (case (4a)) as long as the currelevaf winning valence in the next election
is big relative to the gain of populism, and it ens optimal even for the advantaged party to
play the complete populist platform, if the oppaiity costs of investing in future valence is
very high (case (4e)). In situations where conditféa) respectively (4e) hold and both par-
ties chosef, = B, =0 (case (4a)) respectivelg, = 85 =1 (case (4e)) in perioti= 0, we
know that the valence advantage (disadvantageheoiricumbent is given by (-v). For
these situations, we can map the relevant contiteifain the two-dimensionaf, @v)-space
(see dotted lines in Figure 2). Compared to theate when only pure strategies can be cho-

sen (Proposition 3, solid lines in Figure 2), theas when both parties choose pure strategies

are smaller.

A A
If f ranges betwee 17 2 ovand 1+ 2 ov(area between the dotted lines in
1+ 20v 20V

Figure 2), mixtures of the platforms are playedabyeast one party in equilibrium. The dis-
advantaged party will, compared to Proposition &viate from the purely good platform
strategy at a lower level &f But the advantaged party will also choose the papulist plat-
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form at a higher level df Therefore, with the opportunity to play mixtuiesplatforms, dis-
advantaged parties play more populist but advadtpgeties play economically superior mix-
tures of platforms.

For the largest part of all constellations, ithsig optimal for parties to mix the popu-
list and good platform to win elections (case (b]d)). For scenarios in the middle (case (c))
we have only mixed platforms in equilibrium, ane tiolicy outcome is neither bad nor good,
but some half-hearted compromise. In case (b)eeitie good or a mediocre policy is cho-
sen. And even in case (d), mediocre policy outcoauesir with positive probability in equi-

librium. The degree of populism is higher the largethe smallerdv and the largen; . In

sum, the conclusion that policy outcomes are badkimocracy is too harsh. But democracy
often suffers from mediocre respectively only maderquality outcomes due to biased be-
liefs in party competition.

Our results represent an interesting contributethe discussion about policy conver-
gence in spatial election models with valence. un model with endogenous and outcome-
related valence, we have to differentiate two typlegarameter constellations: In those cases
described in case (3b) respectively (4b) to (4djalence advantage makes the advantaged
party offer less populist policy platforms than ttieadvantaged. The larger the valence ad-
vantage, the larger the difference in platforms nvimextures in policies can be chosen. In the
other constellations, however, we find that desfiite large difference in valence that auto-
matically occurs when the incumbent offers a puagf@rm, parties offer the same platform.
The effect described in this paper works againstggneral conclusions from the literature on
spatial voting models with valence (e.g., Grosexl2801; Schofield 2004) which says that
differences in valence will limit policy convergenwhen parties have policy preferences.

Our paper adds to the literature on valence intardanteresting respect. In the exist-
ing models, valence is not “earned” by good ecomroperformance in previous terms but is
either exogenously given or built up in costly cangps (e.g., Zakharov 2009). As this cam-
paign spending per se does not systematically imgopolicy outcomes, they represent social
waste. The stronger voters respond to differenceslence, the more resources are wasted.
In our model, building up valence means offeringesior policy platforms and thus has wel-
fare-enhancing side-effects. The more sensitivelens respond to differences in perceived

outcome-related valence as defined here, the higlrexall welfare.



21

4.4 Biased Beliefsat the Micro and at the Macro L evel

Our micro-founding of the bias of beliefs in pactympetition discloses that biased beliefs not
necessarily have to bias the political equilibriubhe political equilibrium is determined by
the bias measured at the macro level BYy. Coming from the micro level we defined

1

1
B/ = J' bl di= J' (Aitj'”b —43) di. As the applied mental models can be biased bptards
i=0

i=0
(A** =) <0) and downwards A" - A) >0), both contrary biases may cancel out. If the

society is polarized such that misleading right gvamd misleading left wing opinions are
neutralizing each other at the macro level, padgmygetition is not biased toward one side at
all. Contradicting mental models of single voterdl witigate the overall bias relevant for

party competition. Therefore, the relevant aspecttie quality of the outcome of democracy

is how the biased mental models are distributedrantioe voters.

5. Policy Implications and Conclusion
Beilharz and Gersbach (2004) show in an interegtaqoger how biased beliefs at the voters’
side cause democratic societies to vote themsétvescrises. Similarly, Caplan (2007) de-
velops the pessimistic view that democracy ineWtqinoduces bad policies due to these bi-
ased beliefs. We provide a game-theoretic modeldfy competition where voters entertain
such biased beliefs in the sense that inadequéitagsoare more popular than adequate poli-
cies. In a first step we micro-found the idea @fdeid beliefs in party competition by introduc-
ing the psychological concept of mental models.c&ithe functioning of economic policy
and other subsystems of the real world are too t&xmp be understood by humans, voters
apply oversimplified mental models that producesbihbeliefs for the individual voter. In a
second step, we introduce the empirical findingshefVP-functions literature, which shows
that incumbent parties are punished for a bad neaoromic performance of the economy
but rewarded for a good performance. We introdacerhechanism by making party valence
(in the sense of perceived competence) endogenomsrimodel: the valence evaluations are
updated depending on the incumbent’s past macroeaicrperformance.

Based on our model, we show that competing paliparties face incentives to apply
good but less popular policy platforms, even thotlggse have less intuitive appeal to the
voters than alternative more popular platforms.sTéontradicts Caplan’s claim that, given

biased beliefs at the voters’ side, democracy tably leads to poor policies. The essential
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point for the existence of incentives to realizedolicies is the opportunity of building up
an advantage in valence for the elections to catogvever, this dynamic benefit of offering
and pursuing good policies has to outweigh theel®$som not offering more popular plat-
forms. Good policy outcomes are likely as longlesdegree of the bias in the beliefs toward
economically inadequate policies (in our model mead byf) is not too high relative to the
degree of rewarding good macroeconomic performéincaur model measured ). That is,
good policies occur more often (a) the lower thgrde of bias at thenacro level,(b) the
more sensitively voters account for the partiestgeonomic performance.

However, we also demonstrate that the partiesé timarizon proves to be of crucial
importance for the quality of policy choices. Iparty competition where parties focus solely
the current election, building up valence is irvelet and Caplan’s pessimistic view of de-
mocracy indeed proves to be true. If parties agplyme horizon that spans two elections,
however, there exists a range of constellationk sifficiently high incentives for choosing
good policies in equilibrium. Hence, in contrasBeilharz and Gersbach (2004) and Caplan
(2007), we emphasize that the democratic system seHycorrect biased beliefs of voters.
Extending our model to mixed platforms where paritboose different building blocks of
both the populist and the good platform, it becomey likely that parties offer only half-
hearted reform policies that neither produces lmadypod but mediocre outcomes in equilib-
rium. This is exactly what we often observe in pcdi.

One essential precondition for the effective wogkof the disclosed self-correction
mechanism is that there is a direct link between gbvernments’ policy choices and eco-
nomic results. Via this link voters decide on tlaewnce they are attributing to the incumbent.
In some federalist countries, this link is weakeded to mixed or joint competences and the
practice of excessive fiscal equalisation (e.g,wH&¢ 2000; Kotsogiannis and Schwager,
2008; Stehn and Fedelino 2009). Hence, such fisstitutions may lower the relative price
of populist policies and thus lead to weaker pobcycomes.

Democracies in which the supply side of policeslominated by political parties can
be assumed to operate with a larger time horizan ttemocracies in which the individual
candidates dominate policy supply, since partiel$ discipline their candidates and force
them to account for the valence-effects of theliggachoices even in their last term in office.
Assuming that this constellation is favourable tmd) policy choices, party-dominated de-
mocracies should witness better economic polidesause the relevant actors on the supply

side face stronger incentives to invest in a higreence by offering economically superior
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yet unpopular policy platforms. Given that partyitol is generally stronger in parliamentary

systems than in presidential systems, we expdatitedr things equal, the latter to operate at

a lowerT and thus witness poorer economic reslullts.

If we interpret our dynamic benefit by building uplence more broadly as “dynamic
advantage in the future”, the incentives to provittee effort and to pursue better policies via
competition for ‘incentive contracts’ (e.g. Gersh&905) would improve the policy outcome.
In all cases where the self-correction mechanistoasweak to achieve purely good policy
platforms, incentive contracts would increase ttaetfon of good policy elements in medio-

cre mixtures of policy in equilibrium.

11
The empirical evidence by Persson and TabelligB@l 2003: chapt. 7) partly points in this direntiby

showing that productivity is higher in parliamentdinan in presidential democracies. However, tfisce does

not hold for other indicators of government activit
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Appendix
A 1. The Payoff Notation

To simplify notation, we denote the payoffs of tli& possible strategies byR,

k={1,2,..,1§. The payoffs correspond with the 16 possible péatians of the vector

(/7y 1,47, ny) , with y={b,g} . We define:

R : Payoff when(r, 17, /7, /7:) R, : Payoff when( RIS /7b)
P,: Payoff when(1, .72, ./7, /7,) Po: Payoff when(1, /7, /7, /7,)
P, : Payoff When(/7b My nb) R,: Payoff When(/7g Mo 17 ﬂb)
P,: Payoff when(1, .7, /7, /1,) P,: Payoff when(1, /7, /74 /7,)
P, : Payoff When(/7b M, ,/7b,/7b) B,: Payoff When(/7g My ,/7b/7b)
P,: Payoff when(/7b Mg Ty 17 ) P.: Payoff When(ﬂg 144 Th /79)
P,: Payoff When(/7b Mgl ,/7b) R, : Payoff When(/7 Mg, ,/7b)
R,: Payoff when(1, .7, /7, /7,) Rs: Payoff when(17, /7, /7, /7,)

A 2. Lemmata and Proofs

Lemma 1: If in Game 1T =1, the unique Nash equilibrium (henceforth abbreadgaby

NE) in mixed strategies iéqA,qB) =(1), which is in pure strategies equivalent to actiéns
(n,.1,) and payoffs( P ,F,’le,']Xb), irrespective of valence realization:{ A A } :
Proof of Lemma 1. The expected payoff of parfys equal to

J=dfd op, +(1- ¢)op, )+(1- )i 4 0p, +(1- 4)0p, ) (26)

The Kuhn-Tucker first order condition is given by

12
The first (second) term in parentheses denotepl#yed platform of parti (B).
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q_j EQF;]f)”b a Ff)7jg/7b)+(l_ q_j )I:(] ebﬂg_ E?g’7g)s 0 @7)

If x=A", the payoff vectors of the pure strategy game aven by

(R Bo )= (Ron B) = v (RYDRET)= (e fevd-1-y)  and
( . ”g”b): i-f+vi+ f-y. If x=A, payoffs are given by
(R Bor)= (B2 Bom)=(-va ). (RITRIE)= (+f-va-T+y) and

r]g”b ! r]g"]b ”gﬂb ”b”g ”g”g

(Pex BB )=(4- f-vi+ f+y. Due to (R, -F )>0and (B}, -F )>0, we
obtaindE(0)/aq’ > Ofor any g, and the boundary solutiog’ =1for j ={A,B} holds. That

is, in equilibrium only the pure strategy is played by both parties. [

Proof of Proposition 1: Note that the payoff structure in situation i& identical to the
one in situation A the only difference is that the payoffs of pa&yand B are mirror-
inverted. Since both parties’ time-horizon only spghe next election, Game 1 is played re-
peatedly in subsequent elections. Both partiesvaters observe the outcome of the preced-
ing elections before the next election begins. Ti&ame 1 is a stage game that is played in-

definitely. According to Lemma 1, every single stagame’s unique NE, where a stage is an
election, is the pure strategy tup(ejb ,/7b), regardless of the preceding stages’ outcomes. It
directly follows that this NE of the stage gamehe unique subgame-perfect NE of the re-

peated stage game (cf. Gibbons 1992:%@[).

13
In the infinitely repeated game scenario, we agstimat the presumptions of the Folk Theorem arisfeat,

such that the discount factor is sufficiently clés@ne (e.g. Friedman 1971).
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Remark to the following proof#n the following stage 1 is the first election astdge 2 the

second.

Proof of Proposition 2: We solve the game by backwards induction. Stagepger

sents a subgame that is equal to Game 1. Hencm@lstyategyr, is optimal for both par-

ties. Therefore, we only need to deduce payoffarec®, F,, F,and B, for the subgame at
stage 1. If\/tA(/‘tA—/'tB) =0, we obtain via (11):

R=R,=(3(1+0) 4(1+9))

R =(1(1+9)+ f-dv, 1(1+ ) - f+4V)

P, =(1(1+8)- f+dv, 1(1+)+ f-4V)
The analogon to (26) is

E'(d.q)=dfq 0p+(1- ¢ )0P)+(1- q)ff 4 Op+(1- 4)0')8 (29

The Kuhn-Tucker first order condition thus &' (0)/dq' = f-dv<0. That is, as long as
f <dv the marginal effect of an increase @fis always negative and we obtain boundary
solution g’ = 0for j :{A,B} . Otherwise, f > dv, the marginal benefit is positive for aif
and we obtain the boundary solutiopi =1. Therefore, in equilibrium, only pure strategies

are played, eitheffyg Mg 4T ﬂb) OF (17, 175 /76 /1) - U

Proof of Proposition 3: We solve the game by backwards induction. Following

Lemma 1 both parties know that the equilibriumha tesidual subgame at stage 2/j§,/7b),
respectivelyq’ =1 for | ={A,B} . Therefore, only payoff vectorB, B,, Ryand B, are rele-

vant for subgame-perfection at stage 1\/t1‘f( ri- /'tB) = v, we obtain:

14
To deduce the payoffs given in vect®s Ps, P andP;3 use (11). For instance, the payoff of paktin P; is
(2+v)+0[(2+V)(3-V)+(2- Y (2+ Y] =4(1+3)+ v-20 ¥. That is, in election 2 the probability that pakty

has a valence disadvantage (because of winningielet and pursuingy,) is (%+v), and with counter-
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R =(2(1+9)+v-20V, 4(1+3)- v+ B V)

R =(3(1+0) +v(1-0)+ 1. 2(1+0)-Y(1-0)- 1

Using these payoffs in (28) we obtain two differefirst order conditions:
OEA(D/0q" = - Jv(1+2V) < 0anddE®(0/0q® = f-dv(1-2V)< 0. Hence, as long as
f< Jv(l— 2v) the marginal benefit of increasing the probabitifyplaying the populist plat-
form 77,is negative for every value @f . Thus, in equilibrium, both parties chooge=0, so
the pure strategy, . However, as long asv(1-2v) < f <dv(1+ 2V) the marginal benefit of
the advantaged parfyremains negative but the marginal benefit of tisadivantaged party

is always positive, so that in equilibrium, paftyhooses pure strategy (9" =0) but party
B pure strategyj, (g° =1). However, oncef > 5v(1+ 2v) the marginal benefit of increasing
the probability of playingy,is positive for both parties and both choose the [gtrategyr,

(qj :1) for j={A,B}. 0

Proof of Proposition 4: Again, in the second election both parties chabeecomplete

platform 77,, since there is no next election (Lemma &}:= 8 =1. Based on (25) the first-

order condition for the optimal choice @& is given by:

00 ()

o f +5v[ﬁ2f (1-28")-(2+ zvg)}: C (29)
It follows:
A1 1/ f —5V(1+ ZVC’)*)
A '§+Z[E fov ] (30)

probability (%—v) it looses election 1 and has a valence advantagkection 2 (because of paByis pursuing

)



34

Therefore, B} =0if f <odv(1+2y,)/(1+ Dv)and B} =1if f = dv(1+2y,)/(1- V). For
the optimal choice of part® we simply have to substitutev) =+v} for +v® =-v* <0 in

(25). [

Proposition 5: Suppose scenario A

(@) If f <dv(l-2v), the unique NE iﬁqg My ,/7b,/7b).
(b) If v(1-2v)< f<dv(1+ 2v), the unique NE i1, .7, /7, /7,)

(c) If f=0v(1+2v), the unique NE i$17, .17, /7, /7,) -

Proof of Proposition 5: If VtA(/'tA—/'tB) =-v, the relevant payoff vectors at stage 1
are given by:
R =(4(1+9)-v+20V , 4(1+3)+ v- B V)
R=((1+d)(3-v)+ f, (1+3)(2+V)- f)
R =(2(1+0)-v(1-0)- 1. 3(1+0)+(1-0)+ 1)
P, :(%(1+5)—v— 20V, 1(1+0)+ v+ 25\/2)

It is easy to see that this game is identical éogame discussed in the proof of Proposition 3,
the only difference being that paynow has the valence disadvantage while partas the

valence advantage. Thus, the results are mirrariad. [
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Gamebeginsat periodt=1

Period t begins.

Stage Activities

Additional informatio

1 The parties choosg” resp.7” simultaneously

platforms

2 Voters make their decision (giverf', n°, vy, v7)

distribution of votes;

election winner

3 The election winner pursues the policies offeired M
. a(Nt
the election £)
4 Voters update their expected valence for rawid Vivas Vi

Period t ends.

(equivalent to the start of periodtX as long as+t1 < T)

Gameendsat periodt=T

Figure 1. The structure of the game in pure strategies
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0.5
Constellations where
the NE is (1,1,1,1) f=0v(1-2v)
f=ovi+2v)
0.4 --m-mmmmmmmeosl ,
| — = F=dv(1-2vl{(1+25v)
- = f=0v(1+2v)/(1-20v)
§ /
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Figure 2: The relevant thresholds of Proposition 3 and 4pfme strategy equilibria in

the two-dimensionalf(v)-space §=1 andx=A").



