~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Basu, Chitralekha; Knowles, Matthew T.

Working Paper
The revelation incentive for issue engagement in
campaigns

ECONtribute Discussion Paper, No. 132

Provided in Cooperation with:
Reinhard Selten Institute (RSI), University of Bonn and University of Cologne

Suggested Citation: Basu, Chitralekha; Knowles, Matthew T. (2021) : The revelation incentive for
issue engagement in campaigns, ECONtribute Discussion Paper, No. 132, University of Bonn and
University of Cologne, Reinhard Selten Institute (RSI), Bonn and Cologne

This Version is available at:
https://hdl.handle.net/10419/249870

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/249870
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

\EC_%)N tribute
MARKETS & PUBLIC POLICY

ECONtribute
Discussion Paper No. 132

The Revelation Incentive for
Issue Engagement in Campaigns

Chitralekha Basu Matthew Knowles

December 2021 www.econtribute.de

. ‘ Universita -3 \g/
UNIVERSITAT S




The Revelation Incentive

for Issue Engagement in Campaigns

Chitralekha Basu Matthew Knowles
University of Cologne University of Cologne
basu@wiso.uni-koeln.de knowles@wiso.uni-koeln.de *

Last updated: October 2021

Abstract

How do parties choose issues to emphasize in campaigns, and when does electoral
competition force parties to address issues important to voters? Empirical studies
have found that although parties focus disproportionately on favourable issues in
campaigns, they also spend much of the ‘short campaign’ addressing the same is-
sues — and especially if these are salient issues. We write a model of multiparty
competition with endogenous issue salience, where, in equilibrium, parties behave
in line with these patterns. In our model, parties’ issue emphases have two effects:
influencing voter priorities, and also informing voters about their issue positions.
Thus, parties trade off two incentives when choosing issues to emphasize: increas-
ing the importance of favorable issues (‘the salience incentive’), and revealing their
positions on salient issues to sympathetic voters (‘the revelation incentive’). The
relative strength of these two incentives determines how far elections constrain par-

ties to respond to voters’ initial issue priorities.
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1 Introduction

Which issues do parties choose to talk about in campaigns and why? Does electoral
competition force parties to address the issues that voters consider important? To help
answer these questions, this paper presents a formal theory of issue selection by parties,
which provides a unified explanation for five well-documented empirical features of party
behavior in campaigns. First, political parties discuss multiple issues during election
campaigns. Second, political parties disproportionately emphasize issues on which they
are ‘advantaged’ relative to their opponents — issues on which a party’s policies are more
popular with most voters, or issues which they are more trusted to handle by most voters.
Third, parties do nevertheless address issues on which they are disadvantaged with most
voters as well. Fourth, parties spend much of their campaigns discussing the same issues
as each other (‘issue engagement’), and fifth, this is especially the case when these are
issues important to voters. We provide a formal model of multiparty competition where
several parties choose how much to emphasize multiple issues and where, in equilibrium,
parties behave in accordance with these patterns.

Our model starts from the premise that the extent to which a party emphasizes an
issue has at least two effects: it may influence the importance, or salience, of an issue for
voters, but it also influences voters’ certainty regarding the party’s policies on the issue.
Thus, party emphasis decisions involve a trade-off between two competing incentives.
The first is the more frequently studied ‘salience incentive’, which is the incentive to
emphasize an issue on which a party’s policies are relatively popular in order to increase
the proportion of voters who consider the issue important. The second, which we term the
‘revelation incentive’, is the incentive to emphasize an already salient issue to increase the
proportion of voters who are aware of the party’s policies on the issue. Doing so benefits
the party electorally because voters are less inclined to support a party if they do not

know its policies on a salient issue. Therefore, even if a party’s position on an issue is



unpopular with the majority of voters, the party still has an incentive to emphasize that
issue to reveal its policies to the minority of sympathetic voters for whom the issue is
important. Consequently, parties will emphasize the same issue as one another if this
issue is highly salient.

The five empirical patterns noted above have been variously documented in both two-
party and multi-party systems, by studies from the vast literature on what has variously
been described as ‘heresthetics’, ‘issue competition’, ‘saliency theory’ or ‘issue ownership
theory’. Early studies in this literature (Budge and Farlie 1983; Riker 1993 Petrocik
1996) proposed that parties disproportionately focus on issues on which they are ad-
vantaged, in an effort to increase the salience of these issues to voters and thereby to
alter the dimensions on which they are evaluated. To date, empirical researchers have
amassed considerable evidence from a wide range of countries supporting this general
pattern (Green and Hobolt 2008} Green-Pedersen and Mortensen 2010; Vavreck 2009)E]

Nevertheless, the empirical literature has also found that parties typically campaign
on multiple issues during campaigns, and this frequently includes issues on which they are
disadvantaged relative to their opponents among most voters. This has been documented
in national election campaigns in the US (Sides [2006), as well as in the the United
Kingdom and Austria (Green and Hobolt 2008; Meyer and Wagner 2016). For instance,
Sides (2006)) finds that, during the 1998 midterm elections, Republicans and Democrats
spent a similar amount of advertising time on Social Security, the environment, jobs
and Medicare, even though many more voters trusted the Democrats on all four issues.
Similarly, Wagner and Meyer (2014) find in 17 countries that parties devote, on average,
only twice as much time to owned (i.e. advantaged) issues as non-owned issues in election
manifestos.

As a result, parties actually spend much time addressing the same issues as each

1. Relatedly, a large empirical and experimental literature on the importance of “priming effects”
argues that political advertising has a significant effect on voters’ issue priorities (Iyengar and Kinder
1987; Krosnick and Kinder [1990)).



other. For instance, when analysing presidential campaigns in the U.S.; Sigelman and
Buell (2004) found that all candidates spoke on the same issue, on average, a staggering
75.3% of the time. However, this is especially the case for issues which are already salient
to voters (Sides 2006; Green and Hobolt 2008; Kliiver and Sagarzazu 2016) — a strategy
described by Ansolabehere and Iyengar (1994) as ‘riding the wave’. In keeping with this
observation, Seeberg (2020) finds that parties in Denmark are significantly more likely to
focus on their owned issues early in the election cycle, as they try to shape the political
agenda in their favor. Even so, as the election draws closer, and as further movements in
voter priorities become less likely, parties shift their focus to the issues dominating the
political agenda instead.

Extant formal models of issue selection by parties during campaigns provide support
for the empirical tendency of parties to focus more on advantaged issues, but generally do
not match the other empirical patterns documented above. Most of this formal literature
has concluded that parties will typically campaign only on their most favorable issue in
equilibrium to increase its salience, and two parties will never campaign on the same
issue if each is advantaged on a different issue. For example, in Dragu and Fan (2016),
parties never advertise the same policy issue in equilibrium. Meanwhile, in Aragonés,
Castanheira, and Giani (2015]), while two parties may ‘invest’ in the quality of their
proposals on the same issue, parties only campaign on issues where they (weakly) come
to hold a comparative advantage. Some studies have found multiple parties campaigning
on the same issue in equilibrium — but only when these parties share ownership of the
issue (Ascencio and Gibilisco [2015)), or when one party is majority preferred on all issues,
but its comparative advantage on any one issue is not too large (Amorés and Puy 2013).

Dragu and Fan (2016) propose that one way to reconcile this literature with the
empirical fact that parties often campaign on the same issues is to interpret parties

emphasizing different issues in a model as emphasizing different aspects of the same



issue in the data. This interpretation is consistent with empirical findings that, when
‘trespassing’ on issues owned by other parties, parties do seek to frame the issues in ways
favorable to them, perhaps by emphasizing different aspects of the issue (Sides 2006,
p. 426). Nevertheless, while this interpretation allows the literature to account for two
parties emphasizing the same issue, it does not provide an explanation for why this should
be more common for salient issues, or why parties should emphasize multiple issues. To
our knowledge, Denter (2020) presents the only other model of party competition with
endogenous issue salience which can simultaneously account for all five stylized facts
mentioned above.

By incorporating the ‘revelation’ incentive into a model of party strategy with endoge-
nous issue salience, we propose a unified explanation for why parties tend to dispropor-
tionately focus on issues that favor them, while also spending much of their campaigns
discussing the same issues as each other (even if unfavorable) — and especially when these
issues are particularly salient to voters. In our model, multiple parties take distinct policy
positions on multiple issues and strategically choose which issues to emphasize in order to
maximize their vote share. Parties trade off two competing incentives when deciding how
much to emphasize each issue. First, as in prior literature, emphasizing an issue increases
the proportion of voters who consider the issue important, which is advantageous for a
party if its position on the issue is relatively popular (the ‘salience incentive’). Second,
emphasizing an issue also increases the proportion of voters who are aware of the party’s
position on the issue. Even if a party’s position is only popular with a minority of vot-
ers, placing some emphasis on the issue is electorally beneficial, as those voters will be
less inclined to support the party if they do not know its position on an issue salient to
them (the ‘revelation incentive’). We show that, under some restrictions on the parame-
ters, the revelation incentive is sufficiently powerful that all parties choose to campaign

on all issues in equilibrium. Nevertheless, parties tend to emphasize more salient issues



relatively more and also emphasize issues on which they have a comparative advantage
relatively more. If one issue is much more salient than all others, then the resulting strong
‘revelation incentive’ leads all parties to primarily talk about the issue regardless of their
positions on the issue. Similarly, if voter priorities are not very flexible — e.g. late in
the electoral cycle (Seeberg 2020) — then the revelation incentive will dominate parties’
calculations, and parties will primarily focus on the issues already important to voters.

The existence of a ‘revelation incentive’ is consistent with a sizable literature arguing
that the more uncertain a voter is about candidate positions, the less likely she is to
support the candidate (e.g. Bartels (1986), Alvarez (1998), and Ezrow, Homola, and
Tavits (2014)). However, our argument that individuals are less inclined to vote for a
party if uncertain of its position on a salient issue jars with recent research that, instead,
stresses the electoral benefits of positional ambiguity (Tomz and Houweling 2009; Somer-
Topcu 2015; Brauninger and Giger 2018). We argue that our findings are consistent with
this literature because the effects of not speaking, or speaking less, about an issue are
distinct from those of presenting a less precise stance on an issue?] In Section [3, we extend
our model to include the effects of positional ambiguity on voter decisions, allowing parties
to choose a level of precision of messages as well as a level of emphasis on each issue.
This generates an additional trade-off for parties: parties do face a ‘revelation incentive’
to communicate precise positions on issues important to many voters, but also face an
additional ‘projection incentive’ to communicate slightly different positions to different
voters. We establish that, if able to, parties will want to communicate slightly imprecise
positions during campaigns. Nevertheless, we find that parties’ emphasis decisions show
the same qualitative patterns as our baseline model, and so the imprecise campaigns
model can also account for the same empirical patterns of party behavior.

The results of our model contrast with much of the formal theoretical literature on

2. Our distinction between these two sources of voter uncertainty about parties’ latent policy positions
resembles the distinction between ‘non-positions’ and ‘positional inconsistency’ identified by Nyhuis and
Stoetzer (2021)).



party campaigns, which generally predicts that parties will not campaign on the same
issue when each is advantaged on a different issue. To our knowledge, the only exceptions
are Denter (2020), Egorov (2015) and Demange and Van der Straeten (2020). The model
of issue selection in Denter (2020) is also able to match the five empirical features of party
behavior in campaigns that we have identified. In his model, when choosing how much to
campaign on an issue, parties face a trade-off between ‘priming’ voters to prioritize issues
on which they are comparatively advantaged and persuading voters of their quality on
issues where they are not already advantaged. The first incentive considered by Denter is
exactly our ‘salience incentive’. The trade-off studied by Denter is doubtless an important
component of parties’ emphasis decisions in campaigns. Nevertheless, we think that
this trade-off cannot explain issue engagement on all issues, as studies have found voter
preferences on some positional issues to be relatively ‘crystallized’ (Tesler 2015) — and
so harder to shift by persuasion, especially over the length of an election campaign.
Similarly, Seeberg (2017) finds parties’ issue reputations to be stable and longstanding
on a number of issues across 17 countries.

Other studies of party campaigns that relate closely ours are Egorov (2015) and De-
mange and Van der Straeten (2020)). In both studies, campaigns are informative, which
generates a very similar incentive for issue engagement to our ‘revelation incentive’. In
Egorov (2015)), parties choose which of two issues to campaign on and may choose to cam-
paign on the same issue if the loss of voter information from campaigning on different
issues is large. In Demange and Van der Straeten (2020)), parties are able to inform voters
(or not) regarding their issue positions by communicating more or less precise informa-
tion in their campaigns. As such, parties have an incentive to campaign more precisely
on issues where their issue positions are more popular. However, neither of these papers
allows for endogenous issue salience. Furthermore, in Egorov (2015) assumes issues are

equally salient, and in Demange and Van der Straeten (2020) salience does not affect



party campaign strategy. As such, neither model accounts for why issue engagement is
more common on salient issues.

An additional contribution of this study is the tractability of our framework, which
may prove useful for future models of campaign strategy. To our knowledge, this is
the first formal model of party competition with endogenous issue salience where an
arbitrary number of parties are able to choose a continuous level of emphasis on an
arbitrary number of issues. The specific information structure we adopt leads the model
to be extremely tractable even in this case. Moreover, although we only consider parties’
emphasis decisions on positional issues, our model is also straightforwardly extended to
a case with one or more non-positional, or valence, issues, as discussed on page [I§]

The remainder of the paper proceeds as follows. In Section [2, we formally model
the implications of the ‘revelation incentive’ for parties’ emphasis strategies. Section
explores the extension to the baseline model where parties can additionally choose to send
precise or imprecise messages to voters on issues they emphasize. Section [4] concludes.
The supplementary appendix provides proofs for all propositions, and discusses extensions

of the basic model.

2 A Model of Party Emphasis Decisions

Voters may be less likely to support a party if uncertain about its position on an issue, and
particularly if that issue is electorally salient. Given this, we suggest that parties possess
an incentive to address even unfavorable issues in their campaigns in order to reveal their
positions on these issues. In this section, we formally explore the implications of this
‘revelation incentive’ for party strategy using a model of electoral competition with two
vote-maximising parties and two issues. We describe party and voter behavior in turn,

before discussing their joint implications for the equilibrium party emphasis strategies.



2.1 Parties

There are J > 2 parties (indexed by j = 1,...,J) which compete for votes over K > 2
issues (indexed by k = 1,..., K). At the start of play, nature chooses a distinct policy
position for each party on each issue so that no two parties have the same position on
any issue. At this stage we make no further assumptions about how these issue positions
are chosen by nature. The resulting issue positions for each party j on each issue k is
denoted 9}“. We also use 6 to refer to the J x K dimensional vector of all parties’ issue
positions (9%,...,9;,...,05, ..,0%). We assume that § € ©, where © = (0,0)’K < R/X.
Each party observes its own position alongside those of its rivals.

Each party campaigns in order to maximize its vote share. Although party positions
are set by nature, each party is able to choose how much to emphasize each issue in its
election campaign e;‘? denotes the relative emphasis of party j on issue k in its campaign.
We assume that each party’s choices must satisfy e;? > 0, for each k, and Zszl e;? = 1.
For each party j, a strategy s; € S; is a function mapping the parties’ positions to j’s
emphasis on each issue. That is, s; is a function s; : © — [0,1]¥. s denotes a strategy
profile (s1,...,s;) and S = ><3‘7=1 S; denotes the set of all permissible strategy profiles.

As we discuss in Sections and [2.4] the extent to which a party emphasizes each
issue has two effects: it influences the salience of issues for voters, and also influences the

probability with which voters observe parties’ positions on each issue.

2.2 Voters

There is a continuum of voters. Each voter i has an ideal point on ¥ € (6,6) on each

issue k. Voter ideal points are distributed according to the joint cdf F' and pdf f. That

3. The rationale for this assumption is that party platforms are considerably less flexible than the
issues on which they choose to campaign.



is, for any y € ©:
F(y) = Prob(z; < o', ...2% <a) = J f(z)dx.
A ]

where dv = dx' - ..., dz* and x < y denotes z* < ¥, Vk.

We use F*¥ and f* to denote the cdfs and pdfs of the marginal distributions of F with
respect to issue k. We assume that F' is twice continuously differentiable with respect to
its arguments.

In addition to differing from one another in their ideal points, voters also vary on
how much they care about one issue rather than another. For each issue k, we assume
that an exogenous fraction 7 € (0, 1) strongly care about issue k. We refer to these as
“issue-k-focused voters”. We assume that Zszl 7 < 1. Fraction 1 — Zszlﬁk of voters
are ‘impressionable’. Impressionable voters do not strongly care about a particular issue
at the start of campaigning. Instead, which issue these voters consider more important
will depend upon the campaign. The vector 7 = (7!, ..., 7) is exogenous and commonly
known to parties and voters. The value of T, can be interpreted as depending upon all
the many factors that might affect the salience of issue k to voters before the campaign
begins.

This division of voters into two types substantially enhances the tractability of the
model but is an abstraction from reality. A real world voter is likely a mixture of these
types, since she may care about multiple issues and be somewhat, but not entirely, im-
pressionable. thus, we may interpret 7, and 1 — Zszlﬁk as, respectively, the average
degree to which voters initially care about issue k, and the average impressionability of

voters.
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2.3 Voter Information

Voters prefer to vote for parties whose policy positions are closer to their ideal points.
However, voters do not observe all parties’ positions on all issues. In particular, whether
a voter ¢ observes parties’ positions on an issue depends on whether the voter witnesses
parties’ campaigns on the issue. This in turn depends upon two things: first, how far the
parties emphasize the issue in their campaigns and, second, whether a voter is focused
on some issue k or impressionable.

Consider an issue-k-focused voter, for some k € {1,..., K}. Each k-focused voter
witnesses party j’s campaign on issue k& with probability given by 77(6? ), where n : [0, 1] —
[0,7] is function which continuous on [0, 1] and twice continuously differentiable on the
interior, whose derivatives satisfy 7'(e) > 0 and n"(e) < 0 for e € (0,1). Furthermore,
we assume that 7(0) = 0, (1) =7 < %, /(1) = 0 and lim,_,o7/(z) = c. Therefore,
the more party j emphasizes issue k, the more each k-focused voter is likely to witness
its campaign on issue k. Since k-focused voters are focused on issue k, they are assumed
to have zero probability of witnessing parties’ campaigns on any other issue. Voters are
assumed to have too little time or interest to follow more than one party’s campaign on
one issue. Therefore, each issue-k-focused voter witnesses exactly one party’s campaign
on issue k with probability equal to Zj;l n(eé?) and does not witness any party campaign
on any issue otherwise.

Impressionable voters, by contrast, do not initially care about one issue more than

another. As such, an impressionable voter ¢ may witness a party’s campaign on any issue.

n(ek)
=

The impressionable voter ¢ witnesses party j’s campaign on issue k£ with probability
Like other voters, impressionable voters witness at most one party’s campaign on one

issue. Therefore, each impressionable voter witnesses exactly one party’s campaign on

n(eh)
K

one issue with probability equal to 25:1 ijl and does not witness any party’s

campaign on any issue otherwise.
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Like issue-k focused voters, impressionable voters ultimately come to care most about
one issue. Impressionable voters who witness a party’s campaign on some issue k are
assumed to come to care most about that issue. Impressionable voters who do not
witness a party’s campaign end up caring about each issue k£ = 1, ..., K with probability
L

Whether or not a voter witnesses a party’s campaign also matters because it affects
the probability that a voter observes party positions on an issue. Voters only have a
chance of observing party positions on the issue that they care most about — since they
do not care as much about other issues, they ultimately do not pay much attention to
them. Thus, for instance, issue k-focused voters only may observe positions on issue kﬂ

If a voter does not witness any party campaign, then she observes all parties’ positions
on the issue k she cares most about with probability 7y, and no party’s position on that
issue k£ with probability 1 — 7. On the other hand, if she does witness some party j’s
campaign on issue k, then she observes all parties’ positions on issue k with probability v,
and only party j’s position on issue k (and no other parties’ positions) with probability
1 —". 7 € [0,1) and 7, € [0,1) are exogenous parameters. Furthermore, we assume
that %(1 — %) > 71 — Y = 0, that is, witnessing one party’s campaign on issue k
makes a voter more likely to observe other parties’ positions on that issue than if she had
not observed any campaign — but not by too muchﬂ Note that a consequence of these
assumptions is that every voter either observes only one party’s position on only one issue,
or that voter observes all parties’ positions on (only) one issue, or that voter observes no

parties’ positions on any issue. This limited range of possible cases substantially increases

4. The sharp distinctions we draw between issue 1 focused voters, issue 2 focused voters etc. and
impressionable voters are rather extreme compared to reality, as are the distinctions between witnessing
a party’s campaign compared to observing its issue positions. In reality, many voters are impressionable
to some degree and focused on one or other issue to some degree. However, we found the modeling
framework considered here to be much more tractable than alternatives.

5. It is necessary to assume that %(1 —90) > 71 — 70 because, otherwise, a party might prefer not
to campaign at all in order to avoid revealing other parties’ platforms to voters. Since real-world parties

do campaign, we consider %(1 —90) > 1 — 7o to represent the more relevant case.
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the tractability of the model[f]

We assume that a law of large numbers holds, so that, for instance, the total proportion
of issue-k-focused voters that see party j’s campaign on issue k is equal to 77(69‘?).

Let pf’k denote the proportion of all voters who are issue k-focused and who observe
only party j’s position on issue k. Let pﬁ’k denote the proportion of all voters who are
impressionable and who observe only party j’s position on issue k. Let pi’k and pﬁ{k
denote, respectively, the proportion of k-focused and proportion of impressionable voters
that observe all parties’ positions on issue k. Finally, let pg denote the proportion of voters
that observe no party’s position on any issue. Finally, let pék denote the proportion of
voters who are impressionable and ultimately come to care about issue k. Then, our

assumptions above imply that, for each j =1,....,Jand k =1, ..., .K:

pi* = (ed) (1 — ) (1)

phk = (1_277@%”) n(ed) (1 —m) (2)

Pt = . n(ed) + T (1 - 77(6?)) (3)

K _ J K — K J(om
pit = (—1 - Z[?lﬂ”) MY nef) + <—1 - 212—21 W”) (1 -2 2 n(Kj )> Yoo (4
po = (1 =) (1 - Z Z (ﬁk + @Tn_lf")n(e%) (5)
Lk = (1_2771—1%”) Zn(ef) 4 (1_2771—1%”) (1 = 2 77(;5)) (©)

For convenience, we will use 7% to denote 7(e).

We assume that whether a voter is focused on some issue k or impressionable is

6. We conjecture that the main qualitative results of the model still hold, at the cost of greater
notational complexity, if the assumptions are generalized to allow voters to observe e.g. several but not
all party positions on an issue k.

13



independent of the voter’s ideal point all issues. Furthermore, whether a voter observes
a party’s campaign or position on an issue is also independent of the voter’s ideal point.

k

Therefore, the proportion of all voters who have ideal point 2¥ < 2* on some issue k, and

observe only party j’s position on that issue, is equal to (pfk - pjlk)F k().

2.4 Salience and Revelation Effects of Campaigns

This formal framework implies that campaigns may affect the salience of issues for voters,
which we term the ‘salience effect’ of campaigns, and campaigns may also influence the
probability with which voters observe parties’ positions on issues salient to them, which
we term the ‘revelation’ effect of campaigns. In this section we show how the strength of
these effects can be quantified in our model.

Fraction 7 captures how many voters consider issue k important before election
campaigning even begins. We therefore refer to 7y as the pre-campaign salience of issue
k. Let m, denote the post-campaign salience of issue k. That is, 7 represents the
proportion of k-focused voters and impressionable voters who care about issue k after

voters have observed (or not observed) party positions. Then, 7 is given by:

Te = T + g (7)

Using equation @ above, we can see that an increase in party j’s emphasis on issue k

increases the post-campaign salience of the issue, since:

0Tk, _ (3pék _ 1 _fo:l Tn 1— l n’(e’?) =0
oek ok K K o

This effect arises because, if party j campaigns more on an issue k, this increases the

proportion of impressionable voters who observe its campaign and come to care about

this issue, and therefore decreases the proportion who come to care about other issues

14



(since all voters ultimately care about only one issue). Since campaigns only affect the
issues that impressionable voters care about, it is natural that % is larger when the
fraction of impressionable voters, 1 — Zle T, is higher.

However, in addition to affecting the salience of issues, party campaigns also affect
the fraction of voters that observe party positions, as discussed in the previous section.

Using the definitions of the previous section, the probability that a randomly chosen voter

i observes (at least) party j’s position on issue k is given by:

Prob(i observes j’s position on k) = pf’k + p]Ifk + pi’k + pi{k.

Using equations — and combining with (2.4, we find that this depends on e;? ac-

cording to:

O, Fk Ik Fk Ik — L=\ /& 0T
Ger e st o) = (L) (e R () - g )
revelation effect salience effect

The first term on the right hand side is the revelation effect of campaigns — campaigns
on issue k directly increase the proportion of voters who observe party positions on this
issue, aside from any effects on issue salience. The revelation effect is stronger when the
prior salience of the issue, 7, is higher, since more voters are likely to witness a campaign
on a more salient issue. The revelation effect diminishes as =y approaches 1, since, with
vo close to 1, all voters will observe party positions on an issue they care about, regardless
of whether they witness a campaign.

The second term on the right hand side is the salience effect of campaigns. As a
party campaigns more on an issue, the salience increases. This directly increases the
proportion of voters who observe party positions on the issue, since fraction v, of voters

observe party positions on the issue they care about, regardless of whether they witness
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a campaign.

2.5 Vote Choice

Voters gain utility from voting for parties whose positions are close to their ideal points.
As noted above, each voter observes parties’ positions on at most one issue. We assume
that a voter who observes parties’ positions on no issue has no basis for judging which
party is closer to the voter’s ideal point, and so votes for each party with probability %
A voter who observes one or more party positions on an issue k makes their vote choice
based on this issue alone, since they cannot judge which party is closer to their ideal
point on any other issue, and in any case they do not care as much about any other issue,
as explained in Section [2.4]

Suppose that a voter i observes one or more party positions on issue k (only). Then
voter i’s utility from voting for party j is given by U(|z} — 0%|) where U : Ry — R is a
strictly decreasing function.

If a voter observes all parties’ positions on an issue k, then the voter votes for the party
whose position gives the voter the highest utility. Let wf € [0, 1] denote the proportion
of the voters who observe all parties’ positions on issue k, who choose to vote for party

J. Then, wf is given by:

o = [ et - ) = max U~ 001 k) ot

J
0

—o0
= [ 2ok - 081 < masxlal — 05} st 9
m#j

7
a0

where 1{-} denotes the indicator function[]

7. Since we assume that the cdf F is continuous, we can define wjk without considering the vote choice
of voters whose ideal points are equidistant between two parties, since the measure of these voters is
Z€ro.
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It remains to determine the behavior of voters who observe only one party’s position
on an issue. Our baseline assumption is that voters are ambiguity averse in the sense of
(Gilboa and Schmeidler |1989) and cannot know parties’ positions for certain unless they
observe them in the campaign. As such, we assume that each voter chooses to support
the party that maximizes her utility in the worst case scenario that is consistent with
what she has observed. In particular, if a voter does not observe a party’s position on the
issue she cares about, then the voter ‘fears the worst’: that the party could be extremely
distant from the voter in policy terms. Therefore, if a voter observes party j’s position
on an issue k, which she cares about, but not other parties’ positions, then the voter will
vote for party j, since party j’s observed position is closer to her than some extremely
distant position which she fears another party could hold. That is, a voter always chooses
to vote for ‘the devil they know’ rather than for a party whose position is unknown on
the issue that the voter considers important [

In Appendix [C| we also present results for the model with two parties when the as-
sumption that voters are ambiguity averse is replaced with the alternative assumption
that voters are expected utility maximizers. That is, they vote for the party that maxi-
mizes their expected utility, based on their posterior beliefs about party’s positions, which
are assumed to be Bayesian rational. The case of ambiguity averse voters is considerably
more tractable than the case where voters are expected utility maximising. As such, we
are only able to obtain numerical solutions in the latter case. Nevertheless, our numerical
results presented in Appendix [C] indicate that equilibrium party emphasis decisions are
identical across the two cases for the parameter values we consider, except when party
positions are relatively extreme.

Recall that a strategy s; is a function mapping the parties’ positions to j’s emphasis

8. Our ambiguity aversion assumption can be formalized by assuming voters hold a set of all possible
priors over party positions in © and behave in a maximin manner consistent with (Gilboa and Schmeidler
1989). If a voter does not observe a party’s position, they will therefore act according to the worst possible
prior, which puts probability 1 on the party holding one of the most extreme positions in the set ©. For
the sake of brevity, we omit this formalization here.
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on each issue. Let V;(f, s) denote the total vote share of party j € {1,2, ..., J}, given that
parties hold positions given by # and given the parties’ strategies s. Focusing here on the

case of ambiguity averse voters, our assumptions above imply that V;(6, s) is given by:
p K
Vi(0,s) = 5+ 5 o005 + o+ ol (10)
At

where py, pi’k, pﬁk, pf’k and pJI-’k are given by equations — and wf is given by

equation @, and where each party’s issue emphases ef are understood to depend on s

and 6.

Valence Issues While we have set up the model to focus on positional issues,
extending it to consider valence issues is straightforward. Suppose that issue k is the
valence issue of leader competence. Then we may assume that each party j’s leader
competence is given by 0;.“ e [0,0], and furthermore that all voters i have the ideal point
x¥ = 0 on issue k. That is, all voters agree that a higher level of leader competence is
desirable for a party. Then, @/Jf = 1 for the party 7 with the highest leader competence,

and the model otherwise goes through unchanged.

2.6 Equilibrium Party Strategies

Focusing on the case of ambiguity averse voters, we define an equilibrium in this model
as a strategy profile s € S such that each party’s strategy maximizes its vote share
for each 6, given the strategies of the other parties. That is, s € S constitutes an
equilibrium if for each 6 € ©, and for each j € {1,..., J}, there is no §; € S; satisfying

V(0,5s1,..., 85, .s85) > V(0,51, ..., 5, ...,SJ)H

9. Given the vote share function and policy position of each party, this corresponds to a subgame
perfect Nash equilibrium in pure strategies between the parties — each party maximizes its vote share
given the other parties’ strategies for each 6 chosen by nature. At the same time, the behavior of voters
cannot be viewed as part of a subgame perfect Nash equilibrium, since voters are ambiguity averse and
so are not acting to maximize expected utility.
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We solve for party j’s equilibrium strategy by fixing 6 and solving for party j’s vote
maximising emphasis choices {e}, s ejK } given 0 and given {el ..., eX}, ;. To build in-
tuition, we first heuristically derive an interior solution to party j’s optimization problem,
i.e. a solution in which each €¥ € (0,1).

The first order condition for party j’s choice of e;? is:

where )\; > 0 is the Lagrange multiplier on the constraint 25:1 ef < L.

Substituting equations - into equation , and simplifying, we obtain that

K
V; = terms that don’t depend on j’s strategy + 2 qfn(e?), (11)
k=1

Vi _ o 1( 0k
and so 2k =1 (e.)q;, where

¢ =d.+d,, (12)

k- (m . #) -0 (1-3) - - -w)].

VK = Ky
4= <—1 ZIQZI Wn) < - —Zn; Vi ) : (14)

0(e)d; = A (15)

¥) > 0 for e} € (0,1), it follows that the first order condition can only be

Since 7' (€}

satisfied in the interior if qjk-’r + q;fs > 0 for each k. Then A\; > 0 and so complementary

K
en

slackness implies >, e’

= 1. Adding up the first order conditions across different issues
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m implies that A\; must satisfy:

ot <ﬁ> =1-e¢h, (16)

m#k:q7" >0 q;,”
where 1'~!(-) denotes the inverse of 7/(-). Given this characterization of \;, the optimal
choice of e is uniquely pinned down by the first order condition, since 7”(-) < 0. The left
hand side of the first order condition is the marginal benefit to the party of emphasizing
issue k. A; is the marginal opportunity cost of emphasizing & — emphasizing £ means the
party has less time to devote to other issues. Implicitly differentiating equation (|16 with
respect to e? reveals that ); is an increasing function of e?.

The marginal benefit of emphasizing issue k is proportional to q;»fT + qﬁs. These
terms correspond to the revelation and salience effects of campaigns discussed on page
. The term Qf,ﬂ?/ (e;?) is the revelation incentive to emphasize issue k. This incentive
is the key novel incentive in our model relative to much of the prior literature. The
revelation incentive to emphasize an issue arises because emphasizing an issue increases
the proportion of voters for whom the party’s position is revealed. Since voters are
ambiguity averse, they are more likely to vote for a party if they know its position, so
emphasizing an issue tend to increase a party’s vote share all else equal. When v = 7,
this term is proportional to the revelation effect discussed on page . When v, > 7, qu
has the additional term —(v; —70)(1 — wf), which arises because j emphasizing an issue
increases the likelihood of voters observing other parties’ positions on the issue, which
acts to reduce j’s vote share. Our parameter restrictions on 7y and 7, on page [12] imply
that qﬁr > ( for all ¢f € [0,1]. That is, regardless of a party’s position on an issue, it
has a positive revelation incentive to emphasize the issue. This is because it is always
the case that some voters will support a party if they see its position, and no voters will
support a party if they do not see its position, so parties always have some incentive to

reveal their position to as many voters as possible.
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Figure 1: Optimal choice of e}

MB(= RI + SI)

Salience Incentive

The term qﬁsn’ (e?) is the salience incentive to emphasize issue k: emphasizing issue k
increases the salience of that issue and decreases the salience of other issues. This term is
proportional to the salience effect on page It has the same sign as Q/Jf — M, which
represents whether or not party j has a comparative advantage on issue k — i.e. whether
it is relatively more popular on issue k. The salience incentive is positive (negative) if
party j has a comparative advantage (disadvantage) on issue k, since party j’s vote share
is higher when the issues it is advantaged on become more salient. The salience incentive
is also stronger, relative to the revelation incentive, when a higher fraction of voters are
impressionable.

The optimal choice of the party is shown graphically in Figure[l] The M B curve shows
the marginal benefit of emphasizing the issue, and the M C curve shows the marginal cost.
The marginal benefit is composed of the revelation and salience incentives. The RI curve
shows the revelation incentive. Optimal ef is the intersection of the M B and M C' curves.

Figure 2| repeats the same diagram for the case where the salience incentive is negative.

Note that the definitions of qu and qjl?’S imply that these do not depend on other
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Figure 2: Choice of e;‘? when salience incentive is negative

RI

Negative
Salience Incentive

parties’ decisions. Then, party j’s first order condition has a unique solution regardless
of other parties’ decisions, and so each party j has a unique dominant strategy. It follows
that there exists a unique equilibrium in the model. The following proposition, proven in
the appendix, makes this argument formal and shows that a corner solution ef = 0 arises
if q]’ir + q;-fs < 0, since in that case that marginal benefit from emphasizing the issue is

negative.

Proposition 1. There exists a unique equilibrium of the model for all parameter values.

k
J

0if ¢f,+q, <0. If qf, + g5, > 0 then e} is the unique solution to (15) and the

In the equilibrium, party j’s emphasis € on issue k, for given 8 € ©, satisfies e? =

characterization of \; > 0 in .

2.7 Properties of the Equilibrium

Using Proposition [I} we now show that that the model has a number of novel implica-

tions for party emphasis strategies, which differ from the results of much of the formal
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literature.[:G] First, we establish conditions under which the revelation incentive is suffi-
ciently strong for all parties to emphasize all issues in equilibrium. Conversely, we show
that when the revelation incentive is sufficiently weak, all parties will ‘talk past each
other’ and exclusively emphasize different issues, in accordance with much of the previ-
ous formal literature. Next, we derive comparative statics for how the model equilibrium
depends upon the values of the parameters. We show that all parties tend to emphasize
an issue k more if the number of k-focused voters increases and the number of voters
focused on the other issue decreases — in other words, if the initial relative salience of
issue k is higher. Equally, we show a party tends to emphasize an issue relatively more
when its position on the issue is relatively more popular. Finally, we show that, if the
fraction of issue-k-focused voters is sufficiently close to one, for some k, then all parties
may choose to primarily emphasize issue k in their campaigns regardless of how popular
their positions are on the issue. Together, these properties of the model equilibrium can
account for the findings on party strategy discussed on page [I} while parties do tend to
campaign disproportionately on issues that favor them, they may often find themselves
campaigning on the same issues, particularly when these issues are highly salient.

We now derive these formal properties of the equilibrium in turn. First, we to derive
conditions under which the revelation incentive is sufficiently strong for all parties to
emphasize all issues in equilibrium. From Proposition (1| it is immediate that this will be
the case if and only if qfﬂ, + qﬁs >0forall k=1,...,K and 5 = 1,...,J. Furthermore,
since ¢f > 0 always, a sufficient condition for this is that |¢},| < ¢,, that is, that the
revelation incentive dominates the salience incentive. On the other hand, if |q§“73] > qf’r
for all £ and j, then the salience incentive dominates, and parties will only place positive
emphasis on issues on which they have a comparative advantage, since qﬁs + ¢ < 0 for

other issues.

10. That is, differ from the results of, for instance, Ascencio2014; Austen-Smith (1993), Simon (2002),
Amoros and Puy (2013), Aragonés, Castanheira, and Giani (2015)), Egorov (2015), and Dragu and Fan
(2016).
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Manipulation of equations — for qf’r and qﬁs reveals that these two cases apply

under the following conditions:

Proposition 2. If (1 — ) (%) > 7, then ef >0 forallk=1,.,.K andj=1,....J in

equilibrium. Conversely, if,

1

Yo > (17)

wk 2715:1 ’l’]"

1=k 7, . .
1+ (ﬁ) (—Z}L{—lﬂ )mmk min; | 7

then ef > 0 in equilibrium if and only if V7 > =5+

Proposition [2] establishes that, provided vy and v, are sufficiently small, all parties
will choose to emphasize all issues to some degree in equilibrium. This is true even if,
for instance, Party 1’s position on issue 1 is more popular than Party 2’s and Party 2’s
position on issue 2 is more popular than Party 1’s. This contrasts with the results of most
models in the literature, which do not predict that all parties emphasize all issues when
they are advantaged on different issues. The reason that all parties emphasize all issues
in our model when 7y and ~; are sufficiently low is that low values of 7y and ~; imply
that a party’s campaign is very informative about its own position and not so informative
about its opponents’ positions. This implies a strong revelation incentive as emphasizing
an issue increases a party’s vote share a lot by revealing the party’s position to voters.
Since the revelation incentive for a party to emphasize an issue is positive regardless of
the party’s position on the issue, this provides an incentive for all parties to emphasize all
issues. Furthermore, since the 7 function is strictly concave and 7’(1) = 0, emphasizing
an issue beyond a certain point hardly increases the fraction of voters that observe a
party’s position on an issue, and so the marginal gain to a party from emphasizing an
issue a very large amount is relatively smaller. The consequence of this is that, for low
Yo and 71, the powerful revelation incentive ensures that parties will tend to prefer to

emphasize all issues to some degree, rather than just exclusively emphasizing one issue.
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On the other hand, Proposition [2] also shows that, when g is sufficiently high, party
7 chooses e;? = 1 if and only if @Df > M Intuitively, if v is high, the revelation
incentive is weak because voters generally know parties’ positions on issues regardless of
whether or not they witness campaigns. In that case, the salience incentive is dominant.
Similar to results of the prior literature, the salience incentive encourages parties to focus
on the issues on which they are advantaged and to ignore other issues. In that case,
parties will tend to ‘talk past each other’ — they talk about different issues, as each party
focuses on the issues on which it is relatively more popular.

We now show how parties emphasis strategies change in the model when the model
parameter values and party positions change. Based on the representation of the choice
of ef in Figure , it follows that ej? will increase if the MB curve rises (which occurs if
q;fs + qﬁr rises) or if the MC curve falls, i.e. A; falls. Applying the implicit function
theorem to reveals that \; falls if qff’m + qf’m falls for some other issue m # k. As
such, the comparative static results for the choice of e? can be straightforwardly derived

by differenciating qu and qﬁs with respect to the parameters. They are as follows:

Proposition 3. Let e}"({T,}1_,, {¢?}j§7n=1,70,71) denote the equilibrium emphasis €5

for some ke {1,...., K} and j € {1,..,J} for given values of {T,}%_,, {w?}j’:linzl,’yo, and

v1. Suppose that ef > 0 and let m # k denote some other issue in {1,..., K}. Then, e;?

satisfies the following comparative statics:

The three comparative statics contained in Proposition |3|are intuitive. The first result

arises because, when 1/1;? is higher, party j’s position on issue k is relatively more
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popular. This encourages party j to increase its emphasis on issue k for two reasons:
first, in order to reveal its more popular position to voters, and second, to increase the
proportion of impressionable voters who care about issue k. The second result states
that when a party’s position on some issue m # k is more popular, emphasis on k
decreases, since it becomes relatively more valuable to emphasize m. Finally, (20]) states
that when the pre-campaign salience of issue k is higher and the pre-campaign salience
of some other issue m is correspondingly lower —parties emphasize issue k£ more. This is
because when voters primarily care about issue k, parties can gain more votes by revealing
their positions on issue k£ than on the other issue. Consequently, parties increase their
emphasis on issue k.

Finally, we show that if the initial salience of an issue k is sufficiently high, then the
revelation incentive to emphasize this issue is large. In that case, all parties will choose
to primarily campaign on this issue regardless of the positions they hold on the issue.
Thus, the equilibrium may involve all parties talking mainly about the same issue if it is

highly salient, even if some parties have very unpopular positions on the issue.

Proposition 4. Fiz v, 7. For any z € (0,1), there exists a 7*(y0,71) € (0,1) such that,
for any k€ {1,...., K}, if T > 7 (70,71) then in equilibrium all parties j € {1, ..., J} will

choose e? > z for all 6 € O.
Propositions [2H4] demonstrate some of the qualitative properties of the equilibrium.

Appendix [C] provides additional numerical results for the case when voters maximize

expected utility, instead of being ambiguity averse.
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3 Campaigns with Imprecise Messaging

Thus far, we have assumed that voters are ambiguity averse and so less likely to support
a party if they do not know its position on the issue most important to them[] If this
accurately characterizes voter behavior, one might also expect parties, when emphasizing
an issue, to be extremely precise in their campaign messages, communicating very specific
policy proposals in order to minimize voter uncertainty about their positions. However,
this is clearly at odds with many real-world campaigns as well as much research on party
position-taking, as parties are known to frequently use imprecise language or to tailor
their messaging to different audiences — even on issues central to their campaigns. Indeed,
many studies have demonstrated that this approach may even be electorally beneficial
for parties (Tomz and Houweling [2009; Rovny 2012; Somer-Topcu 2015)F_7I

To consider such issues, we extend our model to incorporate the possibility that parties
may be able to send more or less precise messages in their campaigns. We examine
whether and when they might choose to send imprecise messages, and how this possibility
affects their emphasis strategies in a context with ambiguity averse voters and endogenous
issue salience. We find that our key qualitative results for party emphasis strategy from
our baseline model remain unchanged in this imprecise campaigns model. For reasons of
space, we only sketch the imprecise campaigns model here and outline its implications.
The full details of the imprecise campaigns model and results are given in Appendix [B]

In the imprecise campaigns model, we allow parties to have two dimensions of choice
on each issue: party j can choose its emphasis on each issue, given by {ef}ﬁil, and can
also choose the precision of its messaging on each issue, which we denote by {Pf}kK:l,
where Pf € [0,1] for each j and k. If Pf = 1, the party communicates a very precise

o . . . k _ . . . o, .
position on issue k, whereas if P} = 0, the party is maximally vague about its position

11. In Appendix [C| we instead assume that voters maximize expected utility and are risk averse.

12. Much of this literature refers to this phenomenon as parties taking ‘ambiguous positions’. We
instead use the term “imprecise messaging” to refer to this behavior, to avoid confusion with the theo-
retically distinct concept of ambiguity aversion, which is assumed throughout in the model.
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on issue k. Precision and emphasis are distinct choices — a high value of eﬁ? could coincide
with a high or low value of Pf. For instance, a party may campaign very actively on
an issue while remaining very vague about its position on that issue (high e;?? low ij)
Likewise, it is possible for a party to make almost no reference to an issue on its campaign,
despite stating a precise position on the issue in its manifesto (low e?, high PJ’“)

In the imprecise campaigns model, we assume that the choice of Pf involves a trade-
off. First, if parties’ campaign messages are less precise, this increases the likelihood that
voters will remain completely uncertain about the party’s position on the issue impor-
tant to them, which is electorally costly as voters are ambiguity averse. As such, there
is also a revelation incentive for parties to communicate precise positions on issues that
they campaign on: imprecise messages are less likely to reveal a party’s issue position to
voters. However, as is well-documented, there are also electoral benefits associated with
imprecision: by communicating imprecisely, parties can mislead voters about their true
position; they are also able to communicate slightly different positions to different vot-
ers. Consistent with empirical evidence that voters often optimistically perceive ‘broadly
appealing’ parties as ideologically proximate to themselves (Tomz and Houweling 2009;
Somer-Topcu 2015)), we suggest that sending imprecise messages may allow parties to at-
tract and retain ideologically distinct voters who misperceive the party’s policy stances.
This enables the party to appeal to voters who would be repelled if they were made aware
of the party’s true position. We call this the ‘projection incentive’: by sending imprecise
campaign messages, a party can project different positions to voters from the position it
actually holds.

In Appendix [B], we show that the trade-off between the revelation incentive and pro-
jection incentive leads parties to choose Pf € (0,1) on any issue on which they choose
ef > 0, provided that the distribution F' of voter preferences has full support. Moreover,

we show that all our results for equilibrium party emphasis strategies from Propositions
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from our baseline model continue to hold in the imprecise campaigns model provided
v and ~; are not too high. As such, the main qualitative results for party emphasis
strategy from our main model are robust to allowing parties to be imprecise in their

messaging.

4 Conclusion

The existing literature has established five general patterns of party emphasis strategy:
parties discuss multiple issues during election campaigns; parties disproportionately em-
phasize issues on which they are ‘advantaged’; parties also discuss issues on which they are
disadvantaged; parties frequently campaign on the same issues as each other, especially
when these issues are salient.

To account for these patterns, we present a formal model which allows for multiple
parties and multiple issues. The assumptions we make about voters’ information structure
(that each voter only sees party positions on at most one issue) produce an extremely
tractable framework in which we can consider multiple competing incentives, and still
analytically solve for parties’ equilibrium behavior.

Our formal model accounts for the empirical patterns above by assuming that parties
face a trade-off between a salience incentive to increase the salience of issues on which they
are advantaged, and a revelation incentive to inform voters of their positions on salient
issues. The consequence of this trade-off is that, while parties do emphasize advantaged
issues more, all else equal, parties also emphasize salient issues relatively more. If an
issue is salient enough, then all parties will campaign on this issue regardless of who is
advantaged on the issue. Our findings are robust to the possibility that parties may be
able to communicate imprecisely about their position on issues where their true position
is unpopular, and contrast with much of the formal theoretic literature, which finds that

parties should never campaign on issues unfavorable to them. The ‘revelation incentive’
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in our model therefore provides an explanation hitherto missing from the formal literature
for why parties often emphasize unfavorable issues, and also why multiple parties often
campaign on the same issues when these issues are particularly salient to voters.

Our model also speaks to the question of how and when elections can force parties
to respond to voters’ priorities in their campaigns, versus when parties are able to shape
the electoral agenda in their favor instead. This paper suggests that conditions that
strengthen the revelation incentive vis-4-vis the salience incentive are key to voters’ abil-
ity to use elections to hold politicians’ accountable on issues important to them. This
primarily rests on whether voter priorities are hard for parties to alter in the space of a

campaign, and the degree to which campaigns can inform voters about parties’ positions.
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A Proofs of Propositions

13 T

For convenience, in the results below, we define 7 as: 7, := T + e

For the proofs, we rely heavily on the following three lemmas, which we state and

prove first.

Lemma 1. For all parameter values, 7y, qfﬂn, qf’;s and qf satisfy:

0 <7 <1, (A1)
- J -1 B 1—
i [1 = 0] 7 >}, = T {1 —M - J%] >0, (A.2)
~ _ k ~ ~ — . . k ZnKzl w?
Tl =Tx)Y0 > |¢55 > Fryo (T — Tp) min min 95 — ===, (A.3)
R R 1—
Tk [—; ’71] > q;-“ > T [1 — Y1 — J’Vo — (1 — ﬁf)q/o] . (A.4)
0

K —

Proof. For (A.1)) note that 7, > 7, > 0 and 71, = ﬁk+<l_Z"T:1W"> < ﬁKJrl—Zf:lﬁn < 1.
For (A.2)), note that 1 > 1/;;? >0and 1>~ > = 0,sothat vy —7 = (71—70)1#;? >0

and substituting the latter inequality to eliminate the (y; — ’yo)wf term in .

For (|A.3]), note first that

1 K T — T
— (1=-N'7, | = 1—-7 N

where the equality above follows from the definition of 7, and the strict inequality follows
since 7, < 1. Substituting (|A.5)) into and using that each @Df € (0,1), we obtain that
Tr(1 — Tx)v0 > |q} | For the rest of (A.3)), note that it is immediate from and the
definition of 7, that:

K n
anl ’d}]

k
T TR

e D1 ¥F

45| = o (F — 7x) 2| = 70(fx — T4) min min




Then, the rest of (A.3)) follows since 7, < 1.
(A.4) follows from the fact that ¢} = ¢%, + ¢}, and so ¢}, +|¢},| = ¢} = ¢}, —|q} | and

then substituting in (A.2]) and (A.3)) and using that (1 —7)v% < Y% +71 and v < 1. O

Lemma 2. qJ’»C and q* for any m # n # k satisfy the following comparative statics as 1Z)f,

oq’ aq’? aq’? oq’r oq
J J J J J —
<0 >0, and o — 0.

_ _ oqk
. J —J
T and T, vary: ot >0, p: v Fme  Ome T

Proof. These comparative statics follow immediately from differentiating equations ,
and and using v; < 79 < 0, Zf;l T, < 1, T € (0,1) and q;f,, > (0 — where the

latter two were shown in Lemma [I] O

Lemma 3. An optimal strategy for party j must involve e;? > 0 if qf > 0 and e? =0

otherwise.

Proof. To show this, note first from equations and and Lemma that qfﬂn >0
and qﬁs > 0 if gbf > M Since this must be true for at least one issue, it follows that
q;“ > () for at least one issue.

Second, since 7 is an increasing function, it follows from equation that V; is
weakly decreasing in e/ if ¢f < 0 and is strictly increasing in e¥ if ¢} > 0.

Then, it follows that, if q}g < 0 then there exists some m # k such that ¢;j* > 0, in
which case V} is decreasing in ef and strictly increasing in e]’. Consequently, if e? > 0

then a party’s vote share can always be increased by reducing e? and increasing e’".

Therefore it follows that the optimal choice of e;‘? must be zero if q;? < 0.

Finally, if ¢j* > 0 it must be that ef > 0. This is because lim,_o7'(z) = o0, and
7' (z) < oo for x > 0. Therefore, if e? = 0 then equation implies that vote share
can be increased by a small increase in eg?, reducing by a small amount, if necessary, the
emphasis on some other issue m for which €7* > 0 to ensure that Y, e < 1 holds. Then,

an optimal strategy must involve e;? > ( in that case. O]



A.1 Proof of Proposition

To show this, we show that, for all parameter values, each party has a unique optimal
strategy given by the conditions of Proposition[I} Then, since these conditions do not di-
rectly involve other parties’ strategies, this implies that each party has a unique dominant
strategy, and so existence and uniqueness of equilibrium follows immediately.

First we show that each party j has an optimal strategy. To show this, note that
the vote share function is continuous and the choice set {e?}{( e [0,1]¥ is compact, so
existence of an optimal strategy follows from the Weierstrass theorem.

It remains to show that each party’s optimal strategy is unique and satisfies the
conditions of Proposition [, Note that Lemma [3 implies that this optimal strategy must
involve e > 0 when ¢} > 0 and e} = 0 otherwise.

This implies that we can simplify Party j’s optimization problem. Define the set
7= {k‘ e{l,...K}: qf > 0}. Then, Party j’s problem is equivalent to choosing e? > ()
for all k € Z to maximize V; subject to the constraints that >, - eg‘? < 1, and that €' = 0
for all m ¢ 7.

Since Vj is continuously differentiable with respect to each e? € I given e? > 0, and
since the constraints are all linear, it follows that a necessary solution to this optimization
problem must satisfy the Kuhn-Tucker conditions. Furthermore, equation implies
that Vj} is strictly concave in {e;‘?}kez and so there will be at most one solution Kuhn-
Tucker conditions, which is also sufficient for an optimum. Finally, since we showed
above that a solution to the optimization problem exists, it follows that there must be
exactly one solution to the Kuhn-Tucker conditions, and this uniquely characterizes the
optimal strategy.

To find the Kuhn-Tucker conditions, form the Lagrangian £ = V; + A;(1 — X, e¥).
Taking the first order conditions and rearranging gives equations and . Since

qfn’(eé?) > 0, implies A; > 0.



A.2 Proof of Proposition

T =],

First, note that Lemma (1| implies that, for each j and k, qf > Ty [1 e

1}70 — Y > 0.

since Ty > 0. Then, since 7, > 0, it follows that q;-“ >0 forall kif 1 —~ —
Rearranging this, it follows that, if (1 — fyo)% > 71, then q;-“ > 0 for all k£ and j, in which
case Proposition [1|implies that ef > ( for all £ and j.

It remains to show that parties only emphasize issues k for which w;? > M if

holds. For this, first we note that, if holds, then ¢, — [¢¥,| < 0 for all j and k. To
show this, subtract (A.3)) from (A.2) to obtain

then qﬁs < 0 according to (|14)) and so qf = qﬁr — |qjks|

J-1 o Zne ¥
J K

45, —lay sl < 7k [1 =]

— <7~Tk")/0 (e — k) mkin min
j

Rearranging this, we obtain that equation implies that (qf,r — \qﬁs| < O).

S Y

Now, note that, if T/Jf < = 5

Then, since implies that qﬁr - \q}fs| < 0, it follows that, in that case, q;? < 0 for all &

K n
for which wf < Z”:lef Proposition [1| then shows that parties put no emphasis on these

issues in equilibrium.

A.3 Proof of Proposition

We claim, and will show below, that the )\g? that solves , given ef > (), is increasing
in eg? and also increasing in each gj", for m # k.

Suppose that this claim holds. Next, we show that a change in parameters or party
positions that leads to a small (possibly zero) increase in ¢ and a small (possibly zero)

decrease in each ¢j* for m # k leads to a small (possibly zero) increase in the optimal

k

choice of e;?. To show this, note that it must hold if ef = 0, since €; cannot decrease in that

k k o v kol k _
case. If ef > 0 (and therefore ¢j > 0) then the first order condition is ¢jn'(e]) — A; = 0,

k
J

k

and the left hand side of this is decreasing in €7, since (-) < 0 and ); is increasing in e7.



Then, a small increase in qé? and a small decrease in ¢j" for each m # k leads, for given
e, to a decrease in \; and an increase ¢¥n/(e}) — A;. Then, for the first order condition
to continue to hold, ef must increase.

Then, the results of the proposition all follow directly from Lemma [2] For instance,

ok Og™
Lemmashows that ;:i—fk > 0 and aqqﬁ_J’v < 0 for m # k. Then, a small increase in 7,/1;“ leads
j J

to a small increase in q;? and a small decrease in gj" for m # k. By the argument above,

k
7

It remains to prove the claim above that the \; that solves , given e;? > 0, is

this increases e

increasing in e? and also increasing in each ¢j*, for m # k. Note that since 7’ (+) is strictly
decreasing, it follows that n'~!(-) is strictly decreasing. Furthermore, n'~!(z) > 0 for
x = 0, since ' = 0. Implicitly differentiating and rearranging then reveals that A;
is increasing in e? and increasing in ¢;* if ¢f" > 0 and m # k. Finally, suppose that
qj" = 0. Then, a small increase in ¢j* can only increase the left hand side of , since

n'~1(x) = 0. Since 7! is decreasing, such an increase in qj" then necessitates an increase

in \; for to continue to hold.

A.4 Proof of Proposition

The proof is constructive. We choose z, 7 and v, and find the corresponding 7* (70, 71).

Suppose, first, that, for each m # k, ¢* = aq;? > 0, where @ =

() > 0, where
the inequality follows from the fact that #'(z) > 0 for all z € (0, 1).
We show that, in this case, the optimal strategy would set e? = z. To show this, note

that implies that (K — 1)n/~! <’\—J,€> =1- e;?. Rearranging this and substituting in

ag;

to (L15) we obtain qfn’ (ek) = &qfn’ (;—_;) . Comparing this with the expression above,
we see that the solution is ef = 0.
Now, during the proof of Proposition , it was shown that a decrease in ¢}", for m # k,

all else equal, increases the optimal choice eé?. Then, it follows that if, for all m # k,



qj" < aq;?, then e;? > 2.

Then, to complete the proof, we show that for any a > 0, there exists 7* (y0,71) € (0, 1)

maxm7é;C q;"

such that, if 7, = 7*(70,71), then qj > 0 and < a.
Now, (A.1) and (A.4) imply that ¢} > 0 as long as:
1=
1 — M > 0, (A.6)

I—m— 1= Vo

where we use that our assumptions on 7y, y; imply that 1 —~; — 1;]—0 > 0.

Furthermore, ({A.4]) implies that

MaX £k ;" - (1—7%) [1 — ﬂ +m]
qy Yoie [1 =7 — — (1 —%)%0]
which rearranges to:
MaX, 2k G5 - (1—7%) (1-=7%)F +7%+m 1 (A7)
a T (1 =7 =52 1— =T
J

Now, we set T so that the following conditions hold:

1-7 1

- <—7Tk>1%>_,

-y — =5 2

(1—ﬁk) (1—70)—+’70+’V1 _a
" Yo(1 =y — 52 2

Then, (A.6) and (A.7) imply that, as long as these two conditions hold, we have that

maxm#C q

q] > 0 and < «, as desired.

J

Rearranging the two conditions, and using that 7, > 7, by definition, we obtain that



the two conditions hold if:

Yo Al

1—vy1—
1 + a70 - 7
2\ (=) I +v0+m

1 1-— 1
ﬁk>max{1—2—<1—vl— J%); — )}W*(%’%)E(O,l).

B Campaigns with Imprecise Messages

As before, we assume that party positions are exogenous and given by § € © = (0, 0)’¥,
and that these positions represent the policies that parties would implement if elected.
However, we now allow for the possibility that parties can send imprecise campaign
messages in order to mislead voters about their true positions. Each party j now gets
to make a choice of {e}};_; and also a choice of {P}'}_,. For each k, parties are free to
choose any P} € [0, 1].

Voter ideal points are given according to the distribution F', as in the baseline model.
For the model with imprecise campaign messages, we also assume that f(z) > 0 for all
re(0,0)K.

In this extension, the assumptions about voter information differ from the baseline
model in two ways. First, we assume that, even if a voter witnesses a party’s campaign,
she may not comprehend it if the party’s messages are too imprecise. Specifically, if a
voter witnesses a campaign on an issue, she comprehends the party’s campaign messages
with probability C'(PF), where C' : [0,1] — [C,C] < (0,1) is a twice continuously
differentiable function satisfying C’(1) = 0, C'(PF) > 0 and C"(P}) < O for all PF € [0,1).
If a voter does not comprehend a campaign, it is as if she did not witness the campaign
in which case, as before, we assume that the voter observes a position for all parties
with probability vy and a position for no party with probability 1 — vy. If a voter does

comprehend a campaign, then, also as before, she observes a position for that party with

13. Parties do not face a budget constraint when choosing {Pf }K . (that is, there is no constraint

along the lines of )}, Pf = 1), as it is assumed that precise messages are no more costly in resources or
time to send than imprecise messages.



probability 1 and a position for the other parties with probability ~;.

The second way the assumptions about voter information differ from the baseline
model is that, even if a voter observes a position for a party, she might unknowingly
observe the wrong position for that party. In particular, we assume that if a voter
witnesses and comprehends party j’s campaign, then, as mentioned above, she observes
a position for party j with probability 1. However, we now assume that the position
she observes is party j’s true position on issue k with probability 1 — M(Pf), and a
misleading ‘projected’ position given by Q(6%, 2%) with probability M(Py), where z} is
the voter’s position, and 2 and M are functions which we now define — {2 determines the
(misleading) projected position that a voter might see, and M determines the probability
that the voter might see a projected position.

We assume that M : [0,1] — [M, M] < (0,1) is a twice continuously differentiable
function satisfying M’(0) = 0, and M'(Pf) < 0, M"(Pf) < 0, for P} e (0,1]. This
captures the idea that, the more imprecise the party’s campaign messages, the more
likely voters are to see a projected position rather than the party’s true position. Voters
do not know whether they have observed the party’s true position or a projected position.

We assume that Q : (0,0)> — (0,0) is a continuously differentiable function that
satisfies the following properties for each x € (6,0): Q(z,z) = z; lim, .,y Qy,r) = ;

lim, 7 Q(y,z) = 0, a—ayQ(y,x) > 0, and Z£Q(y,z) € (0,1). It is straightforward to show

k
j

that these assumptions imply that Q(@f, x¥) will always be between 9;? and x? Thus, a
party is able to project a position somewhere in between its true position and the voter’s
position.

If a voter does not witness or does not comprehend party j’s campaign (either because
she witnessed and comprehended a different party’s campaign or she witnessed or com-
prehended no campaign), but the voter does observe a position for party j, we assume

that, with probability 1 — M, the position she observes is party j’s true position, and,



with probability, M the position she observes is the projected position Q(G;‘?, :cf)

In the case of the imprecise messages model, we restrict attention to the case where
(1 =) (%) > 7, and v,C' < C. Almost all results hold without these conditions, but
they simplify the proofs.

Apart from these differences, all other assumptions are unchanged from the baseline
model. That is, voters are ambiguity averse, and parties choose their levels of issue

emphasis and message precision in order to maximize their vote share.

B.1 Vote Choice

Voter decisions in this imprecise messages model are the same as in the baseline model,
except that voters may see parties’ projected positions rather than their true positions.
A voter who sees a position éf by a party 7 will consider the possibility that this is the
party’s projected rather than true position, and will therefore consider what the party j’s
true position must be, if j’s projected position is éf Therefore, define Q(éf, z¥) as the
true position on issue k that party j must have if the projected position seen by voter i
is éf That is, if, for some (Oﬁ,xf), Q(Qf,xf) = éf, then Q(éf, zk) = 0;“. Our assumptions
on the function € in the previous section imply that  : (6,6)% — (6,0) is a continuously
differentiable function, and that |Q(y, z) — z| > |y — x| :

If a voter 7 sees the party position éf, then the voter does not know if the true position
is é;“ or Q(éf, x¥). Since voters are ambiguity averse and |Q(éf, k) — ¥ > ]éf — a¥|, the
voter who sees éf will always act on the assumption that the Party’s true position is

Q(@;C ,z¥), since this is the worst case scenario. Therefore a voter i who see positions for

all parties on issue k will vote for the party j for which \Q(éf, z¥) — a¥] is smallest.

14. To show this, choose any z € (§,6) and let h(#) denote (6, z). Our assumptions on 2 immediately
imply that h : (0,0) — (8, 0) is continuously differentiable and strictly monotone and therefore invertible.
The inverse h~1(6) is, by definition the same as Q(6, z), so Q(0, ) must be, for each z, real valued and
continuously differentiable in . The argument that Q is continuously differentiable in x is similar. That
1Q(y, z) — x| > |y — x| follows from the fact that Q(y, z) always lies between y and .



As before, if a voter sees no position for a party on the issue she cares about, then
she considers the worst case scenario that the party’s distance from her is supy.g |6 — 2%].
Since this is always greater than Q(Gé‘?, z¥), for any 9;1“, it follows that if a voter sees a
(possibly projected) position for only one party, then she always votes for that party.

Finally, as in the baseline model, when voters see no party’s position on an issue, they
vote for each party with probability %1 It follows from this discussion that the vote share

of party j is given by the following expression:

K
Po
V= D [+ ot 7 4
k=1

J
+ Z <(PZ€PW + PZI,PmW?,Pm + (PTNPm + pZI,NPm)wf,NPm>]' (B.1)
m=1

Here, pg is the proportion of voters that see no positions on any issue, pf’k and pﬁ’k
are the proportions of k-focused and impressionable voters respectively who only see a
position for party j on issue k. pif and pf] are the proportions of voters who are,
respectively, k-focused and impressionable and who witness no parties’ campaigns, but
observe a (possibly projected) position for each party — it is a projected position for a
party with probability M). 1/1?’ is now defined as the proportion of such voters, who
witness no campaigns but see (possibly projected) party positions, who vote for party j.
pi’ijm and plz’fpm are the proportions of voters who are, k-focused and impressionable and
who witness party m’s campaign, and observe a projected position for party m and a
(possibly projected) position for each other party. @ZJ;'C, p,, is the proportion of such voters
who vote for party j. Finally, Pl;{,ljv p, and pZ{N p,, are the proportions of voters who are,
k-focused and impressionable and who witness party m’s campaign, and observe the true
position of party m and a (possibly projected) position for each other party. @/Jf NP, 1S
the proportion of such voters who vote for party j.

Our assumptions imply that the formulae for the p terms in the vote share function

10



are as follows:

K J
KE kI KE kI kF kI kF kI
po=1- Z [PA,O T Papot Z (Pj +p; +pap; t Pap T Panp T pA,NPj)]
j=1

k=1
(B.2)
P =T C(PF)(1 — m) (B.3)
4 FC(PF)(1 -
() e
k=1
Pip, = Teny C(PH)mM(PF) (B.5)
K KO(PF)y M(PF
Aie, = (1— Zﬂ) ) (B.6)
k=1
iy, =T C(Py)m(1 — M(Pf)) (B.7)
K k k k
v [ oo\ O = M(P))
PaNP; = (1 I;Wk) K (B.8)
J
= (123 n;c<zzk>> (3.9
j=1
K K J mC pm
3{0:@<1—Zﬁk> (1_22% (J)) (B.10)
K k=1 m=1j=1 K

We now provide a formula for the ¢ terms in the vote share function. To this end, let
B denote the power set of {1,2,...J} and let B € B denote a member of this set. Let wﬁB
denote the vote share of party j if all the parties in B show a projected position, and the

parties not in B do not. Let |B| denote the cardinality of B.

11



Then, our assumptions imply that, for any j,m € {1,...,J} and B € B:

w;ile{jeB}...
xf[{wtaﬂ mig 0, — o {1165 — o] < iy 0% 0) — o} ety 0t
1{j¢B} f: [1{;@(9;?,:1;) — <rﬂ§£|efn—x|}...

1 190065,2) 1 < mig 0% 0) — ol || ety st

b= 1{me MM (1 — Mgk

beB

w;?,NPm = Z 1{m ¢ b}M‘b‘_l(l - MJ_“)‘) jk

be|

ko = Mwipm +(1-M) f,NPm'

B.2 Equilibrium Party Strategies

We now show, in Propositions below, that all results from the baseline model carry
through almost unchanged to the imprecise messages model.

The following two lemmas are useful in the proofs of these propositions:

Lemma 4. For all parameter values, and any j € {1,...,J} and k € {1,..., K}, it holds
that ¢kp > Y np-

Proof. To show this, we claim that, for a set B with j ¢ B, ;o > ;5. Given this,
that ¢ p > ¥ yp then follows from the definitions of ¢}, and ¢} yp. We prove this
claim for the set B = {1,....,5—1,j+1,...J}. The argument for other B is similar. Given
the definition of 9; g, and the continuity and full support of F', the result follows if the

following two conditions hold.
() Vo < (8.8)., (105 — ] < minpy 05 — ) = (1065, 2) — o] < ming |65, —2]).

12



(ii) 3z € (0,0) s.t. \Q(Gf,:c) — | > ming,; 0F, — x| and [0} — x| < ming,.; |65, — .

Condition (i) follows immediately since |Q(9§“,m) — x| > |0} — z|. To show (ii), consider
a party m, such that there is no party r for which 67 is in the convex hull of 9? and 07"
(i.e. there is no r that stands between m and j on issue k). Consider a voter i, such
that «} is the midpoint of 6% and 6% on k. For this voter, it follows that ]Q(G}“, x)—x| >

ming,.; |0F, — x| and 0% — z| < ming,.; |0F, — . O

The next lemma defines qé-“ for the model with imprecise messages. This has an
additional term qu which represents a ‘projection incentive’ for parties to emphasize an
issue to project a false position. However, qf still satisfies similar properties to before, as
shown in the lemma. In the imprecise messages model, the comparative statics of qé-“ with
respect to changes in wf is slightly complicated by the fact that the relevant measure of
the popularity of party j’s position is variously ¢§f P> 1/);? or ¢i NPy depending on whether
voters observe true or projected party positions. Therefore, to study comparative statics,
we assume that wﬁpj = ) + ¥ for some ¥ > 0 (which implies that ¢} = ﬁij + %)

We study the effects on qé-“ of varying wf while holding constant gpf.
Lemma 5. Fiz ¥ and suppose that 1/);?ij = ¥ + ©%. Define g as:

c(P})

J

Q )

¢ = a5, + 4, + 4, (M(P]) = M)] (B.11)

where qﬁr and q}fs are defined as in and , and qﬁp satisfies:

~ k
- TE1P;
q]k,p = Wle(Q/Jf,Pj - ¢§NPJ») 1 ./\/]l

with 7, defined as before. Then e?, T, q;?, qf’s and qfﬂ, satisfy the properties in Lemmas
. og* )
and qf >0, qﬁp >0 forall j and k.. If % =0 the qf also satisfies and .
J

Proof. That 7, q;-“,r and qﬁs continue to satisfy the properties of Lemma [1|is immediate,

13



because these are defined as before so the argument in the proof of Lemmall] goes through
unchanged. Using that ¢¥, + |¢},| = ¢f = ¢}, — ¢} | and then substituting in (A.2) and

(A.3) and using that (1 — )y < 7o implies that:

. -9 . —
Tk ll— 7 0]>qir+q§s>wk 11—y — — (1 —=7k) (B.12)

J

Now, Lemma (4} along with the fact that ¢ p € [0,1] and ¥ yp, € [0,1] implies that

1> 1/1;?7 P~ %’, np, > 0. Then, the definition of qj,p above immediately implies that

C(PF)

T = qﬁp > (. Substituting this into , and using that vi > —— =1, we obtain

(A.4). That q;-“ > (. This follows from (A.4]) and the fact that, in the imprecise messaging

1—

model, we assume that 1 —y; — =2 — 5 > 0.

It remains to show that the newly defined q;? still satisfies Lemma |2, The argument

of that lemma implies that those comparative static results hold for q}fr + qj’fs, since this

. oq¥ . . . .
was qf . Since =5 = 0, it remains only to show that qu satisfies the same comparative
j ).

statics, in which case they hold for qJ’? = qu + q]'ir + qﬁp. Using the definition of q;?’p above

Gp _ o 9% _
aw;c - 07 51/’? - 07

qap_O ]

OTtn

and differentiating, holding constant <p§?, i

Wy _ My _ %y _ Gy _?

p Z1.P
Ok aﬁn_a;f_fr

Now, we show that the equilibrium of the model looks similar to the baseline model,

except with the new value of qf.

Proposition 5. There exists a unique equilibrium for all parameter values. The equilib-
rium choices of {ek}] k=1 Solve the first order condition (15) as in the baseline model,
where \; and qj satisfy and(B.11)). Equilibrium choices of {ij}jjkzl satisfy Pf €

(0,1), Yk, 5 and solve the first order conditions:

é‘q§C
_0 B.1
opr Y (B.13)

Proof. Substitute (B.2)-(B.10]) terms into (B.1)) and simplify. We obtain that V; satisfies
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K
V; = terms that don’t depend on j’s strategy + Z qun(ef), (B.14)
k=1

which is almost the same as .

Then, we argue that each party has a unique optimal choice of {e;?}f:l, for given party
positions and given choices of {Pf}szl, and that these choices solve and (16)). For
given choices of {P]k JE |, the values of {qf } are given, for each k The proof for this is
essentially identical to the proofs of Lemma 3| and Proposition [I| - since the vote share
function is almost identical to 7 the argument of Lemma (3| goes through virtually
unchanged and, using this, the proof of Proposition [I|shows that each party has a unique
optimal e;? unique optimal choice of {eé?}szl, for given party positions and given choices
of {PFH1-

Then, to prove the Proposition, it remains to show that, for given party positions,
each party has a unique optimal choice of {ij }jﬁkzl that satisfy Pf € (0,1), Vk,j and
solve (B.13).

To show that the unique optimal choices of {Pf}ﬁik:l solve (B.13), note that ¢} >0
for all j and k, as shown in Lemma . Then, equation and imply that Vj is
continuously differentiable and jointly strictly concave in {ef}f_, and {P] }jﬁkzl Then,
the Kuhn Tucker conditions are sufficient to characterize a unique optimal strategy. The
argument of Proposition 1| implies that there exist {e¥}/ that solve the Kuhn Tucker
conditions, which are given by the solution to and . It is immediate that, for
Pf e (0,1), the Kuhn Tucker first order condition for P is (B.13). Then, it remains
only to show that there exists, for each k and j, a value of PJ’-’c € (0,1) that solves this

condition.

To show this, differentiate (B.11)) with respect to €% and substitute into (B.13). We
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obtain:
C' (P (), + df o + 4 ,(M(P])) = Mo) + C(P[)M'(P})gf, = 0 (B.15)

It remains to show that has a solution PF € (0,1). We show that the left hand side
of is strictly decreasing in Pf, that it is positive at Pf = 0 and that it is negative
at P} = 1. Then, by the intermediate value theorem there exists a solution PF € (0,1).
First we show that the left hand side of is strictly decreasing in Pf. The
derivative of the left hand side with respect to Py is C"(Pf)q} + 2C"(PF)M'(P})q}, +
C’(Pf)M”(Pf)qf’p. This is negative for all Pf € (0,1), since qf > 0, q;lfp >0,C" <0,
,C'"' >0, M >0, and M” < 0. To show that the left hand side of is positive at
Pf =0, note that ¢}, + ¢}, + ¢} ,(M(P})) — My = ¢f > 0, C'(0) > 0, and M'(0) = 0.
To show that the left hand side of is negative at P = 1, note that C'(1) = 0,
C(1) >0, ¢f, > 0and M'(1) < 0. O

We now establish that our qualitative predictions from the baseline model generalize
to the imprecise messages model. As in Lemma [5, when studying comparative statics,

we assume wﬁ P, = w;-“ + 90;‘9 and study the effects of varying w;f’ while holding constant gpf.

Proposition 6. Fix gp? and suppose that wﬁpj = wfﬁ—(pf. Then the results of Propositions

(313 and[]] continue to hold in the imprecise messages model.

Proof. The arguments of the proofs of |3l and 4| go through unchanged, since the first order
condition is the same as before, and q;? still satisfies the properties of Lemma This
follows from Lemma , since is satisfied in equilibrium.

The argument of the proof of [2| goes through unchanged except that, since we now
assume (1 — 7o) (%) > 7, it follows from simple rearrangement, using zﬁ;‘? € [0,1] and
Y1 = 7o, that condition cannot ever be satisfied, so it is unnecessary to show that

parties place zero emphasis on low @Z)f issues in that case. O
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C If Voters Maximize Expected Utility

We now discuss the assumptions of the model with voters that maximize expected utility
(instead of being ambiguity averse). This is completely identical to the baseline model
discussed in the main text with two exceptions. The first exception is that we specify
that nature chooses each party’s position on each issue k at the start of play according
to the cumulative distribution function G, so that, for 6,6 € ©, Prob(8 < ) = G(f).
We assume that G is symmetrical across parties, so that G(0y,6,,...) = G(6,01,...). The
function G is common knowledge across parties and voters.

The second exception is that we assume that voters are expected utility maximising
rather than ambiguity averse. Our assumptions about what issue k-voters and impres-
sionable voters observe are identical to the baseline model. Then, a voter who observes

only party j’s position on issue k votes for party j if and only if:

Uk =6) = | maxU(lat - 64 Ddu(@165),
{fe0:0k =0k} 7]

where
,uz(8~|«9f) — Prob(f < 6|Voter i observes only Qf) (C.1)
To characterize u;, consider an issue k focused voter and apply Bayes’s rule to equation

(C.1)), to obtain:

*(0)dG(0) *(0)dG(0)

ok Lk

S{5€@:5§=0§“,9<9} Pj B S{ée@:éf:@f,ésé} Pj
7k n 0 = 7](: A -
Sigco.ie—any P (0)dG () St —at) £} (0)dG ()

pi(0]0%) = : (C.2)

where pfk(é), pﬁk(é) denotes the equilibrium value of pf’k, pjl-’k given positions 6, and
the equivalence follows by substituting in equations and from Section . Since

equation ((C.2) applies equally to any voter ¢ who observes only one party’s position, it
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follows that 11;(0 |0%) is the same for all 7 and so we henceforth omit the 4 subscript.

For each j and k, we let gb? denote the proportion of the voters who only observed
party j’s position on issue k that choose to vote for party j. Unlike under ambiguity
aversion, ¢% € (0,1) will be typical. ¢ is given by:

m#j

o - | 1{U(lx?—@?l)> [ maxU(|ff—9fZ|)dui(9~|9f)}fx(mi)axi 3
€0 {969:0;.“:9;.“}

Voters who observe all parties’ positions behave in exactly the same way as in the baseline
model. Also as before, we assume that voters who observe no party’s position vote for
each party with probability %I This maximizes the expected utility of such voters, since
their expected utility of voting for each party is equal.

Let V;(0,s) denote party j’s vote share given positions § and party strategies. Our
assumptions imply that, in the case of expected utility maxmising voters, V;(6, s) is given

by:

Po , , } ,
ViO.8) = F+ 35 (oh"05 4 okl + e + oyt eh), (C.4)
Ke{X,Y}

where the p and ¢ coefficients take the same values as in the baseline model.

In this model, we define an equilibrium as a strategy profile s for the parties, a voter

belief function p and values of {gzﬁf }]J’:Iikzl, for each 6 € ©, such that:
1. Each qbf is consistent with equation (C.3)), given pu(-|-).
2. p(+]) is consistent with equation ((C.2)) given parties’ emphasis strategies.

3. Each party’s strategy maximizes its vote share V;, given by (C.4]), given the strategy

of the other party, and given the values of {gzﬁ;“ }jﬁkzl

15. The definition of equilibrium employed here is exactly the definition of a Perfect Bayesian Equilib-
rium of the game where nature chooses party positions, parties choose emphasis and then voters vote,
except that we restrict attention to Perfect Bayesian Equilibria in which indifferent voters vote for each
party with probability %
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C.1 Numerical Simulations

We are unable to derive analytical results for the model with expected utility maximizing
voters. Here we show a few numerical simulations to indicate that the results are identical
to the baseline model with ambiguity averse voters, provided that parties are not too
extreme. Further numerical results are available upon request.

For the results below, we adopt the following parametrization. We assume that J =
K = 2 and that voter ideal points are uniformly distributed on the square [—1,1]?, so
that F(z},z3) = w We assume, for the expected utility case, that both parties’
positions are uniformly distributed on the square [—2,2]%.

We assume that the function 1 takes the form n(e) = 0.3(1 — (1 — e)'3). We set
Y =71 = 0.5, T, = 0.3 and U(z) = —x?. Note that this parametrization implies that
voters are risk averse (concave U) and have high uncertainty about parties’ positions.
These assumptions ensure that the expected utility case behaves reasonably similarly to
the ambiguity aversion case.

In Figure [3| we show the predictions of the expected utility and ambiguity aversion
models for Party 1’s emphasis on issue 1 For the purposes of all the figures, we set
6? = 05 = 0.4. In the left panel, we fix 7; = 0.3 and vary 6] (on the x axis) and 67 (in
the legend). In the right panel, we fix §7 = —0.4 and vary 6] (on the x axis) and 7; (in
the legend).

Inspection of Figure [3| indicates that the model with expected utility maximising
voters implies identical equilibrium behaviour to the model with ambiguity averse voters
when party positions are not too extreme. When parties take more extreme positions, the
model with ambiguity aversion and the model with expected utility maximising voters
make different predictions. The expected utility model implies that each party chooses
to emphasize only one issue in its campaigns in this case. To understand the intuition for

these results, Figure 4| plots the equilibrium value of ¢1 for different positions 6} of Party
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Figure 3: e as 0], 65 AND 7 vary, with EU and Ambiguity Averse Voters

71 = 0.3, Varying 61, 63 0} = 0.4, varying 7, 0;.
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1, given 62 = —0.4, 7, = 0.3 and the same other parameter values as above. When 6} is
close to zero, we find that ¢} = 1. In that case, voter behavior is identical in the model
with ambiguity aversion and the model with expected utility maximizing voters and so
equilibrium party strategies are the same. When 6} is more extreme, ¢} < 0.5, in which
case voters are always less likely to vote for a party if they see its position and so parties
have no revelation incentive. Then, party strategies are driven by the salience incentive

and parties only emphasize issues where they have a comparative advantage.

Figure 4: ¢1 as 0 varies
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