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Abstract

In this paper I develop a formal theory of campaign communications. Voters have beliefs
about the quality of candidates in the different policy issues and about the issues’ relative
importance. Candidates spend time or money (TV ads, public speeches, etc.) in an effort to
influence voters’ decisions at the ballot. Influence has two simultaneous effects: (i) it increases
the quality of the policy in the issue as perceived by the voters through policy/competence
advertising and (ii) it makes the issue more salient through issue priming, thereby increasing
the issue’s perceived importance. A strategy is an allocation of influence activities to the
different issues or topics. I show conditions under which candidates’ strategies converge or
diverge, which issues — if any — will dominate the campaign, and under what conditions
candidates are forced to focus on issues in which they are perceived to be weak. The results
are often conflicting with previous theories of campaigning but are able to explain a set of

anomalies.
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1 Introduction

“[...] there is no shortage of explanations for why issue convergence
s such a rare commodity in American campaigns. Perhaps
surprisingly, though, there is a shortage of convincing

evidence that issue convergence really is a rare commodity.”

Sigelman and Buell (2004)

During political campaigns, candidates for political office vie for voters’ support at the bal-
lot by giving public speeches, publishing TV ads, or by targeting different groups with tailored
advertisement on the internet. In other words, they communicate their standpoints, policies,
etc. and try to convince constituents of their quality as a political leader. Naturally, candidates
differ significantly in some characteristics and are more similar in others. Some characteristics
are important at a given time, while others are not. For example, during economic downturns,
voters expect candidates to tell them how they plan to create jobs and the issue’s importance
is probably high. Similarly, after a terrorist attack, the issue of homeland security becomes
increasingly important. A central question is now how candidates’ characteristics and their
relative importance together shape candidates’ campaign communications. How should a can-
didate tailor his communication strategy optimally? When should a candidate focus on ‘Job
creation’ and ‘Homeland security’ during his campaign, but put less emphasis on the issues
‘Social security” and ‘War in Afghanistan’? When should we expect candidates to follow similar
communication strategies, and when is polarization a likely outcome? Which issues will domi-
nate the campaign and which will be more or less neglected? In this paper I advance a theory

of campaign communications that offers answers to these questions.

The theoretical campaigning literature so far is dominated by the seminal works of |Petroci

1996) and [Riken (1996). [Petrocik (1996) argued that each candidate owns certain issues, i.e. he

is perceived to be more competent in this issue than her political opponent. Such an advantage
in perceived competence has many different sources such as a party’s history or a candidate’s
personal professional experience. For example, in the 2012 presidential campaign contest with

Barack Obama, the Republican candidate Mitt Romney tried to connect his experience as a

business leader to his competence in questions concerning the economy Simon (2002) formal-

For example, during the second debate with Barack Obama on October 16, 2012 he stated: “I want to make



ized the ideas of [Petrocik (1996) and came to similar conclusions as [Rikex (1996), who developed

two principles of campaigning rhetoric: “When one side has an advantage on an issue, the other
side ignores it; but when neither side has an advantage, both seek new and advantageous issues”
(page 106). He named the former the dominance principle and the latter the dispersion prin-
ciple. The prediction of the theory is hence that there is an extreme form of issue divergence
in communication strategies because candidates will never address the same issues: Either the
candidate with an advantage addresses an issue or, if their are no advantages, the issue will be
neglected by all.

But how is the predictive power of these principles? Take a look at the 2008 campaign
between Barack Obama and John McCainlq Take the issue ‘Taxes’: McCain spend some 21
percent of his budget for TV ads on that issue, which was almost matched by Obama, who also
devoted more than 20 percent of his budget on that issue. Hence, this situation is best described
by convergence, and the candidates converged also in other issues. Although there are also issues
in which candidates diverged clearly, e.g. ‘Health care’ (14.2 vs. 2 percent), the predictions of

the dominance and dispersion principles seem too strong. And in fact many empirical studies

confirm this conclusion and the introductory quotation due to [Sigelman and Buell (2004) is a

nice résumé of the empirical literature so far. Still, there are no theoretical models that can
account for these findings and explain the data.

In this paper I address this question and advance a formal theory of political communica-
tion in campaigns. At the heart of the analysis are two effects that simultaneously shape a
voter’s opinion: policy advertising and issue priming. The first posits that political influence
/ advertising is effective in the sense that is makes voters like candidates’ advertised policies
better or makes them believe a candidate is more competent in handling the respective issue.
Advertising is persuasive and does not directly transmit informationH The second effect, issue

priming, posits that a commercial on health care reform or a speech about the current situa-

small businesses grow and thrive. I know how to make that happen. I spent my life in the private sector. I know
why jobs come and why they go.”

I calculated all numbers on TV ads using data from an online archive of the New York Times:
http://elections.nytimes.com/2008/president/advertising/issues/1439-abortion.

SMany authors claim that persuasive advertising is most likely the most relevant form of campaigning, e.g.
Mueller and Stratmann (1994) and [laryczower and Mattozzi (2011). The assumption of persuasive advertising
is very common in both political advertising and advertising on goods markets, see the two aforementioned

papers or [[aryczower and Mattozzi (2013), Biihler and Halbheer (2012). Bagwell (2007) surveys the literature on

advertising in general and contains also a chapter on persuasive advertising.



http://elections.nytimes.com/2008/president/advertising/issues/1439-abortion

tion in Iraq makes those issues salient and thereby shifts voters’ attention towards these issues,

thereby increasing their perceived importance. Priming can hence “alter the standards by which

people evaluate election candidates” (Severin and Tankard, [1997)9 For a discussion of possible

psychological foundations for policy advertising and issue priming see Appendices [A. 1] and [A.2]

Campaign communication is modeled as a series of intertwined contests between the candi-
dates. Voters hold beliefs about candidates’ policy plans or competence in the issues and about
issues’ relative importance. Candidates give speeches or buy TV ads to influence voters. In
an ad they address a given set of issues and elaborate on their own or their opponent’s policy
plans. This has two effect at the same time: talking about an issue primes the issue and hence
increases its perceived importance. At the same time it makes voters like the policies of the
candidate better (or the policies of the opponent less)H For reasons of exposition, I will refer to
the two channels as ‘issue priming’ and ‘policy advertising’ throughout the paper, while keeping
in mind that other interpretations—especially of policy advertising—are conceivable as well.

The main contributions of the paper are twofold. On the one hand it is the first paper to study
the effects of issue priming and policy advertising simultaneous. This simple structure is sufficient
to generate many novel testable predictions about candidates’ communication strategies and
those results are often at odds with the dominance and dispersion principle. On the other hand
the paper can be seen as a methodological contribution. While the model is couched in the field
of campaign communication, by its essence it is a model studying persuasive advertising when
multiple characteristics matter and as such it can be used to study other interesting phenomena,
such as advertising on goods markets, as well

The main results are the following:

e If a candidate has a comparative advantage in an issue, he will tend to target that issue
with a higher intensity than his opponent. If there are no comparative advantages in some

issues, candidates tend to put similar emphasis on these.

4Priming has a prominent role in the literature on campaign communications, e.g. [Ivengar and Kindel _‘LQ&H%
Druckman, Jacobs, and Ostermeiel (IM), Amords and Puyl (IM), or|Aragones, Castanheira, and Giani M)

5This may be so because in TV ads candidates address policy plans or because their perceived competence
can be increased in public speeches.

SFor example, according to M) goods are simply a collection of characteristics that determine
how much utility we receive from consumption. My model can then be used to study on which characteristics of
a good different firms focus when creating marketing strategies. It might highlight another channel firms can use
to differentiate products and thus to skim monopoly rents, for example.




e A candidate might be forced by competitive pressure to pay the greatest attention to
an issue in which he is disadvantaged, because voters deem him less competent than his

opponent.

e From the point to view of the electorate, issues of secondary importance may dominate the
campaign and thereby receive a high priority on the political agenda and possibly decide

the election outcome.

A candidate has a comparative advantage in an issue if his policy in this issue is relatively
more popular than a weighted average of the relative popularity of all his policies. If candidates
have comparative advantages, it is beneficial to highlight one’s advantage for two reasons. First,
advertising a policy plan strengthens the advantage. Second, priming this issue draws attention
to one’s strength and away from one’s weakness. This is also beneficial. While the advertising
effect is also beneficial in issues in which a candidate does not have a comparative advantage, the
priming effect is now detrimental. However, as long as the first effect dominates, the candidate
will still publish some TV ads on that issue. Because of the additional costs (as which we
can interpret the negative effect of priming), candidates publish more ads on their comparative
advantages than on the other, unless the issue in which there is a disadvantage becomes very
important. If this is the case, a marginal increase in perceived quality of one’s policy platform
in an issue has a relatively strong effect on a candidate’s overall assessment, and hence in that
issue the advertising effect dominates. To the contrary, in less important issues the priming
effect is more important and there we should hence expect more divergence.

The model explains actual candidate behavior from the 2008 presidential campaign in the
US nicely, e.g. the strong form of convergence in communication strategies in the issue ‘Taxes’
and other issues, and the strong form of divergence in issues like ‘Health care’, ‘Immigration’,

and ‘Economy’.

Related literature. Many scholars have directed their attention to the study of politi-

cal campaigns. An often posed question is and was how candidates allocate their time and

money during an electoral contest to different states and electoral districts, e.g. [Snydex (1989),

Klumpp and Polborn (2006), and [Stromberg (2008), or to different forms of campaigning, e.g.

Skaperdas and Grofmanl (1995). In contrast to these papers, in the current paper the focus is on




candidates’ communication strategies during a campaign, that is how different issues are being

addressed.

Petrocik (1996) argued that candidates and parties own certain issues. He purports that

candidates will focus in their campaign communication on issues that they own, and neglect

others. |Simon (2002) formalized this idea. A similar result was established by Riken (1996)

and subsequent authors like | Amorés and Puy (2013). The common predictions of these models

is an extreme form of divergence in communication strategies: A candidate never addresses
an issue in which the opponent has an advantage and if nobody has an advantage, the issue

remains untouched!|! However, empirical scholarship tends to reject this prediction, see for

example [Bélanger and Meguid (2008), [Damore (2004, 2005), [Kaplan, Park, and Ridout (2006),

Green and Hobolti (2008), [Petrocik, Benoit, and Hansen (2003), or [Sigelman and Buell (2004).

In fact, candidates often devote significant time and resources to issues that are owned by their
opponent and also issues that are not owned by a candidate receive ample attention. In this
paper I develop an alternative theory that can account for these findings.

Recently, some authors have developed theories that aim to explain how issue ownership is

determined. For example, [Krasa and Polborn (2010H) develop a formal model in which can-

didates differ in their productivity to produce certain public goods and show how this leads

to policy divergence. |Aragones, Castanheira, and Giani (2014) model a two stage competition

between candidates with issue specific abilities who can prime issues in the campaign, and study
the repercussions of campaigning behavior for investment in platform quality. In contrast to
these papers, the focus here is not the emergence of issue ownership and policy platforms, but
the consequences of issue ownership for campaigning.

The paper also relates to a literature studying models in which candidates have differ-

ent characteristics, for example |Groseclose (2001), |Jensen (2012) or a series of papers by

Krasa and Polborn (2012, [20104/b). In all these papers, the focus is on sorting out how certain
differences between candidates influences policy choices in equilibrium. Unlike these papers,
the current paper is concerned with the implications of candidates’ different characteristics for

campaign communication strategies.

The model can be interpreted as a variant of a Colonel Blotto game, e.g. [Shubik and Weber

"In the paper by [Amorés and Puyl (lZQlﬂ) the result that convergence is not possible only holds when the focus
is on pure strategy equilibria. If those fail to exist, partial convergence in mixed strategies may happen.



1981). These games represent situations in which combatants fight on multiple battlefields,

and the question of interest is how to allocate forces to the different battlefields. [Roberso

2000) described equilibrium payoffs for a wide range of Blotto games. Other authors work-

ing on Blotto-like games are [Powell (2007), (Chowdhury, Kovenock, and Sheremeta (2013), or

Kovenock and Roberson (2010, [2012). The distinctive feature of the current paper is the endo-

geneity of the value of a battlefield (an issue), which is assumed fixed in all these papers.

2 An introductory example

In this section I lay down the principles of the more general model later on. Suppose there are
just two issues i = A, B and two candidates k = 1,2. Candidate 1’s perceived competence in
issue 4 is ¢}, where, without loss of generality 1 > ¢! > 0 and ¢} + ¢, = 1. This assumption
implies we can drop the candidate index and just use ¢! for candidate 1’s competence. The
issues’ weights are w and 1 — w respectively. The representative voter evaluates a candidate by

the weighted average quality, that is he receives utility from candidate 1 equal to
u(l) = w+cP - (1 —w)

and u(2) = 1 —u(1). Voting is probabilistic and these utilities coincide with the probabilities
of being elected. Candidates can buy TV advertising with the aim to convince voters. For
simplicity, at this point I assume this is possible only for issue A and that each candidate has the
option either to buy TV advertising = (at no costs) or buy no TV advertising. This assumption
will be relaxed later. Advertising has the effect of increasing the own perceived competence
and it primes the issue as well. Hence, suppose c¢!(z,0) > c(z,z) = ¢(0,0) > ¢/(0,2) and
w(2x) > w(xz) > w(0). The resulting game between candidates is a simple 2 player 2 actions
game. Now suppose ¢ > ¢4, that is candidate 1 is perceived more competent in issue B than
A. What will be the equilibrium? In particular, can a (strict) convergence Nash equilibrium
exist in which both candidates choose to advertise? This is the case whenever the following two

conditions simultaneously hold:

Az, 2)w2z) — A0, 2)w(x) > P lw2z) —w(z)

(1 — Mz, 2))w2z) — (1 — 0, 2)w(z) > (1—cP)[w2r) —w(z)



Note that this generally holds when w(2x) — w(z) approaches zero and that it cannot hold if
cA(z,z) —c*(0, ) approaches zero. These are the two effect determining incentives. To the first
I will refer as issue priming henceforth. It describes how changing the salience of an issue alters
a candidates evaluation. To the second I will refer as policy advertising and it describes how
changes in perceived competence alter a candidate’s evaluation. Without policy advertising, a
strict convergence equilibrium cannot exist. However, without issue priming there cannot be
a strict divergence equilibrium eitherH In general, if policy advertising is sufficiently strong
relative to issue priming, a strict convergence equilibrium exists. Note that for divergence to
exist in equilibrium it is not important that a candidates is dominant in an issue, as predicted
by Riker’s principle, but that there are comparative advantages.

Note that I assumed nothing but ¢?(0,0) > ¢4(0,0). Whether or not candidate 1 is stronger

than his opponent candidate 2 in any issue does not play a role. This is a general result of

the model and was also discovered by |[Amorés and Puy (2013) for the case of a two issue pure

priming campaign.

3 The full model

Two politicians j € {1,2} compete in a campaign for political office by exerting effort. While
effort can mean many different things, for specificity I will refer to effort in the following as
publishing or buying TV advertising. There is a measure-one continuum of voters, indexed by
v. Voters care about n policy issues, i € {1,2,...,n}. They assign to each candidate a relative
competence belief 03)7]- € [0, 1], where, without loss of generality, relative competence is defined
in a way such that 9};71 + 9572 = 1. It is useful to define 9};71 = 0! and 9572 =1 - 6! and work
with this in the following. Denote by 6, = {61,62,...,67} the vector of competence beliefs held
by voter v.

To assess the overall quality of a politician, voters assign a weight w! € [0,1] to issue i

where " ; w’ = 1. Denote by w, = {wl,w?,...,w?} the vector of ex-ante (that is before

campaigning starts) importance weights held by voter v. Voters have weighted-issue preferences

as in [Krasa and Polborn (2010a) or [Bélanger and Meguid (2008) and a voter assumes to receive

81 restrict myself to strict Nash equilibria in this example to exclude the case when both effects are zero.



utility wu, (0, wy) if candidate j gets elected, where

n
U1 (B, w0) = Y biwl, (1)
i=1
n
o) = S (16, @
i=1
Hence, when u,, 1 > % voter v prefers 1 over 2, and vice versa if u, 1 < %

Voters’ beliefs about candidates’ relative competence in issue i are distributed on ©¢ =
[Qi,gi] C [0,1] with distribution C?(#?). Similarly, the issue importance beliefs are distributed
on Qf = [w!,w'] C [0,1] with distribution Z%(w!). Hence, voters’ competence belief space is
© = 0! x ©? x --- x O" and voters’ importance belief space is Q@ = Q! x Q2 x - x Q™.
Accordingly, every voter v is completely described by s, € S = © x . Beliefs are independent
draws from S.

Having described how voters assess candidates before the campaign starts, I now describe
the process of campaigning. Candidates can buy TV advertising in an effort to sway voters. Ad-
vertising may have an influence on voters’ evaluation of candidates for different reasons. First, if
voters dislike uncertainty, informative TV advertising can help reduce uncertainty about policies
and voters like that. Alternatively, it may be the case that different policies can be appropriate
in different states of the world. For example, a fiscal stimulus to the economy may seem appro-
priate during economic downturns, but not quite as appropriate when the economy is roaring.
TV advertising can then be used to try to convince voters that in the current state of the world
the chosen policy is appropriateH I will refer to this function of campaigning as policy advertis-
ing and assume advertising is effective. A candidate’s advertising expenditures being effective
means that the assessment of a candidate’s competence is non-decreasing (in expectation) in
the number of published TV ads, xﬁg Denote by x = {x1,2%,... 27,2}, 23,..., 23} the vector
of spending from both candidates and denote voter v’s after-campaigning assessment of candi-
dates’ relative competence by Cf),l = ¢! and 62)72 =1-— ¢!, I assume the following campaigning

technology:
_ 0,f (1)
COLf () + (1 08) f(x5)

9T will not discuss in detail what exactly advertising does, but assume it to be effective. That this assumption

is not very strict has been shown repeatedly in empirical work, e.g. [Erikson and Palfreyl QZQ_OQ)

(3)

ch(x; )




f(x) > 0 measures the impact of publishing TV advertising and is an increasing and concave
function function. The (relative) competence beliefs also determines the relative effectiveness

of spending. If both candidates spend an equal amount on TV advertising, ¢! (z,z,60!) = 6¢.

This functional form has been employed frequently to model campaigning, e.g. |[Snyder (1989),

Skaperdas and Grofman (1995), and [Klumpp and Polborn (2006) !9

I make the following assumptions about the function f(.):
Assumption 1. f(z) is C%, f(0) >0, f'(x) > 0, and f"(z) < 2f(1)f'(x)? Vz € [0,1].

Part 1 means that even if a candidate does not spend anything in the campaign his perceived
competence remains positive. A direct implication is that perceived competence is a continuous
function of candidates’ efforts and voters’ pre-campaigning beliefs. Part 2 reflects that adver-
tising is effective. Part 3 restricts the second derivative of f(z) and allows for both increasing
as well as decreasing returns of advertising. The assumption is somewhat more restrictive than
log-concavity. An example for a function fulfilling Assumption[lis f(z) = (k1 + kox)® for some
Ki,kg >0and 1 >a > 0.

While policy advertising is one purpose of TV advertising, it is not the only one. Advertising
also primes an issue. The more ads candidates publish on issue i, the more salient the issue
becomes and the more attention will be directed towards this issue. As a consequence, the
issue’s relative importance increases (and the importance of all other issues decreases). This

issue priming effect has been studied extensively and lies at the heart of most campaigning

models, e.g. [Amords and Puyl (2013) and |Aragones, Castanheira, and Giani (2014) 1] With w?

being a voter’s importance belief of issue i, priming leads to a reassessment of issues’ relative
importance. In particular, denoting by w? (x; s) the after-campaigning belief of voter v, I assume
the following functional form:

wig(al + )
Z?:l wig(w] + x3)

wy(x;8) =

(4)

The priming technology closely resembles the advertising technology, but may of course be
different. I make the following assumptions regarding g(x):

YSkaperdas and Vaidyal QZQ]_ﬁ) derive this functional form as a technology of persuasion / advertising based
on a Bayesian learning model.
HSee Appendix for a short discussion of the psychological foundations.

10



Assumption 2. g(z) is C?, g(0) > 0, and ¢'(x) > 0.

The assumptions have a similar interpretation as Assumption [[l The assumption regarding the
third derivative is to ensure a quasi-concave and hence well-behaved problem An example
function fulfilling Assumption Bis g(x) = (k3 + raz)? for some x3,k4 > 0 and 1 > b > 0. An
intuitive property of this technology is that whenever two issues receive an identical amount of
attention, their relative weights remain unchanged.

Given the above and the structure of preferences, voters’ assessment of candidates after

campaigning is

Upi(x;s) = Zci(x;s)wi(x;s) (5)
i=1

Usa(xss) = D (1—d,(x;8))w(x:5). (6)

i=1

Voting is probabilistic (e.g. [Lindbeck and Weibull (1987) or [Kamada and Kojima (2013)) and

for simplicity the probability that a voter cast her ballot for a candidate equals U, ; '3 Can-
didates maximize the probability of being elected subject to the costs of campaigning, with
constant marginal costs v > 0 for both. I will maintain this assumption for the rest of the
paper. However, it can be shown that qualitatively identical results apply if candidates have a
fixed campaigning budget instead.

We can write candidates’ respective maximization problem as

maxy, m1(x38) = [ [0 300 (x5 s) wi(x;8) [TiLy dC(0,) dT (wy) — 7 30y 4
= Es X co(xis)wi(x;s)] —v 07 o

maxx, T2(x38) = [ [0 300 (1= o (x8)) wi(x8) [Tiny dCH(07) AT (w)) — v 307 @
= Ls [Z?:l (1= ¢ (x58)) wi (x5 3)] —y i

A rule that determines how candidates allocate resources to the different issues—given the
electorates’ beliefs—is called a communication strategy. The main goal is to identify conditions

under which communication strategies converge or diverge, which issues will be in the focus

2An alternative assumption guaranteeing a nicely behaved problem, that would allow us to dispense with
Assumptions 2.3-2.5, is 0 < ¢'(x) < a1 and |¢"”(z)| < a2 for appropriately chosen a; and as.

13 Any function Pr[b, = j] = ((Us,;), where ¢'(.) > 0 and ¢(Us,1) + ¢(Us2) = 1, would yield qualitatively
identical outcomes.

11



of candidates, and which issue, if any, will be dominating in the campaign. The equilibrium
concept I employ is Nash equilibrium.

For the remainder of the paper I will assume an interior pure strategy equilibrium exists.
Conditions that guarantee that, based on Assumptions [ and 2 are discussed in Appendix [B.1l
In Appendix ?7? I also discuss equilibria in which some subset of issues is muted/neglected by

one or both candidates.

4 Communication strategies

4.1 Individual strategies: convergence or divergence?

We have seen in the introductory example that comparative advantages rather than absolute
advantages determine whether candidates converge or diverge on an issue. For the more general

case we also need a more general definition:

Definition 1 (Comparative Advantage). Candidate 1 has an after-campaigning comparative
advantage in issue i if

n

o' :=Es [Ci(x; s)| — Es d(x;s)wl(x;s)| > 0.

Jj=1

If o* <0, candidate 2 has a comparative advantage in i. If o' =0, no candidate has a compar-

ative advantage in that issue.

This definition has some intuitive appeal because a candidate has a comparative advantage
in an issue 7 exactly when his perceived competence in that issue is greater than his average
evaluation as seen by the constituency. For example, in the case of three issues i = {1,2,3}
which all have equal weights w’ = 1/3, and candidate 1’s perceived competence in the issues is
given by ¢ = {cl,c?,c}} = {%, %, %}, such that candidate 1 is weakly better than his opponent
in all issues, we get o' = —%, 02 =0, and ¢® = %: Candidate 1 has a comparative advantage
in issue 3, 2 has a comparative advantage in issue 1, and no candidate has a comparative
advantage in issue 2. Note also that the definition of comparative advantage boils down to

what we have seen in the introductory example if there are two issues only. Moreover, unlike in

previous papers on campaign communication, comparative advantages are not based solely on

12



competence measures but issues’ weights play an important role as well. Hence, according to this
definition, comparative advantages may change when issue weights are altered. The only two
issues in which comparative advantages are invariant with respect to such changes are the two
candidates respective best issues. Independent of issue weights, a candidate’s best issue is always
better than the average. Hence, whenever candidates assigned competence levels differ between

issues, each of the two has a comparative advantage in his own best (where the ¢ is highest).

This definition of comparative advantage is therefore different from the one in|Amorés and Puy

2013) and |Aragones, Castanheira, and Giani (2014), which only takes into account information

about relative competence levels. Pre-campaigning comparative advantages are defined in a
similar way and I use & instead of ¢.
In an interior pure strategy Nash equilibrium behavior can be determined by appealing to

the first order conditions (FOCs) of the candidates. Consider the FOCs of both candidates in

issue 1:
o (x;S) oct (x;8) ; owl(x;S) !
811721 S axi w’l) (X’ S) + ZQ:I (X‘ S) 83721 Y
. i (- ) J (-
Imbd) — s |20 ) 4w (- ) S| L
x4 x4 J oxh

To see how this may relate to comparative advantages let w’ = 1 — z#i w!, which is always

possible because Y 1 ; w’ = 1. We can rewrite the FOCs now in the following way:

o1 (x;8) ol (x;s) ; , owd (x; s) !
—_— = E 1)7 ¢ N < C’Z} ; —ct ; —_— | — :0

bt 5| T whes) X (hioxis) — i) -
omy(x;s) oc(x;8) .. o Do Owd(x;s) 1
B el B e D R (A e

The term in brackets shows us already that for each issue a comparison of that issue and all
others determines incentives. At the same time, the term in brackets has a positive sign for
candidate 1 and a negative for candidate 2. Hence, whenever this term is non-zero it drives a
wedge between incentives of candidates. Closer inspection reveals that it is the equivalent of the
issue priming effect discussed earlier: It is the sum of pairwise issue comparisons weighted by
the changes in issues’ importance. Note that the change in issues importance is negative in all

cases because we defined w' as the residual of all other weights. Hence, whenever candidate 1 is

13
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Figure 1: Equilibrium spending of 1 (solid line) and 2 (dashed line) in the different issues as 6 varies,
where f(z) = g5+, g(z) = + +2, 09 =L w =1 and y = 1. It is easy to see that when 1 has

52 2 2
a comparative advantage in H, 07 > %, he publishes more ads than 2 on H (left panel) and less on S

(right panel). Since w = %, at 0F =95 = %, there is complete convergence.

perceived more competent in issue ¢ than in another one, spending incentives increase, whereas
the opposite holds when he is perceived worse in i. The average effect determines overall

incentives for candidate 1 and hence also for candidate 2. Formally, we find the following;:

Proposition 1. The candidate with the after-campaigning comparative advantage in issue i
spends more on i in the campaign. If no candidate has a comparative advantage, they will both

spend the same on that issue.

The proposition generalizes the result we have seen in the introductory example. What
are the main takeaways? First, we see that in a quite general setting it is indeed comparative
advantages that determine whether there is convergence or divergence in an issue. In contrast to
earlier papers studying campaigning this is the case in interior equilibria and hence the model is
able to explain imperfect divergence. In fact, if there are no comparative advantages the model

predicts perfect convergence:

Corollary 1. When there are no ex-ante comparative advantages, 6° = 0Vi, there always exists
a completely symmetric equilibrium in which both candidates advertise each issue with identical
intensity, xll = xéVz Consequently, there are no after-campaigning comparative advantages as

well, o* = 0Vi.

This result is a direct corollary of Proposition [Il In that situation there are neither ex-ante

comparative advantages nor after-campaigning and consequently complete convergence exists
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Figure 2: The horizontal axis depicts 6° and the vertical 9. R = 1/4 (black, solid) and R = 3/4 (gray,
dashed). If (but not only if) 8 lies outside the elliptic region between the solid curves for a given 6,
candidates specialize on their comparative advantages. If R becomes smaller (larger), the elliptic region
becomes larger (smaller). In the limit, as R — 1, the region converges to the straight line with 6% = 6.

in an interior equilibrium. Also note that this does not depend on the exact shape of the
belief distribution: The result is invariant to all mean-preserving modifications of the belief
distributions

Campaigning theories so far suggested that a convergence equilibrium is not possible, because
it cannot be in the interest of competing candidates to highlight the same set of issues. Indeed,
this argument has some intuitive appeal. However, as I just showed we might need to reconsider
things and look at them from a slightly different angle. The model suggests that theory so far
might be missing out something significant, and the empirical record seems to support that.

We saw that comparative advantages determine which candidate spends more on an is-
sue in the campaign. This comparative advantage is defined in equilibrium, i.e. taking into
account communication strategies. A natural question that arises now is how before and after-
campaigning comparative advantages are related. It is easy to show and also intuitive that
when comparative advantages are ’'large’ they are persistent as well. That is, before and after-
campaigning comparative advantages are identical. In Figure [ such a situation is depicted
graphically for n = 2 and an electorate with uniform preferences. However, when o' is close to

zero, comparative advantages may change endogenously as the campaign evolves. This resem-

bles recent findings regarding endogenous comparative advantages in trade theory, e.g. |Costino

MHowever, those modifications effect the absolute amount spent on the issues. More on that in Section
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2009) or |Garfinkel, Skaperdas, and Syropoulos (2009). An example of such a situation will be

discussed later in Section [Gl

We have seen under which conditions two candidates follow similar strategies or different
strategies, and which candidate spends more on a given issue. Another important question is
which set of issues will be important during a candidate’s campaign. That is, on which set of is-
sues will a given candidate put the highest emphasis, which are the issues on which he campaigns
with the highest intensity? At first glance, it seems intuitive that a candidate puts the highest

emphasis on the issues in which he is perceived competent and less on others. This intuition is

again in line with the dominance principle and also with the models of |Amords and Puy (2013)

or |Aragones, Castanheira, and Giani (2014). In the present model this turns out to be different:

Proposition 2. A candidate may be forced by competitive pressure to campaign hardest on

issues in which he is considered weak, even on his weakest.

This is a puzzling result. The fundamental message of the proposition is that candidates
may campaign hardest on any issue, irrespective of whether they are perceived competent in
that issue or not. Of course, it does not only apply to the weakest issue but to any issue in
which a candidate is perceived weak. To my knowledge, the result contradicts all findings in

the extant literature. The dominance principle due to Riker says a candidate should not spend

anything on his weakest issue. The recent theoretical analyses of |Amorés and Puy (2013) and

Aragones, Castanheira, and Giani (2014) come to a similar finding if one restricts focus to pure
strategy equilibria. In these studies campaigning on a weak issue only primes that issue and
hence must be detrimental, because the weakest issue is also always a comparative disadvantage.
However, once policy advertising is taken into account, this changes drastically.

To illustrate the mechanism and intuition for the proposition, consider the following example.
Suppose there are two issues only, one issue is extremely important and the other is rather
marginal. Because policy advertising is important, both candidates have a strong incentive
to campaign heavily on the important issue, since the issue’s importance in the voters’ eyes
magnifies the impact of spending compared to the other issue, unless one candidate dominates
the important issue clearly. Likewise, the less important issue receives not as much attention
or may be neglected altogether. Hence, both candidates focus attention on the important issue.

However, since there are only two issues, that issue must be one candidate’s weakest issue. This
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is a simple and intuitive mechanism, which was not uncovered yet. The empirical record seems

to point to its relevance, see for example IGreen and Hobolt (2008).

4.2 Agenda setting

Another important question relating to political campaigning is agenda setting. The political
agenda can be interpreted as a list of the most salient issues and this list is to some degree
determined during the political campaign. This agenda is important because each candidate’s
chances to succeed at the ballot are better when their good issues receive a high priority in the
campaign and thus a higher issue weight. The agenda is also important because it impacts which
set of issues receive a high priority after Election Day and hence which policies are implemented.

The question which issue dominates the campaign is influenced by many different things and
hence not easy to answer in a general way. In this section I will show that issues need not—and in
fact often are not—targeted according to the electorate’s estimates of issues’ importance. In other
words: issues of secondary importance may receive the bulk of attention, while more important
issues are neglected. Indeed, even the most extreme ranking of issues may emerge during the

campaign:

Proposition 3. Issues may be targeted in reverse order of their importance. The constituents’

feelings about the most pressing issues are often not reflected by the agenda.

How campaigning determines the agenda hinges on a relatively complicated mixture of com-
petence beliefs and issue importance weights. The proposition tells us that, in principle, any
ranking of issues is conceivable, depending on those beliefs, although greater importance—ceteris
paribus—tends to increase the intensity with which an issue is targeted during the campaign. This
result seems puzzling and hence it is important to explain why this might be the case. Before
we discussed under which conditions one candidate spends more on an issue than his opponent,
and found that this relates to comparative advantages. The reason was is that if there are
comparative advantages, priming has a differential effect on candidates spending incentives—it
increases the incentive for one and at the same time decreases the incentives of the other. Now,
however, we want to understand under which conditions the aggregate of spending is higher in
one issue than in another. Hence, we compare two issues and not two candidates with issues

kept constant. And thus we need to understand what determines aggregate spending on a given
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issue.

To develop an intuition for what determines aggregate spending on an issue, take another
look at the FOCs in (7). Two effects determine how much a given candidate spends on an
issue: issue priming and policy advertising. Policy advertising is very similar for both, while
issue priming decreases incentives for one candidate and decreases incentives for the other. In
particular, note that the two issue priming effects cancel each other out. It increases the FOC
by the exact same amount for the one candidate as it decreases the FOC for the other. But this
makes aggregate incentives to spend on an issue easier to grasp: they depend mostly on policy
advertising. To see how that might explain the proposition, suppose ¢’(x) = 0 and thus that
there is no issue priming. Hence, w® = w’ and the only strategically interesting interaction is
policy advertising. For simplicity of argument suppose in addition that there is only one type
of voters. It is easy to see that in that case both spend the same on each issue (because there
is no issue priming effect). Then, two parameters of interest determine spending: the issue’s
weight w’ and a measure of how decided the voter is on issue i with respect to which candidate
is more competent, 6°(1—6%). If the latter is large (close to 1/4), 6" is close to 1/2 and hence the
voter is unsure which candidate serves his interests better. If it is close to zero, the voter has
a clear favorite. In the latter case, advertising is not very effective because the voter is already
relatively determined, while the opposite is true in the former case. But of course also w’ plays
an important role. Intuitively, when o’ := w’@(1 — #?) is large, spending on issue i tends to be
high, while it is low else. It is straightforward to show that an issue receives more advertising
when o increases. Hence, issue i receives more advertising during the campaign than issue j
whenever o' > o/, irrespective of which issues is more important to voters. A less important
issue is featured more during a campaign than a more important issue whenever the difference
in the voter’s competence assessments overcompensates for the difference in importance.

What is the main takeaway from this section? We have seen that the political agenda
need not be correlated at all to issues’ ex-ante importance weights, but it might as well be, if
competitive pressure aligns campaigning incentives with constituents’ needs. This tells us two
things. First, we cannot understand agenda formation based solely on information about which
issues are pressing at a given time. Competitive pressure also influenced by candidates’ ascribed
competence levels in the different issues, and this may set an agenda that is even inversely related

to ex-ante importance weights. Indeed, in reality we oftentimes see issue getting a top spot on
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the political agenda although the electorate deems those issues rather irrelevant or of secondary
importance. Examples abound, one particularly appealing point in case can be found during
the 2008 presidential campaign between Barack Obama and John McCain. The issue ‘Taxes’
was, according to constituents’ beliefs, not among the top 5 issues at the time. But is was the
most important issue during the campaign, with both candidates spending more than 20 percent
of their campaign budget on TV advertising related to their tax policies. In general, the rank

correlation between constituents’ issue rankings and the ranking in the campaign was 0.39, which

is positive but not significantly different from zero In other studies like |Green and Hobol

2008) the correlation is higher, but in general there are often stark differences between actual

campaign agendas and constituents’ beliefs.

Second, the result relates to the welfare implications of campaigning for two reasons. On
the one hand, issues of secondary importance might decide the election. This in turn might
lead to a suboptimal selection on Election Day. Politicians want to manipulate voters during a
campaign and often distract their attention from what might be important. On the other hand,
campaigning influences the political agenda also after Election Day. If campaign agendas turn
out to be persistent, they might not only influence political selection but also which policies
are actually implemented. Competitive pressure during the campaign that makes candidates
focus on issues of secondary importance may also distort policy making. Both the selection
argument and the policy argument point to potential weaknesses of the democratic process due

to campaigning.

5 Discussion

5.1 The importance of the belief distribution

A point that deserves attention is the influence of the particular shape of voters’ beliefs. We
have seen that comparative advantages are determined by the first moments of the conditional
distributions of beliefs (that is, the weighted average of candidates’ relative competence in each
issue). Since comparative advantages determine whether there is polarization or convergence in
communication strategies, the higher moments of the belief distribution do not play a role for

this question. But of course the higher moments must have some effect on candidates’ spending.

15The t-statistic is 0.9552, implying the p-value for the one sided test is in the range of p = 0.2.
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While the higher moments of the belief distribution do not have an influence on whether
there is divergence, they effect agenda setting (for fixed means). To see why and in what way,
focus on the conditional distribution of competence beliefs and remember that a given voter is
more easily swayed the more undecided he is between candidates. This is captured by 67 (1—6%).
If 0¢ is close to 1/2, advertising is relatively effective, otherwise it is not. Hence, in a situation
in which there are two voters and both belief ! = 1/2, spending tends to be higher than if
the same two voters had beliefs 1/4 and 3/4, although the average belief is identical in both
situations. In these situations increasing the variance of the distribution while keeping the mean
fixed tends to decrease spending on that issue.

Note that such an increase in the variance of the conditional distribution also affects spending
on other issues. When an increase of the variance leads to decreased spending, the issue’s relative
importance decreases as well because the issue is primed less. Consequently, ceteris paribus the
relative importance of the other issues needs to increase, implying higher spending on those.
Such a situation is depicted in Figure

To sum up, the higher moments of the belief distribution matter for agenda setting. In-
creasing the variance of the distribution may have two different effects, depending on whether
constituents clearly favor one candidate or not. What do we learn from this result? We have
seen before that with respect to agenda setting we cannot simply look at the most important
issues to determine campaigning agendas, but have to take into account also how voters evaluate
candidates in the different issues. The discussion in this section confirms these findings. The
political agenda is determined by the intricate interplay of many forces. However, regarding

convergence or divergence, the higher moments are negligible.

5.2 Differences in marginal costs

In many campaigns candidates exhibit significant differences unrelated to their political reputa-
tion (the #s), but which pertain to their strength during the campaign: differences in marginal
costs. When a candidate has lower marginal costs than her opponent, she can more easily raise
funds and hence spend more during the campaign. For example, when looking at the 2008 cam-
paign in the US between Barack Obama and John McCain, it becomes apparent that Obama

had a significant advantage due to a greater campaigning purse This kind of difference of

16See, for example fwww.fec.org.
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Figure 3: Aggregate spending on issue H as a function of the variance of voters’ beliefs. I assumed
/ / H —H =S S _
f(ll?): ﬁ"’-ﬁ, g(z): 1_10+$7Q :1;40+/<’H79 :1_KH59 :1_557Q :KZS,W:%,

w = %, P %, ¢° = %, and ¢¥ = % XH denotes aggregate spending on issue H. It is easy to see
that aggregate spending is hump-shaped in ¥ and U-shaped in x°, and the respective maximum and
—H H —S S

minimum are, as predicted, at K = 52— = 3 and x5 = 5% = 1.

course matters for conclusions, because if one candidate has a significant marginal cost advan-
tage, she might simply spend more on all issues. To get to sharp conclusions as before we need to
consider a definition of comparative advantage that is augmented for marginal cost differences.

Denoting by 7. candidate k’s marginal costs of campaigning, first order conditions look now

as
omi(x;s) act (x; s) i P i owl (x;9) 1
T:il = Es Wwv(x, $)+ iz (d)(x, s) — ¢ (x; s)) Tfﬁ -mn=0
0ma(x; ) oci(x;s) ., o i owd (x; s) !
Txé = ES _Tg;éwv(X7s)_Zj7éi (C%(X,S)—CU(X,S)) Txﬁ —'72:0

(8)
With identical marginal costs o' = 0 signifies not only comparative advantages but also
which candidate spends more on an issue. Differences in marginal costs complicate matters a

bit, but we can nevertheless state the following;:
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Proposition 4. Let A :=~y; — . Candidate 1 spends more on issue i than candidate 2 if
o'+ ¢'(A) >0,

less if o' + ¢'(A) < 0, and as much if o* + ¢*(A) = 0, where % <0 and

S FA <O
Sign [gbZ(A)] = 0 fA=0
“IFA >0

¢ (A) is a term that augments o! by taking into account additional information such as
the difference in marginal costs but also other information such as the beliefs of the electorate.
Candidate 1 has a marginal cost advantage if A < 0. Such an advantage creates an additional
tendency to spend more on an issue for quite straightforward reasons. Of course it might be
the case that comparative advantages go against marginal cost advantages and in that case the
respective magnitude is important to determine which candidate spends more on an issue. Also,
unlike before, it may now be the case that there are comparative advantages in all issues but that
one candidate dominates all issues when it comes to spending. Assume we can rank issues in
such a way that 81 > 0y > --- > 0,,, implying candidate 1 has a comparative advantage in issue
1 and a comparative disadvantage in issue n. Also assume that A < 0. Then, if ¢"(A) > —o”

candidate 1 spends more on all issues.
Corollary 2. Iff A # 0, one candidate might spend more on all issues.

Note that ¢'(A) depends on many things like the electorate’s beliefs and the advertising
technology, not only on A. Thus it is not straightforward to determine its absolute value in
general. It tends to increase in w’, a voter’s pre-campaigning assessment of issue 4’s importance.
The reason is that the absolute value of ¢! tends to be greater when the issue is more important.
In other words, starting from a situation in which ¢! = 0 and increasing #° by a bit will have a

greater impact on o' when w" is large.

In empirical applications scholars often circumvent the problem of marginal cost differences
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Figure 4: In the left panel we can see the predicted differences in budget share devoted to the respective
issues as 0! increases from 0.3 to 0.7, while the right panel shows comparative advantages. As we can see
the trajectories are not identical but similar. Especially, the zeros of the respective corresponding curves
are attained at quite similar values of §'.

in another way, because a statement of the form “1 puts a greater emphasis on issue i than 27 is

meaningless if emphasis is measured by the absolute amount of spending when endowments/costs

differ significantly. [Sigelman and Buell (2004) or [Kaplan, Park, and Ridoutl (2006) discuss that
focussing on the differences of the share of their total budget that candidate uses to campaign
on a given issue is a much more meaningful measure of emphasis. This measure can be defined

in the following way:

Art = R A
Zj:ﬁf Zj:lx

If Art > 0, candidate 1 puts greater emphasis on issue i because he devotes a greater share
of his campaigning purse to that issue than does candidate 2. Of course this measure was not
developed using the model I propose, but comparative advantage as defined here does well in
predicting which candidate puts greater emphasis on which issue. For an example with n = 3,
see Figure[d In the left panel the difference in the fractions of the total campaign purse devoted

to an issue is depicted,

i i
Al — o _ Z2
o+ a2 +a3  al+ad+ad

The right panel shows after-campaigning comparative advantages, o’. In both cases the
exogenous variable is #'. While Ar? is certainly not a precise measure of which candidates
focusses on which issue in the logic of the model, it often yields a good approximation. In
addition, For example, if we feed the model with the data from the Gallup survey mentioned
above and numerically solve for equilibrium budget shares devoted to the different issues, the

model is able to correctly predict which candidate put greater emphasis on which issue (out of
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six) in the 2008 campaign between Barack Obama and John McCain, see Table ?? (t.b.d.). While
Barack Obama held absolute advantages in most issues, he held comparative advantages only in
the issues ‘economy’ and ‘health care’. Marginal costs in the model were chosen such that the
model correctly predicts the spending gap between the two candidates (Obama spent roughly 70
per cent more during the campaign, see www.fec.com). According to the model Obama devoted
a greater share of his budget to the two issues in which he had comparative advantages. The
issue taxes was a very close call and Obama held a pre-campaigning comparative advantage in
most specifications. However, the absolute value of the comparative advantage was very small
(the smallest among all issues) and the after campaigning comparative advantage in this issue
indeed changed (but remained small). Comparing this to the candidates’ actual spending data,
these six predictions can actually be verified. Maybe most puzzling, the model correctly predicts

the quite narrow gap in relative spending on the issue ‘taxes’.

5.3 The effect of the media

We have seen that under quite general conditions candidates follow their comparative advan-
tages in their communication strategies. But while candidates have of course some influence
in determining the campaign agenda, they represent only one side of the communication mar-
ket, and another important part, the media, was neglected so far. The coverage of topics by
media companies such as TV stations and newspapers certainly has an important impact on
constituents’ perceptions about issues relative importance and candidates’ relative competence
or policy quality, even if media companies are unbiased in their reporting. However, this does
not have an effect on candidates’ behavior if we assume candidates take as given what the me-
dia does. Media coverage, seen as an exogenous variable, can be interpreted as one force that
influences voters’ beliefs, which is probably also a correct interpretation. In this interpretation
the model’s predictions do not change. If we take the different position and assume candidates
have an influence on what the media reports about, we are basically back in the model as well,
because influencing the media who then addresses an issue is one form of communication for the
candidates and as such is also part of the model. The impact functions defined in Assumption [I]
and 2l can be interpreted to represent this channel. Hence, although it is interesting to study the

impact of the media during political campaigns, it can be interpreted as being in the model’s
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background and hence the model’s predictions do not change.

6 Conclusion

In this paper, I have develop a model of multi-issue candidate competition that focuses on
campaign spending when issue priming and policy advertising are important. Incorporating
these two effects in one model of political competition is the main contribution of the paper and
allows to generate novel predictions about campaign communication strategies, that seem to be
more in line with the empirical record than those of earlier theories.

The main takeaways are the following: Issue priming creates a tendency for candidates to
put greater focus on their comparative advantages, but policy advertising at the same time
creates incentives to compete also on other issues. Hence, imperfect convergence in the issues in
an interior equilibrium is generally possible. Second, a candidate may be forced by competitive
pressure to put the greatest emphasis on issues in which he is perceived weak. Finally, to cor-
rectly predict the political agenda during a campaign, one needs to take into account more than
just information about which issues are important, but also how competent voters consider the
different candidates in the different issues. Even a political agenda that turns voters’ sentiment
regarding issues’ importance upside down is possible. Hence, candidates may lose touch with
the electorate due to competitive pressure.

The main predictions of the model are at odds with those of existing models of campaign

communication, especially issue ownership theory due to [Petrocik (1996) and [Simon (2002) and

the dominance and dispersion principle due to [Riken (1996). However, these theories are also at

odds with observed campaigning behavior:

Issue ownership theory clearly requires further development before it can systemat-
ically help us understand campaigns. Simon’s model provides little leverage in ac-
counting for the level and variance of issue convergence observed since it results in
a corner solution predicting no issue convergence. When we define owned issues
in a manner consistent with Petrocik (1996), we find that issue ownership has no

statistically significant relationship with the extent of issue convergence.

Kaplan, Park, and Ridoutl (2006)
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The presented model augments existing theories by taking into account policy advertising in ad-
dition to issue priming. The predictions seem to fit the empirical record better and it provides an
explanation for the frequently observed phenomenon of imperfect divergence in communication
strategies.

The model opens up several avenues for future research. First, a number of novel predictions
were developed that still have to stand the empirical test. Second, the model takes as given policy
platforms and party ideologies. In a further theoretical studies it will be interesting to study

the strategic repercussions of the campaign for optimal platform choice and party formation.

Appendix

A Psychological underpinnings

A.1 Policy advertising and the mere-exposure effect

Policy advertising is modeled as purely persuasive and assumed to be effective. This as-

sumption is quite common and many scholars follow this approach, e.g. [Snyden (1989) , and

laryczower and Mattozzi (2011, 2013). [Mueller and Stratmann (1994) argue that this form of

advertising is also the most important form of political advertising. Economists also frequently

use models of purely persuasive advertising, which LJohnson and Myatt (2006) call ‘hype’, e.g.

Biihler and Halbheer (2011, [2012). See also the survey by Bagwell (2007).
The assumption of persuasive advertising is not as ad-hoc as it may seem very often, but
has a deep rooting in cognitive psychology, and scholars often refer to this phenomenon as the

mere-exposure effect, which says that “repeated exposure to an object results in greater attraction

to that object” (Hogg and Vaughan, [2008), because it creates familiarity. This effect was first

systematically described by |Zajond (1968). He conducted two experiments with a counterbal-

anced measure design that ought to establish the effect. In the first, twelve seven letter Turkish
words were exposed to a number of subjects either once, twice, five times, ten times or 25 times
for two seconds a time. At each exposure subjects were told how to correctly pronounce the word
and asked to repeat it. The goal of the study was said to be studying the learning capabilities of
subjects. At the end of the experiment subjects were told that each word was a Turkish adjective

with either a positive or negative meaning and were asked to rate the goodness of the meaning
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on 7 point (0-6) scale. He derived a strong and statistically significant effect (p < 0.001) of mere
exposure, but with diminishing marginal effects. Because learning to pronounce may also be
the reason for the effect he did the same experiment again with Chinese characters instead of
Turkish words and the results very much resembled those from the first experiment.

Many authors have worked on the mere-exposure effect in very different scenarios since, e.g.

Zajond (1980, 2001), [Harmon-Jones and Allen (2001), [Tom, Nelson, Srzentic, and King (2007),

Moon, Mackie, and GarciaMarques (2009), and [Jones (1999), and found the effect is persistent.

Serenko and Bontis (2011) found strong evidence that researchers’ quality rating of academic

journals increases with exposure as well. In a meta-study of more than 200 experiments on the

subject, Bornstein (1989) found that the effect is robust and positive, but also confirmed that

the marginal effect of exposure is decreasing. Hence, the effect is strongest (at the margin) when
individuals are completely unfamiliar with a stimulus.

What does this effect imply for policy advertising? It means that, for example, Obama
repeatedly stating that the ‘Affordable Health Care for America Act’ is good for the country
will increase individuals attraction to actually adopting such a policy. However, with decreasing
marginal impact. Hence, we can interpret the mere-exposure effect as a psychological foundation

of the persuasion technology introduced in Assumption [l

A.2 Priming

In psychological terms, priming is a cognitive process that activates accessible categories in the
mind of a person. Exposure to a stimulus makes the related categories of the stimulus easier
accessible and the categories become more important in the mind of individuals. This effect may

be long lasting — up to 24 hours — and is quite subtle. People often do not realize that they were

primed (see e.g. [Hogg and Vaughan (2008)). [Smith and Mackid (2007) put it in the following

way: “[...] anything that brings an idea to mind—even coincidental, irrelevant events—can make
it accessible and influence our interpretation of behavior” (page 67). In the specific example of a

political campaign, priming makes an issue more salient and thus individuals evaluate the issue as

more relevant for making decisions (see [[yengar and Kinden (1987) or [Weaver (2007)). Primin

is hence closely related to the theory of agenda setting (see for example the discussion in |Willna

1997)). In deciding between alternatives, the primed issue is still in the memory and becomes
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more important. Priming can therefore “alter the standards by which people evaluate election

candidates” (Severin and Tankard, [1997). In that sense, priming theory can be interpreted as a

psychological foundation of the issue priming contest as defined in Assumption 21

B Technical Appendix

B.1 Existence of Equilibrium

Proof. Proving existence of equilibrium is a bit intricate, because due to the complexity of the
problem at hand, it is not really possible to characterize the shape of the individual payoff
functions. Hence, I will simplify the problem a bit and show that starting from this simplified
problem, payoff function must behave similarly in a sufficiently close neighbourhood.

Before getting started with the more complicated part, note that each candidates relevant
strategy space is a subset of [0, 1], because effort larger than 1 is strictly dominated by spending
nothing at all. This strategy space is convex and compact. Also note that individual payoff
functions are continuous in all variables. To ensure existence of a pure strategy Nash equilibrium
it hence suffices to show that payoff functions are strictly concave (which is easier to show than
strictly quasi-concave, which would also be sufficient).

To show concavity, I assume i) that there is a parameter ¢ governing the magnitude of the

all derivatives of g(.|¢) and that the derivatives of g(.|() are continuous in (. I also assume

dg'(.|¢)
dg

< OV¢ < ¢,

that ii) g(x|¢) is C?, and that %&‘O = ¢'(.|¢) = 0 if ¢ > ¢ for some (. I assume first ¢ = ¢ and
show that the result holds. I then argue that a continuity argument proves that the result must
also hold for some ¢ < (. If ¢ = ¢, ¢/(x) = 0 and thus the campaign revolves only around policy
advertising.

A candidate’s payoff function is strictly concave, if the Hessian is negative definite, i.e. if

the leading principal minors d* of the Hessian alternate in sign and d' < 0. Consider the first

derivative of a candidate’s payoff function with respect to a:;
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this second derivative is strictly negative. The condition is similar to log-concavity of f(x) but
somewhat more restrictive. It allows for both increasing as well as decreasing returns in policy
advertising f(z). f”(xz) < 0 trivially assures that the inequality holds.

If (B) holds and ¢ = (, each candidate’s payoff function is strictly concave in his own
strategy. FEach entry on the main diagonal of the Hessian is negative and the leading principal
minors alternate in sign. Note that when ¢ = ¢, ¢/(2|¢) = 0 and hence also g”(z|¢) = 0. Since
the determinant of a square matrix is a continuous function of its entries, which can be seen
for example using the Leibniz formula for determinants, and all entries are continuous in (, the
determinant must also be continuous in . Hence, if (B.I]) holds, the candidates’ payoff functions
must be strictly concave in their own efforts also in a neighbourhood of ¢ for some ¢ < . This

assure existence of pure strategy equilibrium in this neighbourhood by the Debreu, Glicksberg,

and Fan (1952) theorem (see for example Theorem 1.2 in [Fudenberg and Tirole (1991)). If in
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addition f’(0) sufficiently large, an interior pure strategy equilibrium exists, which can easily
be seen from the first order conditions (unless Eg [0}(1 — 0%)w.] = 0, which is excluded by

assumption) . O

B.2 Proof of Proposition (1

Proof. Remember from (7)) that the first order conditions in issue 4, which have to hold in an

interior equilibrium, can be written as

omi(x;s) act (x; s) i o i aw%(x; s) 1

7(%:3 = FEgs 7(%:3 wy(x38) + 3,4 (c%(x, s) — ch(x; s)) Tﬂl —y =

Omy(x58) acy(x38) o i i owl (x; ) 1
ori = Es|— oak Wy (X58) = D4 (C‘%(X7 s) — ¢ (x; s)) o |~ y=0

After simple manipulations we can rewrite this as

oc(x;s)  Och(x58)\ ;. ] . o Owl(x: 5)
Es K o + oz ) wy, (X; s)] = —2Fs Z (C%(X, s) — cn(x; 8)) Tnll (B.2)

J#i

The RHS relates to comparative advantages, the LHS to differences in spending, as I will show
now.

Take a look at the LHS first:
O f!(xh)}
(61 F(a}) + (1 —62) f(a)?
uix s>] (P Ta) — Fa) )

wy (%3 )

ox' o’ v
0,(1—90;)
(62 (%) + (1 — 6) f ()

Es K@cﬁ}(x; s) N dey (x; s)> i (x: s)] s [9%(1 00 {F () () — f(a

The expected value in the first term is strictly positive and hence the sign of the whole expression
depends solely on the second term. The second term is positive (negative/zero) whenever x} < z

(>/=). This follows from

G @) - f@?
dr F)?

whenever f(x) is log-concave, which follows from Assumption[Il Hence, to prove the proposition

it remains to be shown that the RHS of (B.2)) is negative whenever candidate 1 has a comparative

30



advantage in ¢. Formally

aw%(x; s)

Sign | E's Z (cd(x;8) — ci(x;5)) o = Sign [0'] .
JFi
Straightforward manipulations yield
Sign |Es Y. (c’ x;5) — ¢l (x; 8) 8wv (s )
J#i ’ v 5331
5) —

(
= iyt S B [Ty (06 0) - o )w ol
= Sign [ s [ch(x6:5) (1 — wi () zm (choxs ) )H
= Sign [Eg [cf)(x; s) — ¢l (x; 8)wd (x > it ( X; s)wv X; S)

= Sign [Eg [ci(x;5)] — Es [ZJ 1 CZJ(X s) wh(x; S)H = Sign [07] .

Hence, candidate 1 spends more on an issue than 2 if he has a comparative advantage, less if he

has a disadvantage, and as much else. O

B.3 Proof of Proposition

Proof. To prove the proposition I show that if one issue is extremely important relative to all
others, this issue receives the bulk of attention from both candidates, independent of candidates’
competence levels. The rest follows immediately.

Look again at the FOCs in issue i:

. i (e J (-
Imbss) — g | 208 sy 4 3 c%(xﬁ)—a"””(".’s)] —y Lo
oz} oz} ox}
0 ;S act (x; S n ; owy, (x; S
OmeS) s [0S i ) + 3 (1 ) 2 )] —7 Lo
xt o, oxh
Now assume Eg [w},] =1, implying all Eg [wf,] =0ifi € {2,3,...,n}, and assume there are no

comparative advantages, Es [9@(1 — 9%)] = ¢V¢ with identical distributions in all issues. Then

omi(x;S) dck(x;S) !
Be |/ 2
Oxl s [ Oxl 7=0
oma(x;S) oct (X S| v
Oxd = s [ o} 7=0
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and

%;ZS) = —v<0 Vke{l,2} AN Vie{2,3,...,n}
Hence, in all issues other than 1 no candidate spends anything at all and spending in is-
sue ¢ will be identical for both and given by the condition in (B3) with Eg [w},] = 1 and
FEs [91’;(1 — 91’))] = q. If v is sufficiently low, there will be an interior equilibrium in issue 1 with
both candidates spending z} = 21 = 2! > 0 and 2/ = 0 if i > 1. Note that because there are
no comparative advantages, both candidates spend the most on there worst issue, because all
issues are worst issues. Now assume in issue 1 some interval of voters decrease there evaluation
of candidate 1 such that their # decreases, while all others keep their preferences constant.
Then Es [9},(1 - 9},)] < ¢ and issue 1 must be candidate 1’s worst issue. Note that as long as
issue weights remain unchanged this implies both candidates still spend the same on issue 1 and
nothing on all other issues. Hence, candidate 1 spends the most on his single worst issue. Now
assume in a last step that Eg [wf,] =1- % if i € {2,3,...,n}. This implies that all issues
other than 1 are identical in the sense that they have identical weights and identical distributions
of the §s. Thus, there exists a completely symmetric equilibrium in those issues. Now assume
FEs [w},] decreases from 1 by a bit and that ~ is sufficiently low to assure an interior equilibrium.
Then, by continuity, there exists some interval Eg [wf)] € (0,w] such that x% > a;ll > (, which

proves the proposition. O

B.4 Proof of Proposition

Proof. As before, to prove the proposition I assume there is a parameter { governing the mag-

nitude of the first derivative of ¢’(.|¢) in the following way:

dg'(.1¢)

ac <OV¢ < ¢

and %&'o =0 if ¢ > ¢. T assume first ¢ = ¢ and show that the result holds. I then argue that
a continuity argument proves that the result must also hold for some ¢ < (.
Assume the following situation. Issues can be ranked according to their importance, where

1 is the ex-ante least important issue and n is the ex-ante most important issue. In particular,
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I assume
B 21
n(n+1)

i

for i € {1,2,...,n}. This assumption ensures that w! < w? < --- < w" and that S wh =1

Assume also that we can rank expected ex-ante competence of candidates in the following way:

4in — /16212 — 16in(1 — i +n)
&in

o =

This assumption assures that % =0'>602>-..>0">0.

The system of first order conditions in issue i is

%‘:{S) = FEs (Zl ) v( )+Zj . v( )%‘;ﬁl’s) . ;O
Oma(x; ol (x: |
% Fs % b 8) + 305, (1= ww»%} —vL0

Using ¢ = ¢ implies a—w- = 0 for all 4, j, k, this simplifies to

.

om(x; S aci (x; S i !
i g [ 5] L
Oma(x;S) [ ocy(x:8) } !
—— . = E L(x;S)| —v=0
633‘22 |C_C S 633‘2 U(X7 ) Y

Using the specific functional form yields

omES)  _ p| (- 0)’()()] L
ool 6= | @ren + 0 e [wi] =
M . - B 0, (1 = 0,) f (1) f'(x5) Belwi]l —~ =0
orl le=¢ S (00f(2h) + (1— 0)f(x ))2 [wy] —

This system of equations has a single solution in which #{ = z% = 2’. Using this, we can simply
the FOC to

oma(x; S (2! : ; ; |
%‘CZE — §£$Z;ES 6:(1—6,)] Es [wy] —~v=0

Hence, the equilibrium in issue 7 is completely characterized by

f'@h) ¥
f(al) — Es[0i(1—0})] Es [wi] (B.3)
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Note that the LHS is strictly decreasing in ' iff f(z) is log-concave, which is guaranteed
by Assumption [I implying that spending gets larger as the RHS gets smaller. Now assume
Es[0(1—0%)] = 2= and Es [wi] = % We then get

4in

f'@’) _ 2yn*(1+n)
f(zt)  n4+1-—i

It is clear to see that the RHS is increasing in i, and hence z* decreases in i. But note that the
issues’ importance is increasing in 7. Hence, in that situation the least important issue, issue 1,
receives the bulk of attention and the difference in spending between any two issues is strictly

positive. To see this note that the difference between any two

ES [92(1 — 9;)] ES [wi}] — ES [9:')—1—1(1 o 93}4—1)] ES [’LUH_l 1 > 0.

o] = 221+ n)
Consequently, the difference in spending between i and i+ 1 must be strictly positive as well for
all 4. This proves the result for the case of ¢ = . What happens if we lower ¢ starting at this
point? Unfortunately it is not possible to determine efforts precisely. However, we know that
the FOCs of the candidates are continuous in all variables and by assumption also in (. Hence,
marginally lowering ¢ has a marginal impact only on spending and hence we know there must
be some interval Z := [¢, (] with positive measure such that the proposition holds also for all

€ =. This proves the proposition. O
¢ p prop

B.5 Proof of Proposition [

Proof. This follows immediately from the first order conditions and the assumption of an interior

equilibrium. Recall that the system of first-order conditions is as follows:

omi(x;s) act (x; s) i P i 8w%(x; s) 1

7895% = FEs 7(%;3 w;, (x5 8) + Z#i (c%(x7 s) — ch(x; s)) Tcﬁ -y =

Omy(x;s) dcy(x;8) 4o i i dwl(x; s) N
o = Es|— o] wy(X38) — >4 <CZ;(X, s) — ¢l (x; s)) o |~ Yo = 0

34



Oma(x; s) from oy (x;s)

Subtractin : :
& Oz}, oz}

yields

act (x;5)  Oci(x;5) - - - owd (x; s)
E v Ch ' (x; = —-2F c(x;8) — c (x; —_— A
S |:< 63321 + 8!1722 wv(X7 S) S Z ( U(X7 3) Cy (X7 S)) 63321 +

J#i
We know that the LHS is positive when 2 spends more and negative when 1 spends more. If
nobody spends more on that issue, the LHS is zero. We also know that the RHS takes the

opposite sign of o when A = 0. The proposition follows. O
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