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ABSTRACT 
 
This study shows that one of the most intriguing findings on political participation (that 
the participation rate is higher in close elections) is due to the omission of variables -- the 
marketing activities. The finding about the relationship between closeness and 
participation is intriguing because (1) it seems to imply that people participate in 
elections because their vote might be decisive, but (2) such an incentive to vote is 
unreasonable. 
 
This study presents a theoretical model that suggests that closeness does not affect the 
turnout rate directly, but rather through the marketing activities of the parties. In other 
words, it is shown that in equilibrium, close elections attract higher marketing spending, 
which in turn increases turnout. 
 
The author use data on the 1996-2004 presidential elections in the US to examine the 
model and its implications. Using structural (and non-structural) estimation the author 
finds that the data support the model and its implications. Furthermore, the effect of 
marketing on turnout is quite dramatic. For example, it turns out that if the marketing 
activity were cancelled in the 2004 elections, the number of voters would have decreased 
by 15 million. 
 
Keywords: political marketing, marketing communications, structural estimation of an 
equilibrium model, advertising effectiveness, structural clustering 



 “Saying that closeness increases the probability of being pivotal [in elections]... is like 
saying that tall men are more likely than short men to bump their heads on the moon.” 
(Schwartz 1987).  
 

This study shows that one of the most intriguing findings on political participation 

is due to the omission of variables -- the marketing activities. 

The intriguing empirical finding is that the participation rate is higher in close 

elections (see, for example, Shachar and Nalebuff 1999 who, as discussed below, did not 

only document this finding, but have also presented a theory to explain it). This finding 

seems to imply that people participate in elections because their vote might be decisive 

(and thus they are more likely to participate in close elections). However, such an 

incentive to vote is unreasonable because in a national election, the probability that 

someone’s vote will change the outcome is essentially zero. So, why does the closeness 

of the race matter? 

This study shows that closeness does not affect the turnout rate directly, but rather 

through the marketing activities of the parties. In other words, (a) the candidates devote 

more marketing effort and money to states with close races, (b) marketing increase 

turnout, and thus (c) when the marketing variables are not accounted for, it seems that 

closeness has a direct affect on turnout. 

The model is structured to capture the setting of presidential elections in the USA. 

The sequence of events is the following. First, the candidates decide on (a) the allocation 

of their advertising budget across the 50 states, and (b) their (costly) grassroots effort in 

each state. Second, based on these marketing activities (and various attributes of each 

state), the participation rate and the vote share of each candidate are determined. 

In equilibrium the marketing activity in each state is driven by the predicted 



closeness of the race, and by three additional state-level elements: (1) the number of 

electoral votes, (2) the size of the voting population, and (3) the effectiveness of 

marketing in stimulating turnout. Interestingly, the last factor was ignored by previous 

studies that implicitly assumed that marketing effectiveness does not vary across the 

states. However, it seems reasonable that the response to marketing does vary across the 

states (as suggested by this model) and that experienced political parties are aware of that 

and design their resource allocation accordingly. Thus, an interesting secondary research 

question would be: is there heterogeneity in marketing effectiveness across the states and 

if there is, what is its importance in explaining candidates’ marketing decisions? 

To test this model and its implication we have collected state-by-state data on the 

1996, 2000, and 2004 presidential elections in the USA. The endogenous variables are 

the share of votes for each candidate, participation rates, advertising and the share of 

eligible voters contacted by the parties (i.e., grassroots campaign). The list of exogenous 

variables includes such variables as a state liberalism index and the percent of voters who 

moved to the state shortly before the elections. 

The preliminary results, based on non-structural estimations, provide an initial 

support to the main hypotheses of the study -- when the marketing variables are 

accounted for, turnout does not depend on closeness. We also find that, as predicted by 

the model, the marketing variables depend on closeness and have a significant effect on 

turnout. 

The structural estimation accounts for the endogeneity of the marketing variables 

and deals with additional estimation issues. It turns out that this prudent analysis also 

provides support to the main hypothesis—the effect of closeness on turnout is only 



through the marketing variables. In other words, the puzzling direct effect of closeness on 

turnout, found in earlier studies, was due to the exclusion of the marketing variables from 

the analysis. 

Furthermore, our findings suggest that the effect of the marketing variables on 

turnout is quite dramatic. For example, using counterfactual experiments we show that if 

the marketing activity was cancelled in the 2004, the number of voters would have 

decreased by 15 million. This result indicates that marketing is an important factor in the 

functioning of the American democracy. 

The structural estimation coupled with a unique segmentation (clustering) 

approach demonstrates that there is significant heterogeneity in the effectiveness of the 

marketing variables across the states. Furthermore, it also shows that this heterogeneity, 

ignored by previous studies, has an important impact on the allocation of the advertising 

budget. Specifically, allowing marketing effectiveness to vary across the states improves 

the R2 of the turnout part of the model (from 70 percent to 96 percent) as well as the 

marketing part (e.g., 45 percent to 62 percent for ads). 

The rest of this article is composed of six sections. In the next section we present 

the model. We then describe the data, followed by the preliminary results. In the 

following two sections, we discuss estimation issues and report the structural estimation. 

The final section concludes. The rest of this section presents the relevant literature. A 

reader who wishes to learn more about this paper can find the appendix on the journal’s 

Web site. 

 

 Related Literature 



There are three lines of work that are related to this study. First, studies that have 

speculated that the effect of closeness on turnout is indirect. Second, studies that have 

included a marketing variable in the turnout equation. Third, studies that have examined a 

resource allocation model. Clearly, none of the previous studies estimated a model in 

which closeness, turnout and the marketing variables are endogenous. 

We describe the most relevant findings in the same order as above. 

 

Indirect effect of closeness. Although they did not focus directly on the role of marketing 

activities in resolving the participation puzzle, Cox and Manger (1989) and Shachar and 

Nalebuff (1999) also conjectured that the effect of closeness on turnout is indirect. 

Cox and Manger (1989) suggested that elite actors (candidates and their chief 

financial supporters, for example) respond to closeness with greater effort at 

mobilization. However, using data on the 1982 U.S. House elections, they found that 

even when campaign expenditures are accounted for, the closeness of the race has a 

direct effect on turnout. Note a couple of differences between their approach and ours: (1) 

unlike our data, theirs did not account for the marketing efforts of volunteers (and thus 

for a large portion of the grassroots campaign) and (2) they did not account for the 

potential endogeneity of the marketing variables and closeness. 

Shachar and Nalebuff (1999) have raised a similar argument. They suggested that 

the population is divided into social groups, and that each group has a leader (who is not 

necessarily a political figure) and followers. They showed that, in equilibrium, leaders’ 

effort is a function of the pivotalness of the state (which structurally depends not only on 

predicted closeness but also on the number of electoral votes and the size of the voting 



population), and that followers respond to such effort. Using state-by-state data on 

presidential elections in the U.S., they demonstrated that their model is consistent with 

the data. However, their structural estimation did not include data on effort. Thus, they 

could not examine whether the direct effect of closeness (and the other strategic 

variables) vanishes when marketing activities are accounted for. 

 

Marketing variables in the turnout equation. The role of grassroots campaign in 

stimulating participation in elections was identified almost a century ago (see Gosnell 

1927, Eldersveld and Dodge 1954, Eldersveld 1956, and Kramer 1970). Recently, using 

an extensive randomized field experiment, Gerber and Green (2000) demonstrated that 

personal (face-to-face) canvassing substantially increase turnout. 

Lately, mostly due to the availability of data on advertising expenditures, scholars 

have studied the effect of advertising spending on the participation rate. Using detailed 

political advertising data (combined with survey data) Freedman, Franz and Goldstein 

(2004) demonstrated that exposure to ads has a positive effect on turnout. 

There are various significant distinctions between this study and the previous 

work. The most important one is that previous studies (other than those using 

experimental data) have implicitly assumed that the marketing variables (advertising 

spending and grassroots campaign) are exogenous, while we account for the endogeneity 

of these variables. 

 

A resource allocation model. Mostly due to the scarcity of data, the initial examinations 

of the allocation of campaign resources across the states were theoretical. Brams and 



Davis (1973, 1974) showed that in equilibrium candidates will devote a disproportionate 

share of their resources to states with many electoral votes, while Snyder (1989) 

introduced the role of closeness in resource allocation. Following such theoretical studies, 

there was some evidence that ad spending (Nagler and Leighley 1992) and grassroots 

campaigning (Shachar and Nalebuff 1999) empirically depend on the closeness of the 

race. 

Unlike previous studies, which either presented a theoretical model or estimated a 

non-structural model, we directly estimate an equilibrium-based model of resource 

allocation in elections. Furthermore, this study introduces a new element (ignored by 

previous theoretical and empirical studies) that is involved in the resource allocation 

decision -- the level of responsiveness of each state to marketing activities. Finally, 

unlike previous studies that try to endogenize either ads or grassroots efforts, this study 

simultaneously explains both. 

Resource allocation is a central decision in marketing (consider, for example, the 

allocation of advertising budget across media outlets.) Recently, Manchanda, Rossi and 

Chintagunta (2004) study the distribution of sales force managers’ efforts across 

physicians. They demonstrate that by accounting for the knowledge of sales force 

managers on the responsiveness of physicians, the econometrician can improve the 

precision of the estimates. Srinivasan, Raman and Naik (2005) presented a model of 

optimal resource allocation to corporate versus product branding. 

 

Political Marketing 

The scarcity of studies in marketing in the literature above is surprising. The volume and 



importance of political marketing is too significant to be ignored by marketing scholars. 

In the 2004 elections the two candidates spent together more than a billion dollars and the 

total spending on all the 2004 races were about 4 billion dollars 

(http://www.opensecrets.org/pressreleases/2004/04spending.asp). These numbers are 

very impressive since almost all the spending of political candidates is on marketing. In 

other words, in 2004 the spending on political marketing in the US was almost 4 billion 

dollars. In order to appreciate the volume of this industry one can compare it to an 

industry which receives a lot of attention by marketing scholars -- the movie industry. 

The total spending on media buys for the major studios in 2006 was estimated at a little 

more than $3.5 billion (http://www.hollywoodreporter.com/) 

However, the importance of political marketing should not be based only on its 

monetary volume. Since the 1960 elections in the US it has become clear that political 

marketing might determine who wins the presidency.1  

Intensifying the academic examination of political marketing can be beneficial for 

at least two reasons. First, some aspects of political campaigns—such as (a) the winner 

takes all, and (b) a common deadline for the campaign—create a semi-natural 

experimental setting. This setting (which is quite structured) makes it easier (than in the 

commercial arena) to examine some interesting research questions. Second, the data on 

political campaigns is rich. It is possible to get a lot of information on both voters (such 

as their knowledge, attitudes, perceptions, preferences, choice, etc) and candidates (such 

as their positions, declarations, ads, spending, etc). For example, in this study, we have 

data on the marketing spending of all the firms in the market. Such data is quite rare for 

commercial campaigns. 



 

THE MODEL  

 

The model is designed to capture the equilibrium relationship among turnout, marketing 

activities and the pivotal probability. In order to focus on turnout, we follow Shachar and 

Nalebuff (1999) and assume that there are no swing voters. Thus, the role of marketing 

activities is to increase turnout among supporters, not to change the voting tendencies of 

individuals. As discussed in more details below, in our model supporters of a candidate 

are not necessarily affiliated (or identify) with his party. Thus, our assumption does not 

imply that people do not vote outside of their party. This assumption is consistent with 

observations of scholars who have demonstrated that the campaign has a marginal effect 

on the choice of party and thus its main role is to stimulate turnout. Furthermore, it is 

important to realize (as formally demonstrated in the subsection titled as  “Individuals’ 

decisions” ) that even with this assumption the model still implies that an increase in the 

marketing spending of a candidate (ceteris paribus) leads to an increase in the number of 

votes that he gets. We return to this issue at the end of subsection titled as “Individuals’ 

decisions” and show that, given our data, this assumption is not restrictive. 

We start by a brief description of the setup of the model and proceed by 

characterizing the choices of voters and the equilibrium strategies of the parties. 

 

The Setup 

The model is structured to capture the setting of presidential elections in the USA. Two 

candidates, r and d, compete for the presidency. The elections are being held in S states 



on the same day. The candidate that gets more votes in state s wins all the electoral votes 

of that state, vs. The candidate that gets more electoral votes wins the election. 

The sequence of events is the following. In the first stage the political parties 

determine the marketing variables for each of the S states, and in the second stage each 

eligible voter in each state decides whether to participate in the elections. 

Although our data consist of three election periods (1996–2004), to simplify the 

notations the theoretical model focuses on one election and thus ignores a time subscript 

(which will be added in the empirical section). 

We start the analysis by characterizing the second stage decisions— the choices 

of the individuals (i.e., potential voters). 

 

Individuals’ Decisions 

Individuals make two (related) decisions: (1) whom to vote for, and (2) whether to 

participate in the elections. 

The first decision is exogenous to the theoretical model. (However, it is an 

endogenous variable in the estimation.) The population of eligible voters is exogenously 

divided between those who support d and those who support r. While we sometimes refer 

to the first group as “Democrats” and to the second as “Republicans,” it does not mean 

that these are registered voters. It only means that each eligible voter prefers one party 

over the other and if she participates in the elections, she votes for the candidate of “her” 

party. 

The share of Democrats, ds, is a random variable with mean zsθ and variance 2
dσ .2 

In other words, part of the variation in ds is due to observable variables, zs, and part is due 



to unobservables. Previous studies (e.g., Campbell 1992) have outlined a long list of 

variables that can be included in zs (for example, a liberalism index of the state, and the 

composition of the state legislature party division). Such variables will be included in the 

empirical analysis. 

The second decision, whether to participate in the election or not, is endogenous 

both in the theoretical model and the empirical one. This decision depends on various 

factors such as the individual’s education, income and race. More importantly, the parties 

can affect the participation rate of their supporters with their marketing activities— 

advertising and grassroots campaign. Thus, the turnout rate among the supporters of j 

(i.e., the share of supporters of the candidate of party j who participate in the elections) is 

 )(exp= 0,,,, sjsj
c
ssj

a
ssj ca εβδδψ +++  (1) 

where aj,s is the number of ads sent by party j in state s, cj,s is the share of supporters in 

state s  who were contacted by a representative of party j, β0,j  is the a-priori tendency to 

participate in the election (which is allowed to differ between the supporters of d and r), 

and ε is a random variable that represents the other factors influencing the participation 

decision. The mean of ε is xsβ and its variance is 2
εσ . In other words, the turnout rate is 

not only a function of the marketing variables, but also of other observable factors 

captured by x. While ε vary across states, it is common for all individuals in any specific 

state. 

The parameters a
sδ  and c

sδ  represent the effectiveness of the marketing activities. 

These parameters are state-specific. This means that advertising (or grassroots campaign) 

might have a stronger effect in some states than in others. While we expect that on 

average an increase in the marketing variables would lead to an increase in the turnout 



rate, it is possible that a
sδ  and/or c

sδ  are negative for some of the states. In other words, 

while a
sδ  and c

sδ  are not necessarily non-negative, we expect that the marginal effect of 

marketing, across all states, is positive. The role of the heterogeneity in the δs will be 

discussed later. 

Before presenting the next argument it is useful to restate the definition of the 

following symbols. The share of those who support d among the eligible voters of state s 

is denoted by ds. The turnout rate among these supporters is ψd,s (and ψr,s is defined 

accordingly). Thus, the proportion of voters for d (out of all eligible voters in state s) is 

dsψd,s and accordingly (1–ds) ψr,s is the proportion of voters for r. 

Because we have assumed that the only role of marketing is to increase turnout 

among supporters, marketing does not change ds. Although marketing does not change 

the unobserved ds, it does affect the observed share of votes for d on election day, 

denoted by dvs. Specifically, notice that: 

 
),,()(1),,(

),,(
=

,,,,

,,

ssrsrrsssdsdds

ssdsdds
s cadcad

cad
dv

εψεψ
εψ

−+
 (2) 

This means that an increase in ad,s and/or cd,s leads to an increase in dvs. Since ds and ψj,s 

are unobservables, the assumption above—that the marketing variables do not have a 

direct effect on the ds— is not restrictive. In other words, while we observe the number of 

voters for d and r, we do not observe the number of supporters of each candidate and the 

turnout rates among supporters. Thus, our data cannot assist us in distinguishing between 

the effect of marketing on the choice of party and its effect on turnout rates. In this sense 

the assumption at hand can be considered as a normalization. 

 



Parties’ Decisions 

The candidates have two marketing tools to stimulate turnout among their supporters—

advertising and grassroots campaigning. Each candidate has a given national advertising 

budget and he needs to decide how to allocate it across the S states. The candidates also 

have local activists whose effort determines the share of supporters who are contacted. In 

other words, the candidates are facing a budget constraint with respect to ads and a cost 

function with respect to contacts.3 Before formulating the production function of ads and 

the cost function of contact, we discuss the objective function of the candidates. 

 

Candidates’ objective function. Previous studies suggested two alternative candidates’ 

goals: (1) candidates wish to maximize the expected number of electoral votes won (i.e., 

market share), and (2) candidates wish to maximize the probability that they will get the 

majority of electoral votes (i.e., probability of winning). While the second goal seems 

more reasonable, the first can also be justified. One such justification might be that the 

margin of victory can have a strong impact on the power the candidate has in office. In an 

early stage of the 1996 campaign it was fairly clear that the president, Bill Clinton, was 

likely to be reelected. Thus, it is sensible to assume that the main objective of both 

Clinton and his Republican competitor, Bob Dole, was to maximize their market share. 

While the theoretical implications of these two alternative goals have been 

examined (Snyder 1989), the issue has not received any empirical attention. One of the 

secondary aims of this study is to take a first empirical look at this issue. To achieve this 

goal, the model will be estimated under two different scenarios—once assuming that the 

candidates’ goal is only to win the election and once assuming that their goal is to 



maximize the expected number of electoral votes won. The comparison between the fit of 

both models will assist us in addressing the question at hand. 

For simplicity of the presentation, the theoretical model is presented under the 

first assumption—the candidates maximize sjss
pv ,∑ , where pj,s is the probability that 

candidate j wins state s. 

 

Advertising spending. The candidates decide about the allocation of their advertising 

budget, Ej, across the states. Formally,  

 jEe jsj
s

each for  , ≤∑  (3) 

where e j,s represents the spending of candidate j on state s. When formulating the 

dependence of a j,s on e j,s we need to account for two real-world characteristics: (1) a j,s is 

concave in e j,s, and (2) the cost of a j,s is an increasing function in the population size (For 

example, reaching the same proportion of voters in California is more expensive than in 

Rhode Island). Therefore the “production function” of ads is formulated as: 

 a
s

a
sjsj nea γτ

,, =  (4) 

where ns the size of the voting population, the parameter τa is bounded between 0 and 1 

(i.e., 0 < τa < 1), and γa is a negative parameter. The assumption that γa < 0 implies that 

the cost is an increasing function of the population size (and thus a j,s is a decreasing 

function in ns). The assumption that 0 < τa < 1 implies that the cost is convex in a j,s (and 

thus a j,s is concave in e j,s). 

 

Grassroots campaign. While the candidates face a national budget constraint when 



determining their advertising spending, they face a local cost function when deciding on 

their grassroots campaign (which is executed by local activists who invest costly effort in 

this activity). 

When formulating the cost function of c j,s we need to account for two real-world 

characteristics—the cost is (1) a convex function, and (2) an increasing function in the 

population size. Formally, the cost function is: 

 )(exp1=)( ,, ρ
τ

γτ
s

c
s

c
sj

c
sj wnccCost  (5) 

where γc is a positive parameter, and τc > 1. The assumption that γc > 0 implies that the 

cost is an increasing function of the population size. The assumption that τc > 1 implies 

that the cost is convex in c j,s. Additional exogenous variables that affect the cost are 

denoted by ws, and include, for example, the proportion of people living in a particular 

metro area. These variables are described and motivated in the data section. 

 

Equilibrium  

Next, we present the objective function of the candidates, and derive the equilibrium 

levels of e j,s  and c j,s. 

We start by presenting p j,s—the probability that candidate j wins state s. Notice 

that when candidates decide on their marketing activities, e j,s  and c j,s, they know the 

distribution of εs, and ds, but not their realizations (which is determined on election day). 

The Democratic candidate wins state s if 

 ),,,,(),,()(1),,( ,,,,,,,, ssrsdsrsdsssrsrrsssdsdds ncceedcadcad αεψεψ ≥⇒−≥  (6) 
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Thus pd,s can be written as: 

 )|),,,,((1=),,,,,( ,,,,,,,,, sssrsdsrsddsssrsdsrsdsd zncceeFzncceep α−  (7) 

where )|( sd zF •  is the c.d.f. of ds (and pr,s is obviously equal to )|( sd zF • .) 

The optimal budget-allocation and grassroots effort of candidate j  (given the 

marketing activities of his competitor) is the solution of the following maximization 

problem:4  

 ⎥
⎦

⎤
⎢
⎣

⎡
−∑ )(exp1),,,,,(max ,,,,,,
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 jsj
s

Ee ≤∑ ,s.t.  

where the parameter κ “translates” the units of the cost function to electoral votes. 

Using Lagrangians we get the following first order conditions for the Democratic 

candidate for every s (To simplify the exposition we do not present the condition 

[ ] 0=, dsjsd Ee −∑λ . It is easy to show that the condition is binding and thus λd > 0 and 

dsds
Ee =,∑ ):  
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and for the Republican candidate (for every s ): 
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We can, now, solve for the budget allocation and grassroots effort in equilibrium. 

We first show that the allocation and effort of both candidates are identical, and then 

solve for the optimal e and c (denoted by e* and c*, respectively) as a function of the 

other variables of the model.5  

Proposition 1 In equilibrium,
r

sr

d

sd

E
e

E
e ∗∗

,, =  and ∗∗
srsd cc ,, =  for every s.  
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This means that in equilibrium, the effort and the proportional allocation of the 

two candidates are identical. 

It turns out that the complexity of the estimation decreases dramatically if in 

equilibrium ∗∗
srsd ee ,, =  (because in such a case there is an analytical solution for e*). Of 

course, this would be the case if Ed = Er. Such an assumption (i.e., Ed = Er) is, actually, 

quite reasonable in general. For example, in the 2004 elections the total disbursements of 

George Bush and John Kerry were 359 and 333 million dollars respectively (Source: 

Federal Election Commission. Note, though, that this assumption might be less 

reasonable for the 2008 election, but the 2008 elections are not included in our data set). 

Furthermore, in the data section we show that the result ∗∗
srsd ee ,, =  is also quite reasonable 



empirically for our data. Thus, in order to (dramatically) simplify the estimation, we 

assume that Ed = Er = E and get that in equilibrium ∗∗
srsd ee ,, = , and as a result, 

)(exp1
1=),,,,(

0,0,
,,,,

rd
ssrsdsrsd nccee

ββ
α

−+
. Notice also (from the proof of Proposition 

1) that in this case λd = λr. We can now easily solve for the optimal marketing levels. 

Proposition 2 The equilibrium common values of the budget-allocation and the 

grassroots-effort are 
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Proof To solve for ∗
se.,  we first solve for λ (using either eq. 9 or eq. 11 and the result that 

∗∗
srsd ee ,, =  and rd λλ = ): 
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and then plug it back into 9 and 11. The solution of ∗
sc.,  is immediate from 10 and 12.  

This result implies that the marketing variables depend on four elements. They 

increase with (a) the number of electoral votes, vs, (b) the predicted closeness of the race, 

( )sd zf |∗α , and (c) the responsiveness of voters to the marketing variables, a
sδ  and c

sδ , 



and it decreases with the size of the voting population, ns. The marketing variables also 

depend on the τ parameters, ws (only for ∗
sc., ) and E (only for ∗

se., ), but these elements are 

of lesser interest. 

The role of three out of these four elements (electoral votes, predicted closeness 

and the size of the voting population) has already been highlighted by previous studies. 

These variables are usually referred to as the “strategic variables.” However, previous 

studies ignored the potential heterogeneity in the effectiveness of the marketing variables. 

Here, we show theoretically that two states that are identical with respect to the three 

strategic variables might still see different marketing activity due to differences in their 

responsiveness level to the marketing variables. Although we do not have a theory behind 

the potential differences in the δs across states, it seems reasonable to assume that such 

variation exists and that experienced political parties are aware of it and design their 

resource allocation accordingly. This raises two empirical questions. First, is there 

heterogeneity in the δs? Second, what is the importance of such heterogeneity in 

explaining parties’ strategies? The second question is especially interesting, since this 

element was ignored by previous studies. 

 

The effect of closeness on the turnout rates. Since the marketing activities are a function 

of the strategic variables, the turnout rate also depends on these variables even if they do 

not have a direct effect. In other words, even if predicted closeness, for example, does not 

have a direct effect on turnout, it still has an indirect effect through the marketing 

variables. 

Thus, without accounting for the marketing variables, it might seem that the 



turnout rate (conditional on xs) is a function of the closeness of the race and the other 

strategic variables. However, according to this model, when the marketing variables are 

accounted for, the closeness of the race should not have any direct effect on turnout. 

 

Summary of the research questions. The main research question is simple -- Is the turnout 

rate a function of the strategic variables when the marketing variables are accounted for? 

We have presented various secondary questions as well: (1) Is there heterogeneity in the 

δs and what is the role of such heterogeneity in explaining candidates’ strategies? and (2) 

Is the objective function of the candidates to maximize their winning probability or the 

expected number of electoral votes? Finally, given the importance of turnout rates for the 

functioning of democracies, we would also be interested in the contribution of marketing 

to the turnout rate. We will elaborate on this secondary research question later. 

 

 

 DATA  

 

To test the model’s implications and structurally estimate it we have collected 

state-by-state data on the 1996, 2000 and 2004 presidential elections in the USA. These 

include information about the four endogenous variables of the model—election results 

(i.e., the share of votes for the Democratic candidate), turnout rate, ads and contact. They 

also contain exogenous variables such as the number of electoral votes, the percentage of 

eligible voters who moved into the state in the year before the elections, and a state 

liberalism index. The following four subsections (a) present the four endogenous 



variables and the exogenous variables associated with them and (b) provide a statistical 

description of these variables (i.e., summary statistics). For a more elaborating 

description of the data see the working paper version of this study (Shachar 2007). 

 

Election Results 

The endogenous variable is dvs,t, the share of votes for the Democratic candidate in each 

state and election year. The election years are indexed by t. This subscript was ignored in 

the model section to simplify the notation. The mean and median of this variable (48.72 

percent and 49.29 percent, respectively) are very close to 50 percent demonstrating that 

in general these elections were very close. Furthermore, in more than 71 percent of the 

races dvs,t was between 40 and 60 percent. Table 1a describes this variable and the 

relevant exogenous variables (such as a state liberalism index) formally and statistically. 

 

 Participation Rates 

The turnout rate, denoted by ys,t, is defined as the share of votes for both the Republican 

and Democratic candidates out of the voting age population. We use the voting age 

population rather than registered voters mainly because we consider not registering as 

another form of failure to participate. 

The mean and median turnout rates are 50.97 percent and 51.51 percent, 

respectively. The simple relationship between the closeness of the race and turnout can be 

illustrated by the higher participation rate in close elections. For example, the average 

turnout rate for the 29 races in which the winner have had at most 52 percent of the votes 

(i.e., .48 ≤ dvs,t  ≤ .52) is 53.58 percent. This result is based on the ex-post closeness. The 



results with ex-ante closeness (i.e., .52.48 ,

^
≤≤ tsdv , where tsdv ,

^
, the predicted dvs,t, is 

described in the “preliminary results section”) are similar. 

Table 1b describes this variable and the relevant exogenous variables (such as the 

presence of a contemporaneous governor’s race) formally and statistically. 

 

Advertising 

The raw data on advertising was created by Campaign Media Analysis Group (CMAG) 

for the 1996, 2000, and 2004 elections, and were made available to us by the University 

of Wisconsin Advertising Project (see Goldstein, Franz, and Ridout 2002 and Goldstein 

and Rivlin 2006). These data provide a comprehensive record of every ad broadcast on 

the national broadcast and cable television networks in each of the nation’s top media 

markets. 

Since the data is broken down by candidates, it allows us to examine the 

reasonability of the assumption Ed,t = Er,t and the result that ∗∗
tsrtsd ee ,,,, =  (which implies, 

of course, ad,s,t = ar,s,t). What do we mean by “reasonability?” It is highly unlikely that (in 

every election year) the total budget of each of the candidates is exactly the same (i.e., 

Ed,t = Er,t). However, this assumption is very helpful in dramatically simplifying the 

estimation. Thus, the empirical examination should not be whether ad,s,t = ar,s,t is exactly 

right, but rather whether this is a reasonable approximation. Of course, there is no 

statistical test of whether an assumption is “a reasonable approximation.” In other words, 

it is a subjective assessment. Fortunately the evidence reported below is positive enough 

and thus provides the support needed to determine that the assumption is indeed “a 

reasonable approximation.” 



The first piece of evidence to suggest that the assumption is reasonable is the very 

high correlation between ad,s,t  and ar,s,t. It is .84 in 1996, .93 in 2000 and .96 in 2004. 

These correlations imply that, as expected by our theory, the allocation of the two 

candidates across the various states is fairly similar. 

The second, and even stronger, piece of evidence appears in Table 2. This table 

reports the estimates of b0 and b1 (for each election year) in the simple regression 

b
tstsrtsd abba ,,,10,, = ε++  where b

ts,ε  comes from a normal distribution with mean zero and 

variance 2
bσ . Strictly speaking, we expect to get b0 = 0 and b1 = 1. The estimates are 

pretty close to these values (e.g., b1 is 1.007 in 1996, 1.008 in 2000 and 1.288 in 2004). 

These estimates satisfy the reasonability “requirement.” Furthermore, it turns out that in 

most cases they even satisfy the strict statistical testing. Specifically, a simple Wald-test 

for each parameter separately cannot reject our null hypothesis, at the five percent level, 

in five out of six cases. When testing for both constraints together (i.e., b0 = 0 and b1 = 1) 

the F statistics are 2.99, .58, and 21.54 for 1996, 2000, and 2004, respectively. The 

critical F for testing these hypotheses (at the five percent significance level) is 3.19. This 

means that we can reject the null hypothesis for 2004 and the F statistics is quite close to 

the critical F for 1996, and thus this evidence is not the strongest vindication of the 

assumption. However, since we do not require a definite test, but rather just examine the 

reasonability of an assumption, the evidence is quite supportive. Furthermore, taken 

together, the collection of evidence above make a compelling argument that ad,s,t = ar,s,t is 

indeed “a reasonable approximation.” 

Given that ad,s,t = ar,s,t, the variable used in the empirical work is the equilibrium 

common value presented in Proposition 2. Specifically, as,t, is the number of minutes of 



ads per day aired by the two candidates in each state between September 1st and election 

day.6 The number of ad minutes is zero for 39 observations (12 in 1996, 20 in 2000, and 

7 in 2004). The mean and median of this variable are 43.60 and 27.63, respectively. 

These numbers are not as high as they might seem at first. First, notice that they represent 

ad minutes aired by the candidates and not exposure to ads. Second, these minutes are 

spread over multiple channels, and thus the number of ad minutes per channel is much 

smaller. 

The simple relationship between the closeness of the race and ads can be 

illustrated by the higher than average intensity of ads in close elections. The average ad 

minutes is 78.53 in races in which the winner had at most 52 percent of the votes, 

compared with 21.18 in the other races. Furthermore, the simple relationship between ads 

and turnout is demonstrated by their correlation, which is .23. 

Finally, note that later we suggest that this variable might be subject to a 

measurement error (ME) problem. 

 

Grassroots Campaign 

This endogenous variable, cs,t, is the share of eligible voters who were contacted by a 

representative of one of the parties in order to encourage turnout. This information comes 

from the American national elections studies conducted by the Center for Political 

Studies at the University of Michigan. Respondents were asked (in each election year) 

whether a person from one of the political parties called or visited to discuss the 

campaign. The share of respondents that were contacted in each state serves as our 

measure of grassroots campaign. 



Although this measure was used in most of the previous studies, it is important to 

realize that it is a noisy measure of the contact rate, since it is (a) based on a sample, and 

(b) for several states the number of observations in the sample is small. For example, in 

50 cases (out of the 150 of our data) there are fewer than 5 observations per state. Not 

surprisingly, many of these cases are for smaller states. For example, the average voting-

age population for these 50 cases is 1.35 million compared with an average of 5.55 

million for the other 100 cases. 

We recognize that our variable is a noisy measure of the contact rate and thus 

depart from the treatment adopted by previous studies to this variable in two ways. First, 

we include in the data only the 100 cases in which there are at least 5 observations per 

state, and deal directly (and structurally) with the missing data issue. Second, as 

discussed below, we account for the ME in this variable. 

The average contact rate in our sample (i.e., for the 100 observations) is .39. The 

median is .36 and the standard deviation of this variable is .17. 

The simple relationship between the closeness of the race and the contact rate can 

be illustrated by the higher than average contact efforts in close elections. The average 

contact rate is 51.68 in races in which the winner has had at most 52 percent of the votes, 

compared with 35.61 in the other races. 

Furthermore, the simple relationship between contact and turnout is demonstrated 

by their correlation, which is .67. 

Finally, the variables that are allowed to affect the cost of the grassroots campaign 

(i.e., the w variables from eq. 5) are the proportion of people living in metropolitan areas, 

Metro, and a measure of the number of undergraduate students in the state, Enrolled. 



Following Green and Gerber (2004) we assume that the cost of grassroots campaign 

increases with Metro and decreases with Enrolled.7 

 

PRELIMINARY RESULTS  

The research questions will be addressed via structural estimation in a later 

section. This section presents some preliminary results that offer initial support for the 

main hypotheses. These results can also be viewed as a description of the data. For a 

more elaborating description of the analysis and for some additional tests see the working 

paper version of this study (Shachar 2007). 

 

The Share of Democrats  

Table 3 presents the results of the regression in which the dependent variable is 

the share of votes for the Democratic candidates. The seven exogenous variables explain 

83 percent of the variation of the dependent variable. Based on this regression we 

calculate tsdv ,

^
 (i.e., the predicted Democratic vote share) and two rough proxies of the 

predicted closeness of the race: (1) .50
^

, −− tsdv , and (2) 
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

≤≤ .52
^

.48 ,tsdvI  where I{·} 

is the indicator function. The first proxy is (minus) the margin of victory and the second 

is a binary variable identifying close races (i.e., the winner gets at most 52 percent of the 

votes). 

 

Turnout Rate 

Table 4 presents the results of a regression in which the dependent variable is the 



turnout rate. Each column of the table is using a different proxy for the predicted 

closeness. In both cases, the two strategic variables (the predicted closeness, and the ratio 

between the number of electoral votes and the voting age population) have the expected 

positive effect on the participation rate, but only the predicted closeness has a statistically 

significant effect (at the ten percent level for the first proxy and at the two percent for the 

second proxy). 

The results in this table demonstrate that the effect, identified by previous studies, 

of the closeness of the race on participation rate exists also in the last three presidential 

elections in the U.S. Therefore, the question raised earlier (will the direct effect of 

closeness on the participation rate vanish when the marketing activities are accounted for) 

is relevant for this data set. 

 

The Effect of the Strategic Variables on Marketing 

In the working paper version of this study (Shachar 2007) we show that, as 

expected by the model, the predicted closeness of the race in each state is a strong driving 

force in the allocation decision. Specifically, the coefficient of the closeness variable 

implies that in a state in which the predicted election result is 52:48 the parties tend to air 

about 35 additional minutes of ads compared with a state in which the expected result is 

62:38. We get a similar finding (about the role of the strategic variables in determining 

the marketing decisions) for the grassroots effort. 

 

The Effect of Marketing on Turnout  

The results above provided initial (and preliminary) support for some of the 



model’s implications: the strategic variables (and especially the predicted closeness of the 

race) affect both the turnout rate, and the marketing variables (the number of ad minutes 

and the contact rate). We are now ready to examine the main hypothesis—that the direct 

effect of the strategic variables on turnout vanishes when the marketing variables are 

accounted for. 

Table 5 addresses these questions using the binary variable proxy for the 

closeness of the race (i.e., 
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

≤≤ .52
^

.48 ,tsdvI ). The results with the other proxy are 

similar (see Shachar 2007). 

The first column in Table 5 is the baseline model presented in Table 4 (i.e., the 

turnout regression without the marketing variables). The second column (marked as 

Model II) includes one more variable, the number of ad minutes aired in each state. The 

estimates provide strong initial and preliminary support to the model. First, ads 

significantly increase turnout. Specifically, sending ten additional minutes of ads per day 

increase turnout by a bit more than .5 percent. Second, the effect of predicted closeness 

is, now, not different from zero even at the ten percent significance level (its t-statistics 

decreased from 2.47 to 1.09). In other words, after accounting for the advertising 

spending, the direct effect of the predicted closeness vanishes. While the direct effect of 

the predicted closeness dies out, the effect of the other strategic variable—the ratio 

between the number of electoral votes and the voting population—does not. Actually, it 

becomes stronger and significant at the ten percent level. This phenomenon will reappear 

in the next columns of the table and it will be discussed in the “structural results section.” 

The next three columns present the estimation results for the 100 observations for 



which there is no missing data for the contact variable: Model III is the baseline 

regression, Model IV is the baseline regression with the advertising variable, and Model 

V is the baseline regression with both marketing variables. 

Including the number of ads as an explanatory variable reduces the effect of 

closeness (from 4.12 to 1.11). Furthermore, the effect of predicted closeness is, now, not 

different from zero even at the ten percent significance level. When the contact rate 

variable is also included the effect of closeness drops further (to 1.06). 

As expected, the two marketing variables have a strong positive and significant 

effect. As before, an increase in the number of ads by ten leads to an increase of a bit 

more than one half in the percent of eligible voters who participate in the elections. The 

effect of grassroots campaign is even more dramatic. Increasing the proportion of the 

population contacted by the parties by 10 percent, leads to an increase of about 2 

percentage points in participation. 

Finally, the missing data problem for the contact variable was treated here in a 

very nave fashion. As discussed in the next section, in the structural estimation we will be 

using all 150 observations and will account for the missing values in a structural fashion. 

 

 

ESTIMATION ISSUES  

This section presents the likelihood function of the structural model and discusses 

some additional estimation issues (such as endogeneity). 

 

The Likelihood Function 



Before presenting the likelihood, we suggest that there might be ME, hereafter in the 

marketing variables and formulate them. When constructing the likelihood we take into 

account both the issue of the measurement errors and the problem of missing 

observations for the contact variable. We offer a structural approach to the solution of 

these two problems. 

 

Measurement Errors It is reasonable to assume that there are MEs in both marketing 

variables. There are several potential sources of ME in the advertising data. First, 

although the CMAG data cover almost all TV markets in the US, it does not cover all of 

them. Second, ME can be introduced also in the coding of the ads. The source of ME in 

the contact data is obvious—our variable is based on a sample of the population (and, in 

some cases, the number of observations in the sample can be small—e.g., there are 5 

cases with fewer than 10 observations.) 

Measurement errors introduce serious threats to the consistency and efficiency of 

the estimates. The most daunting risk is that of endogeneity. Recall that the marketing 

variables affect the turnout rate, and thus ME in these variables introduce the issue of 

endogeneity with respect to them. 

Our solution to the ME problem is fully structural—formulating the ME function 

and accounting for it in the likelihood. The formulation is quite standard. Formally, 

(recall that the number of ad minutes cannot be negative and the share of supporters 

contacted is bounded between 0 and 1) 

 0> if = ,,,,, tstststs
o

ts uauaa ++ ∗∗  

 otherwise 0=,
o

tsa  (15) 



and 

 1<<0 if = ,,,,, tstststs
o

ts ccc ωω ++ ∗∗  

 1 if 1= ,,, ≥+∗
tsts

o
ts cc ω  

 otherwise 0=,
o

tsc  (16) 

where (i) ( ) a
ts

a
tsts nea γτ

,,, = ∗∗ , (ii) ∗
tse ,  and ∗

tsc ,  are the equilibrium levels from equations (13) 

and (14), (iii) o
tsa ,  and o

tsc ,  are the ad minutes and contact rates observed (i.e., not 

necessarily the actual ones), and (iv) us,t  and ωs,t  are random variables with means htµu 

and htµω and variances 2
uσ  and 2

ωσ , respectively. The htµ elements only allow differences 

across election years. 

This formulation has important implications with respect to the estimated model. 

It implies that the turnout rate is a function of the (unobserved) equilibrium values of the 

marketing variables, ∗
tsa ,  and ∗

tsc , , rather than the observed ones. Stated formally, it is 

easy to show that ln(ys,t) = tsts
c
sts

a
s ca ,0,, εβδδ +++ ∗∗ , where ys,t represents the turnout rate in 

state s  in election year t, and it is assumed (for the simplicity of the presentation) that β0,d 

= β0,r = β0. 

 

Missing observations. The solution to the ME problem immediately resolves the missing 

data problem. Specifically, the turnout rate, ys,t, is not a function of o
tsc , , for which some 

of the observations are missing, but rather it depends on ∗
tsc , , for which none of the 

observations are missing. 

At the same time, o
tsc ,  is still a dependent variable in our model and thus the 



contact equation can be estimated only for a subset of the sample. Indeed, this is 

accounted for in eq. (18) below. 

 

The likelihood function.We assume that all the random variables (d, ε, u and ω) come 

from normal distributions, and that the density function of the state-specific parameters, 

the δs, is discrete. We further discuss the estimation of the δs below. 

To calculate the likelihood of observing dvs,t, ys,t, o
tsa , , and o

tsc ,  conditional on all 

other observed variables, we derive the inferred values of the random variables (ds,t, εs,t, 

us,t  and ωs,t). It is easy to show that these inferred values (denoted by*) are:8  
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where zt, vt, nt and δa are the S-element vectors whose s’th component are zs,t, vs,t, ns,t   and 

a
sδ , respectively. Indeed, from equations (13) and (14), we can see that while ∗

tsc ,  

depends on zs,t, vs,t, ns,t ,ws,t  and c
sδ , the equilibrium ad minutes, ∗

tsa , , is a function of zt, vt, 

nt  and δa. In other words, while the contact rate in state s depends only on the 

characteristics of that state, the number of ad minutes is a function of the attributes of all 

the states. These differences are due to the fact that when deciding on the grassroots 



effort the candidates are facing a local cost function, but when choosing ad spending they 

face a national budget constraint. The inter-state dependence will affect our ability to 

estimate δs using standard methods, as will be discussed later. 

The relevant density functions are:9  
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where φ  and Ф are the density function and cumulative density function of the normal 

distribution, respectively, and  I{} is the indicator function. 

The likelihood function (conditional on the state specific parameters) is: 
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where Y and X represent all the endogenous and exogenous variables (for all election 

years and states), respectively, and Θ  stands for all the parameters of the model (other 

than the δs). 



 

Clustering. The standard approach in the case of unobserved “individual” specific 

parameters is to integrate them out of the likelihood. This is not feasible in our case, 

because the ad spending in each state is a function of the unobserved δs in each of the 

other S – 1 states. As a result, even with only 2 segments, the number of combinations 

that one needs to integrate over is 1.1259E + 15. One way to deal with such a challenge is 

via simulation. Another way, presented and adopted here, is via clustering. Next, we 

describe the clustering approach and demonstrate its effectiveness via a Monte Carlo 

experiment. 

As in standard clustering, the basic idea is to allocate each “individual” to one of 

the clusters/segments. As just pointed out, it is practically impossible to search over all 

possible combination. Thus we suggest an algorithm that, while not necessarily 

identifying the clustering that leads to the highest likelihood, is most likely to do so. The 

rationale behind the algorithm is quite simple. In the spirit of the hierarchical clustering 

methods all 50 states start as one segment. Then, the state that is the most different from 

all the others, with respect to the δs, diverts to create a new segment. In the next step, a 

state that is more similar to this single state than to the average of the other 48 states joins 

the new segment, and so on. 

The algorithm works as follows. Consider the case where the number of segments 

(clusters) is set at two. In the first stage, the model is fully estimated 50 times. In each of 

these cases there are two clusters: one that includes only one state and the other includes 

all other 49 states. The model is estimated 50 times, since there are 50 such combinations. 

In each of these estimations all the model’s parameters are estimated (i.e., Θ, δc and δa). 



By the end of the first stage there are 50 sets of estimates associated with 50 likelihood 

values. The combination that led to the highest likelihood is selected and serves as the 

starting point for the next stage. In the second stage, the model is estimated 49 times. In 

each one of these times, one of the 49 states that were grouped as one segment is moved 

to the other cluster. In other words, in each of the estimations there are two segments: one 

with two states and the other with 48 states. Once again, the combination that led to the 

highest likelihood is selected and serves as the starting point for the next stage. This 

process stops when moving states to the new cluster does not increase the likelihood any 

further. Of course, the model is then estimated under the assumption that the number of 

segments is higher than two, and the optimal number of clusters is determined via the 

usual information criteria. 

This approach follows the tradition of the divisive methods (that are sometimes 

referred to as “top down”) of the hierarchical clustering techniques (Everitt 1993) where 

in our case the likelihood function is used to “measure” the similarity of states. 

To examine the effectiveness of the clustering approach, we have conducted a 

Monte Carlo experiment. One hundred models with two clusters were simulated and then 

estimated. On average, across all 100 runs, the percent of states that were identified 

correctly was 92. In other words, in only eight percent of the cases a state which was in 

one cluster was allocated by our method to another cluster. Furthermore, on average the 

estimates of the δ s were very precise. For example, the averages (standard deviations) of 

the aδ̂ were .29988 (.0378) for the first segment and .10034 (.0368) for the second, while 

the true values were .3 and .1. 

 



Testing The Main Hypothesis 

The inferred values in eq. (17) represent the theoretical model. Since our model suggests 

that the effect of closeness on turnout is only through the marketing variables, the 

inferred values do not include a direct effect of closeness on turnout. However, in order 

to test the main hypothesis of this study, we need to allow for such effect, and thus 

rewrite the inferred value of ε accordingly (note: as before, we use the ratio of electoral 

votes to the size of the voting population instead of each one of them separately): 
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In other words, our model suggests that βcloseness and 
n
vβ  are equal to zero. Indeed, βcloseness 

and 
n
vβ  are freed (in the estimation) only when testing the main hypothesis. Otherwise, 

they are set at zero. 

An alternative way to test the main hypothesis, which we also use, has two stages. 

In the first stage the model is estimated under the assumption βcloseness = 0=
n
vβ  (i.e., 

using exactly the inferred values in eq. 17), and then the “residual” of the turnout 

equation is calculated— [ ]βδδε ˆ)ˆ,ˆ( ,, ts
c
s

a
ts x−∗ . In the second stage, the “residual” is 

regressed against the strategic variables, ( )tsd zf ,|∗α  and 
ts

ts

n
v

,

, . Our theory suggest that (a) 

when the model estimated in the first stage excludes the marketing variables (i.e., c
s

a δδ ,  

are set at zero) the “residual” will depend on the strategic variables, but (b) when the 



marketing variables are included in the first stage, the strategic variables will be 

irrelevant (i.e., have a zero effect) in the regression of the second stage. 

 

Identification and Endogeneity 

Endogeneity. Unlike most previous studies that have examined the relationship among 

turnout, closeness and the marketing variables, we are not facing the endogeneity 

problem. (There are various reasons to believe that the inclusion of the marketing 

variables in the turnout equation violates the exogeneity assumption, and they are 

discussed in Shachar 2007.) The reason for this is quite simple—none of these 

endogenous variables also serve as explanatory variables in our empirical model. 

Specifically, while previous studies included the observed marketing variables and/or the 

ex-post closeness in the turnout equation, we use the equilibrium values of the marketing 

variables and the ex-ante structural measure of closeness in the turnout part of the model. 

 

Identification. The identification of all the model parameters, with the exception of the 

δs, is straightforward. The identification of the δs is discussed in Shachar (2007). 

 

STRUCTURAL ESTIMATION RESULTS  

This section presents the results of the structural estimation. It starts with an 

examination of the main hypothesis of this study—that the effect of the strategic 

variables on turnout is only through the marketing variables. It then proceeds to analyze 

the contribution of the marketing activity to the turnout rate. Finally, we study the two 

secondary research questions: (1) do candidates maximize market share or winning 



probability? and more importantly (2) is there heterogeneity in the δs and if yes, what is 

its importance in the marketing decisions? 

Instead of presenting only the results that directly examine the main hypothesis, 

Table 6 presents the parameters of interest from the structural estimation of six models. 

Such an approach enables an assessment of (1) the relative importance of various parts of 

the model and (2) the robustness of the results. Table 7 presents all the parameters (i.e., 

not only the parameters of interest) of the sixth model. 

Table 6 specifies precisely the differences among the various models. These 

differences are related to the following issues: (a) The marketing variables in the turnout 

equation (included versus excluded), (b) the direct effect of the strategic variables in the 

turnout equation (included versus excluded), (c) the w variables in the contact rate 

equation (included versus excluded), (d) time effects—i.e., election years dummies—in 

all parts of the model (included versus excluded), and (e) the parameter τa (free or set at 

.5). 

The first support for our main hypothesis comes by the comparison of models I 

and II. The only difference between these two models is the inclusion of the marketing 

variables in the second one. While the predicted closeness of the race has a positive 

significant effect in model I, it has a negative significant effect in model II. (The use of 

the term “significant” here and after implies that the relevant estimated parameter is 

different from zero at least at the five percent significance level.) In other words, as 

suggested by the main hypothesis, the positive effect of closeness is due to the exclusion 

of the marketing variables. While a couple of the results in model II are a bit strange (and 

are thus discussed shortly), they should not diminish the importance and significance 



implied by the comparison between models I and II. Furthermore, in the subsection titled 

as “testing the main hypothesis” we have suggested another way to test the main 

hypothesis. Using the alternative way leads to the same conclusion. Recall that the 

alternative way has two stages. In the first, the model is estimated without the strategic 

variables and the “residual” of the turnout equation is calculated. In the second, we let the 

strategic variables explain the “residual.” We execute these two stages twice—once when 

the marketing variables are excluded in the first stage and once when they are included. 

We find that while in the first case (i.e., the marketing variables are excluded) the effect 

of the ex-ante closeness is .5807 (with standard error of .1925) in the second case the 

effect is –.2472  (with standard error of .1565). 

Model I reinforces the findings of previous studies that closeness has a 

(significant) positive effect on turnout. Thus, the data from 1996–2004 is similar, in this 

sense, to the ones used by previous studies and the results reinforce the political 

participation puzzle. Model II demonstrates that the puzzling effect presented in model I 

is due to the exclusion of the marketing variables from the turnout equation. Furthermore, 

the effect of both marketing variables is positive and very significant, and including these 

variables in the turnout equation increases the R2 of turnout from 48 percent to 61 

percent. 

This is not a trivial result for various reasons. First, unlike previous studies that 

ignored the potential endogeneity problem of the marketing variables, this study does not 

use the observed marketing variables in the turnout equation, but rather the unobserved 

equilibrium values of these variables. Thus, while previous evidence indicating that the 

marketing variables affect turnout might have been corrupted by the endogeneity 



problem, the results here are immune to such an issue. Second, model II allows the 

unobserved equilibrium values of the marketing variables to depend only on the strategic 

variables. Thus, for example, the w variables are excluded from the contact rate equation. 

Still, there are a couple of surprising results in model II. First, the effect of 

predicted closeness on turnout is negative and significant. As will be seen below, this 

strange result vanishes in the richer models. Second, the direct effect of 
ts

ts

n
v

,

,  (electoral 

votes per eligible voter) is actually becoming significant (at the ten percent level) in 

model II. Furthermore, this strange result persists in the richer models. While this is 

indeed an interesting result, it is not important for the following two reasons. First, when 

previous studies discussed the political participation puzzle, they referred to the effect of 

predicted closeness on turnout not to the effect of the other two strategic variables (see, 

for example, the citation of Schwartz that starts this paper). In other words, what puzzled 

previous scholars was the effect of predicted closeness. Second, it is quite possible that 

the variable “electoral votes per voter” serves as a proxy for other characteristics of a 

state that are relevant for turnout. Such an explanation is not likely for the effect of 

predicted closeness. 

The main hypothesis is re-examined in model V. Models III and IV are included 

to demonstrate the role of the w variables, the time effect and τa. In model III, the w 

variables are allowed to affect the cost of the grassroots effort and thus the equilibrium 

contact rate. The inclusion of these variables increases the R2 of the contact equation 

from 15.6 percent to 22.5 percent, and as a result the R2 of turnout from 61.3 percent to 

63 percent. 

In model IV, time effects (i.e., year-dummy variables) are included in the means 



of ε, u and ω. This leads to a significant improvement in the likelihood and in the fit of 

the turnout and contact equations. It also leads to a significant drop in δa, which is now 

not significant, and the direct effect of predicted closeness is now positive (but not 

significant). 

In model V the parameter τa which was set so far at .5 is freed. Its estimate is .62 

with s.e. of  .06. This leads to an improvement in the R2 of the ad equation. 

Model V, the richest model in Table 6, enables us to take a final look at our main 

hypothesis. Once again we find that the direct effect of closeness is insignificant when 

the marketing variables are included. Furthermore, when model V is re-estimated without 

the marketing variables, the coefficient of the direct effect is 1.1679 with a standard error 

of .2212. In other words, the puzzling direct effect of closeness exists also in the richer 

version of the model. 

Therefore, Table 6 demonstrates that closeness affects the turnout rate only 

through the marketing variables. In other words, the puzzling finding about the existence 

of the direct effect of closeness on turnout was due to the exclusion of the marketing 

variables from the analysis. We are now ready to examine the estimates of the structural 

estimation. 

Model VI is the only one which is consistent with the theoretical model, since it is 

the only model that does not include the direct effect of the strategic variables. Table 7 

presents all the estimated parameters of this model.10  

The most interesting parameters in Table 7 are, obviously, δa and δc. Both of them 

are positive and both of them are different from zero even at the one percent level. As 

discussed above, this finding is especially impressive since unlike previous studies, there 



is no reason to expect that these δs are inconsistent. 

This leads us to an assessment of the contribution of marketing to the functioning 

of democracies. In recent decades there is a growing concern in the US and in other 

democracies about the low turnout rate. Furthermore, during the last 50 years the turnout 

rate in many countries diminished. Our findings suggest that the marketing variables 

increase turnout and thus if the marketing efforts would have been curtailed, the 

participation rate would have been even lower. The structural estimate can be used to 

assess the magnitude of the decline in political participation as a result of cancellation of 

the marketing efforts. We find that in such a case the number of voters in the 2004 

elections would have decreased by 15 million. For 2000 and 1996 the relevant numbers 

are 10 and 7 million. It turns out that advertising is responsible for a small fraction of this 

dramatic effect. For example, if the candidates would have not aired any ads in the 2004 

elections the number of voters would have decreased by 3.5 million. On the other hand, 

canceling the grassroots effort would have led to a decrease of 12 million people. 

Interestingly, the chief strategists of both candidates in the 2004 elections mentioned the 

importance of grassroots campaigning in stimulating participation (Jamieson 2006) 

The other parameters of interest in Table 7 usually have the expected sign and 

size and they are statistically significant. The cost of ads and contact increases in the size 

of the voting population (γa = –.43 and γc =.75). The cost of the grassroots campaign 

increases with the proportion of the population living in metropolitan areas and decreases 

with the proportion who enrolled into college. The cost function of producing ads is 

convex (τa =.62). The cost function of the grassroots campaign was assumed to be convex 

(i.e., τc was set at 2). While τc is identified, we have found that it is not estimable. In other 



words, in our data, the correlation between this parameter and others is too high and 

disables us from estimating it separately. Furthermore, using both a likelihood ratio test 

and a Wald test we could not reject the hypothesis that κ  = 1. Since, in our data, this 

parameter is highly correlated with some of the other parameters it was set at 1. 

The estimate of the advertising budget for 1996 is quite strange. It is smaller than 

the budget for the next two election years by a factor of 30. This is clearly an 

unreasonable estimate. Still, we need to realize that given the specific structure of the 

model a low estimate of E does not necessarily reflect a low budget. It is possible that the 

low estimate is only due to a low correlation between the ad minutes and the strategic 

variables. Specifically, notice that the optimal ad spending (equation 13) is a 

multiplication of an element which includes of all the strategic variables and E. Thus, if 

the empirical correlation between the ad minutes and the strategic variables is low, the 

model can fit the data well by setting E to be close to zero. This is exactly what happens 

for 1996: (a) there is a low correlation between the strategic variables and ad minutes and 

(b) the estimate of E is close to zero. 

Finally, the other parameters in Table 7 (i.e., the θs, βs and σ s) usually have the 

expected sign. Although some of these estimates are not statistically different from zero, 

the fit of these parts of the model is quite high—the R2 is 84 percent for the election 

results and 70 percent for the turnout rate. Interestingly, we find that the a-priori tendency 

to participate in elections is higher among Republicans than among Democrats (i.e., β0,r – 

β0,d = .1884 with a standard error of .1059). This finding is consistent with the results of 

Shachar and Nalebuff (1999). 

 



Winning Or Market Share? 

As discussed in the model section, the objective of presidential candidates is not 

completely clear. While the straightforward objective is winning the elections, one can 

argue that (at least in some cases) the aim of the candidates is to maximize their market 

share. The structural estimation, in which the marketing decisions of the candidates are 

endogenized, can shed some light on this issue. Specifically, we can assess how well the 

model explains the marketing choices under the assumption that the candidates maximize 

their winning probability versus the assumption that they maximize their market share. 

The model estimated so far assumed that the candidates maximize their market 

share. If, instead, the candidates maximize their winning probability, the equilibrium 

values of the marketing variables depend on the pivotal probability of the state (rather 

than on its electoral votes). In other words, the element vs,t  in equations 13 and 14 is 

replaced by Rs,t, where Rs,t is the probability that state s will determine the winner in the t  

elections (i.e., it is the pivotal probability of state s in elections t). 

Calculating the state-pivotal-probability is not trivial. Thus, we use simulation to 

assess it as part of our structural estimation. The resulting Rs,t is, obviously, highly 

correlated with the state’s number of electoral votes—.997. 

The fit measures of the model under the assumption that the candidates’ maximize 

their winning probability are worse than that of the alternative model. Specifically, 

replacing the number of electoral votes (in the structural estimation) with Rs,t leads to a 

lower log-likelihood (115.77 versus 124.73), and lower R2 for the marketing equations 

(43.25 versus 44.55 for ads and 26.67 versus 39.03 for contact). 

This means that the model explains the candidates’ behavior better under the 



assumption that they maximize their market share than under the assumption that they 

maximize their winning probability. While this is an interesting finding, it should be 

considered with caution, since it can be interpreted in other ways. For example, it is 

possible that the candidates wish to maximize their winning probability, but since 

calculating Rs,t is so complex (recall that we were able to do it only through simulation) 

they use the number of electoral votes (which is highly correlated with Rs,t) as a proxy. 

 

Clustering 

Among the secondary research questions, the most intriguing and important one is about 

the heterogeneity of the δs: Is there heterogeneity in the δs and if there is, what is its 

importance in explaining candidates’ marketing decisions? This question is important 

because this heterogeneity was ignored previously. Previous studies (theoretical and 

empirical) relied on the strategic variables in order to explain the allocation of the 

marketing budget in an election campaign. However, none of these studies examined the 

possibility that there is variation in the effectiveness of the marketing variables and that 

this variation can (at least partly) explain the allocation of the budget. 

The fit measures will provide an answer to this research question for the 

following reason. The heterogeneity of the δs can improve the fit of the model in two 

ways—via an improvement in the prediction of the turnout rate and/or the prediction of 

the marketing variables. If the introduction of heterogeneity assists in explaining the 

turnout rate, it means that the effectiveness of marketing (in simulating turnout) varies 

across the states. If it assists in explaining the marketing variables, it means that when 

choosing their marketing activities across the states the candidates take into account the 



heterogeneity in the δs. Thus, only if the introduction of the heterogeneity in the δs will 

increase the fit of both the turnout rate equation and the marketing equation, we would 

conclude that the there is heterogeneity in the effectiveness of the marketing variables 

and that this heterogeneity plays a role in the marketing decisions. 

Using the clustering approach described in the “estimation issues section” (and 

the two information criterion—BIC and CAIC) we find that the optimal number of 

clusters is seven, and that the data support the hypothesis. First, the fit of the turnout 

equation improves tremendously (R2 increases from 69.94 with one cluster to 96.07 with 

seven clusters). This means that there is heterogeneity in the effectiveness of marketing 

across the states. Second, the fit of each marketing equation improves (the R2 of the 

budget allocation part of the model increases from 44.73 with one cluster to 62.30 and the 

R2 of the contact rate equation increases from 38.58 to 45.60). This means that the 

candidates take the heterogeneity in the δs into account when deciding on their marketing 

activities. 

Table 8 presents the seven clusters and their δs. The largest cluster has 15 states 

(30 percent) and the smallest segment has only two states (4 percent). The differences in 

the δs across the clusters are large and significant. The δs of the largest cluster are very 

similar to those reported in Table 7. The cluster for which ads has the highest 

effectiveness (segment 2) is also the one for which the effect of contact is the lowest. 

Interestingly, the cluster for which grassroots campaign has the highest effectiveness 

(segment 7) is also the one for which the effect of ads is the lowest. Note, though, that 

these two segments are very small (with six states in both of them). Another interesting 

finding is that there is a segment for which the effectiveness of both ads and contact is 



negative. It is important to note that when a δ is negative, the equilibrium level of the 

marketing variable is zero. 

The states that constitute each one of the clusters do not have any obvious 

connecting factors. (For a possible technical clarification of this point see the “Notes on 

Text Web Appendix.”) While one can offer some rationale to some of these clusters (for 

example, it is nice to find California and New York in the same segment), the 

interpretation of these segments is quite challenging. Furthermore, recall that I did not 

offer any theoretical foundation for the heterogeneity of the δs. So, in a sense this 

heterogeneity is at least partly a “black box” and thus the results should be considered 

with some caution. 

Still, these findings have two encouraging aspects. First, the significant increase 

in the likelihood and in the other fit measures by the introduction of these segments 

seems to suggest that the clustering approach presented here works well. In other words, 

from a methodological aspect this is quite reassuring. Second, our findings provide (at 

least) an initial support to the idea (which was ignored by previous, theoretical and 

empirical, studies) that the heterogeneity in the δs plays a role in candidates’ strategic 

decisions. 

 

CONCLUSION  

This study shows that one of the most intriguing findings on political participation 

(that the participation rate is higher in close elections) is due to the omission of 

variables—the marketing activities. It is shown theoretically and empirically that the 

effect of closeness on turnout is only through the marketing variables. Furthermore, our 



findings suggest that the effect of the marketing variables on turnout is quite dramatic. 

For example, using counterfactual experiments I show that if the marketing activity was 

cancelled in the 2004, the number of voters would have decreased by 15 million. The 

structural estimation coupled with a unique segmentation (clustering) approach 

demonstrates that there is a significant heterogeneity in the effectiveness of the marketing 

variables across the states, and that this heterogeneity, ignored by previous studies, has an 

important impact on the allocation of the advertising budget. 

The model was estimated using three elections since detailed data on political 

advertising does not exist for elections prior to 1996. In the near future the number of 

observations will increase enabling a more detailed examination of the model and its 

implications. In other words, with a larger sample one can estimate a richer model. 

Indeed, some of the assumptions and functional forms were selected in order to end-up 

with an analytical solution of the model because of the relatively small sample. (In 

general estimates of complex models using a small sample are not very reliable.) 

Furthermore, the data used in future studies can be enriched in other dimensions. 

While this study focuses on two main elements of the marketing efforts (advertising and 

grassroots campaign) others can include another important resource allocated in political 

campaign—visits to each state of the presidential candidates, his running mate and 

family. Also, another factor that can create an indirect relationship between closeness and 

turnout is the coverage of the news media. Including such variables (campaign visits and 

media coverage) in the analysis can be especially useful when studying campaigns in 

which there are serious restrictions on the use of advertising (as is the case in some 

countries across the globe). 



The model presented here and the rich data set used in this study can serve to 

address additional interesting questions. Here are three examples of such questions. First, 

by including swing voters in the model (and enriching the data with information such as 

their share in each state), one can analyze the impact of marketing on election results 

(i.e., on the share of votes for each of the candidates). In other words, the suggested 

model can be used to assess the role of marketing in determining the winner in the 

elections. Second (and related to the first), it seems that an important ingredient of 

political marketing and political advertising is negative advertising. It would be 

interesting to adopt the suggested model in order to examine the strategic use of negative 

advertising in political campaigns. Third, in this study I have treated each election year as 

one period. In practice, while the candidates cannot change their marketing strategy daily 

they can shift gears several times during the campaign. Extending the model to account 

for the dynamics of each election year can lead to some interesting insights on issues 

such as private information and signaling. 

Finally, this study demonstrates, in various ways, the major role of marketing in 

political campaigns (for example, it has a dramatic impact on turnout). Hopefully, these 

results, coupled with the arguments raised in the introduction about the importance of 

political marketing (such as the volume of the industry) would encourage more interest in 

topics that exist on the border between marketing and political science. 
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FOOTNOTES 
 

1. The election results were practically a tie (50.0868% to Kennedy and 49.9132% to 
Nixon). Many pundits attributed the small advantage of Kennedy to his good 
performance in the first televised debate. Furthermore, many also argue that one of the 
main reasons that Kennedy preformed better was the fact that his advisors prepared him 
better to the debates. In other words, there is a perception that the better consultants were 
the reason to Kennedy’s victory. The importance of marketing and consultants only grew 
since 1960. Consider, for example, the center role of Karl Rove in the Bush 
administration. 

 
2. The share of democrats among the voters is obviously bounded between zero and one. 
However, instead of selecting a distribution that restricts ds to be within the interval [0,1] 
we assume that 2

dσ  is small enough and thus the probability that ds is smaller than zero or 
larger than one is practically zero. 

We make a similar assumption with respect to 2
εσ  which affects the turnout rate (and will 

be described shortly). 
The estimates of these standard deviations (reported in the structural estimation section) 
are consistent with these assumptions. 

 
3. Of course, the budget depends on the closeness of the race on the national level. In 
other words, the higher the uncertainty about the winner of the election, the higher the 
donations to the candidates. Notice that “the closeness of the race on the national level” 
varies across election years, but not across states. Thus, the most general way to account 
for the dependence of the budget on the closeness of the national race (in the estimation) 
is to consider the budget as a parameter and to estimate a specific budget for each 
election year. Indeed, this is the approach that we adopt. 

 
4. To simplify the exposition we do not present the restrictions ej,s ≥ 0 and 1 ≥ cj,s ≥ 0 (for 
any j and s) in the optimization problem and, later, in the first order conditions associated 
with them. However, we apply these restrictions on the solution. For example, later we 
show that the optimal cr,s  is equal to zero for states with negative c

sδ . 
 
5. Although the cost functions are convex (in the marketing variables) and ψ is log-
concave, the second-order conditions are not necessarily satisfied, as demonstrated in the 
Appendix. The concavity of the objective function depends on the values of the model’s 
parameters. Thus, it is tested once we have the estimated parameters in the “structural 
results section.” 

 
6. (i) The unit of analysis in the dataset is the broadcast of a single advertisement, with 
information on where and when it aired. We have aggregated the data along two 
dimensions—time and place. Specifically, since the proposed research is on the state 
level, we have aggregated the market level data to the state level using the population size 
in each market. Furthermore, since the model treats each election year (for each state) as 
one observation, we have averaged the number of ad minutes between September 1st and 



elections day. This period is considered to be the most intense and critical in the 
campaign. 

 
(ii) Another way to think about the approximation ad,s,t = ar,s,t  is that we are ignoring the 
variation due to the differences between the candidates and focus only on the variation 
across states. Such a strategy makes sense for two reasons. First, this is a study of the 
political participation puzzle. The puzzle is based on the variation in participation and 
closeness across states. Given that (a) for each state the closeness is the same for both 
parties, and (b) the data about participation is not party specific, it seems that allowing for 
variations in spending across candidates cannot assist us in addressing the main research 
question. Second, while the standard deviation of aj,s,t (i.e., across candidates, states and 

time) is 22.5, the standard deviation of 
2

,tsa
 (i.e., across states and time) is 21.95. In other 

words, by ignoring the differences between the two candidates we exclude a very small 
fraction of the variation in ads. 

 
7. (a) It is harder to contact people in metro areas. On the other hand, undergraduate 
students are quite effective and cost efficient in contacting potential voters. We thank 
Don Green for suggesting these variables. (b) Enrolled is a binary variable which is equal 
to 1 for the top 25 percent of the observations in terms of the number of undergraduate 
students in the state, and to 0 for the other. 

 
8. For example, we know that tsdv ,  depends on the unobserved tsd ,  as follows:  
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Thus, we infer the true underlying percentage of Democrats, ∗
tsd , : 
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9. (a) In these equations we account for the truncation of ads (as appear in eq. 15) but only 
for one type of contact’s truncation. The reason for this is simple—there are no 
observations in our data with 0=,

o
tsc . Thus, although theoretically, the likelihood should 

account for the truncation of contact, we ignore it below to simplify the presentation. 
(b) f4 = 1 for the 50 observations for which o

tsc ,  is missing. 
(c) In practice, we follow Shachar and Nalebuff (1999) and replace 

)|( ,2 ⋅tsyf  with )|( ,2 ⋅tsdpf  where dps,t = ds,tψd. 
(d) xs,t includes a fixed effect for each election year. 
 



10. As discussed in footnone 5 and in the Appendix, it is impossible, theoretically, to 
guarantee that the candidates’ objective function is concave. Thus, concavity depends on 
the values of the model’s parameters. We have examined this issue with the estimates 
which are reported in Table 7 and found that the objective function is concave. This 
means that the use of the first order conditions to solve for the equilibrium levels of ads 
and contact is justified. For more details see the Appendix . 
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Web Appendix A 
Technical Appendix 

 
An interesting feature of this model is that it is impossible to guarantee that the 
candidates' objective function is concave. 
 
In general: This limitation is not unique to the functional forms used in the theoretical 
model. To demonstrate this, we consider the objective function with general functions. 
To simplify the presentation we exclude ads from the model, and focus on the optimal 
contact level in only one state. In such a case the objective function of the Democratic 
candidate is  

 )(),( drdd cgccvp −  
 

where we denote the cost of contact by )(⋅g  (and, of course, 0<''g ). Accordingly, the 
objective function of the Republican candidate is  
 

 [ ] )(),(1 rrdd cgccpv −−  
 

If ),( rdd ccp  is actually )( rdd ccp −  (i.e., the probability of winning is a function of the 
difference in the grassroots effort), then it is impossible to guarantee that both objective 
functions are concave. Specifically, the second order conditions are: 
 

 rgvpdgvp dd for  ''''and for  '''' −−−  
 

Thus, both objective functions would be concave only if the convexity of g  dominates 
the second derivatives. Otherwise, if the objective function is concave for one candidate, 
it is convex for the other. 
 
Notice that the above is true for any functional form, as long as the probability of 
winning is a function of the difference in the grassroots effort. 
 
 
In our case: In our case (i.e., with our functional forms), the second derivatives are as 
follows. For the grassroots effort: 
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and for ads:  
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where in equations (A1 and (A2) the sign m  is a minus for d  and a plus for r . 
 
 
Concavity with the estimated parameters 
 
Given that it is impossible to guarantee that the objective functions are concave, one 
needs to check for concavity with the estimated parameters. Such an analysis can include 
up to two steps. First, is the objective function strictly concave? In other words, is the 
objective function concave for every possible value of the decision variables? In our case 
we calculate the expression in equation (A1) for every value of α  between 0  and 1 
(recall that 2=cτ ) and the expression in equation (A2) for every non-negative value of 

de  and re  that is smaller than the entire budget E . (Recall that α  is a function of de  and 

re ). 
 
If the objective function is strictly concave, then the values that solve the first order 
conditions maximize the objective functions. If the answer is negative, it is still possible 
that ∗a  and ∗c  are optimal, and this can be examined numerically. 
 
Using the estimates reported in Table 7 we found that the objective function is strictly 
concave with respect to contact (ads) in 146 (94) out of 150 observations. For the other 
observations we have verified that the first order conditions are never equal to zero in 
areas in which the objective function is not concave. In other words, we have verified that 

∗a  and ∗c  are indeed optimal. 



Web Appendix B 
Notes on the Text 

 
This appendix consists of various notes on the main text. The appendix includes the titles 
of the sections and subsections of the paper in order to make it easy to relate the note to 
the relevant discussion.  

 
INTRODUCTION 

 
Related Literature 

 
Marketing variables in the turnout equation. With regard to Freedman, Franz and 
Goldstein (2004): It is worth nothing that they have controlled for grassroots campaign 
and the closeness of the race. However, like most other studies, their measure of the 
closeness of the race was crude and ad-hoc. Specifically, it was a binary variable that is 
equal to one for nine states in which the race was expected to be close. On the other hand, 
in this study the pivotal probability is fully structural. 

 
A resource allocation model. With regard to Nagler and Leighley 1992 and Shachar and 
Nalebuff 199: Nagler and Leighley (1992) used a data set, which was unique at that time, 
of state-by-state campaign expenditures on non-network television advertising in 1972. 
Using simple regression, they found that spending was higher, the greater the number of 
the electoral votes and the closer the race. Shachar and Nalebuff (1999) presented similar 
evidence with respect to grassroots campaigning. They showed that the conditional 
probability that a person was contacted by a party during the 1976 presidential campaign 
was a function of the predicted closeness of the race in her state. 
 

 
THE MODEL 

 
When discussing the impact of marketing on party choice and turnout the main text reads:  
“This assumption is consistent with observations of scholars who have demonstrated that 
the campaign has a marginal effect on the choice of party and thus its main role is to 
stimulate turnout.” Niemi and Weisberg (2001, p. 193) write “political parties view 
campaigns as ways to activate their supporters as much as ways of drawing in 
Independents and other nonsupporters. In other words, the campaign is necessary in order 
to translate the long-term forces, such as partisanship, into relevant considerations 
affecting the vote.” 

 
Individuals’ Decisions 

 
With regard to the two choices of individuals—(1) whom to vote for, and (2) whether to 
participate in the elections—the main text reads: “The first decision is exogenous to the 
theoretical model. (However, it is an endogenous variable in the estimation.)” In other 
words, I treat the share of votes for each candidate as an endogenous variable in the 
estimation, although I do not offer a behavioral theory for the choice of candidates. 



 
With respect to equation (1) also notice that the turnout rate function can be made slightly 
more structural as follows: “a representative supporter of party j  votes if his or her 
idiosyncratic cost μ  is less than the benefit, sj ,ψ , where the distribution of μ  in the 
population is uniform on [0,1] (Shachar and Nalebuff 1999).” 

 
Parties’ Decisions 

 
With respect to equation (3) notice that the term “production function” is used loosely. In 
other words, the “production function” does not account only for the cost of producing 
the ads but also for the cost of the media channels. 

 
Equilibrium  

 
With regard to Proposition 2, notice also that (a) when the objective of the candidate is to 
maximize the probability of winning, sv , is replaced by the pivotal probability of state s  
(which is a non-linear function of all sv  and the predicted closeness of all state), and (b) 
the marketing variables depend on the predicted closeness not the actual closeness (which 
was used by some of the previous studies). 

 
 

DATA 
 

Election Results 
 

With regard to Table 1a, notice that the exogenous variables are publicly available in 
early September, well prior to the November election. Thus, it is reasonable to assume 
that they are part of the candidates’ information set when making the major marketing 
decisions. 

 
Advertising 

 
In table 2, there are various ways to examine whether tsrtsd aa ,,,, =  and the exact results 
are sensitive to the method used (e.g., linear regression versus log-log regression). 
However, these differences are not critical, since I are not conducting a strict test but 
rather just examining the reasonability of an assumption. 

 
Grassroots Campaign 

 
With regard to the 100 cases in which there are at least 5 observations per state, note that 
the average number of observations (used to calculate tsc , ) in the ANES’s survey is 41.03 
and the median is 33.5. 
 

 



PRELIMINARY RESULTS 
 
The preliminary results should not be viewed as a test of any aspect of the model since 
the analysis does not account for various statistical concerns. For example, while the 
structural estimation includes all parts of the model simultaneously and accounts for the 
endogeneity of the marketing variables, here I estimate each equation separately and treat 
the marketing variables as exogenous in the turnout equation. 
 
In Table 5, the effect of the predicted closeness is stronger in Model III than in Model I 
(4.12 versus 3.15). Recall that the only difference between these two models is that the 
first is estimated for all 150 observations and the second is only for the 100 observations 
that do not have missing data for the contact variable. 
 
This interesting finding is actually consistent with the theory presented here for the 
following reason. The theory suggests that the effect of predicted closeness on turnout is 
indirect -- through the marketing variables. Thus, if the marketing variables are close to 
zero due to a third factor, I should expect a very small correlation between predicted 
closeness and turnout. This is exactly the case at hand. The 50 missing observations are 
for cases in which the marketing variables are close to zero because the relevant states are 
small and thus received very little attention from the parties. As mentioned above, the 
average voting population in these states is 1.35 million compared with 5.55 million for 
the other 100 observations. And, indeed, the average number of ads for these states is 
24.40 (with a median of 0.87) compared with 36.20 for the other observations (with a 
median of 20.53). To test whether the correlation between predicted closeness and 
turnout is, indeed, low for these observations, I rerun the same regression (as in Model 
III) for the 50 observations with missing data on contact and found that the coefficient of 
predicted closeness is -.14 (with a t-statistic of -0.68). So, in a sense even this interesting 
finding can be considered as supporting the hypothesis that the relationship between the 
predicted closeness and turnout is indirect (through the marketing activities). 
 

 
ESTIMATION ISSUES 

 
The Likelihood Function 
 
Measurement error.  
(a) Recall that the turnout rate, tsy , , is: 
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00,0, == βββ rd .(b) One can still write the likelihood function with the observed 
marketing variables in the turnout equation as long as the likelihood directly accounts for 



the correlations (among the unobservables) implied by the ME issues. Such a likelihood 
is identical to the one discussed in the text. 

 
Clustering. I have conducted a Monte Carlo experiment of another approach -- the 
standard simulation solution. Our preliminary examination indicated that the standard 
approach is inferior to the one presented here. A more through investigation of the 
advantages of each approach is left for future research. 

 
Testing The Main Hypothesis 

 
With regard to the equation presented in this subsection, recall that previous studies 
discussed the effect of three strategic variables on political participation—closeness, 
electoral votes and the size of the voting population. As before, I use the ratio of electoral 
votes to the size of the voting population instead of each one of them separately. The 
main reason for it is the very high correlation between the two. 
 
Of course, the inclusion of these β s in the model for estimation could have been done 
also by offering a behavioral reason for the direct effect on individuals’ participation 
function (eq. 1). In such a case, the inclusion of the β s above has had a structural 
interpretation. However, since I find this direct effect puzzling, I prefer to adopt the 
approach above—to include it directly in the model for estimation without a structural 
justification and only in order to test the main hypothesis. 
 

 
STRUCTURAL ESTIMATION RESULTS 

 
With regard to the results of model III, the jump, by a factor of about 10, in the 
magnitude of cδ  cannot be only attributed to its increased impact on turnout when 
measured more precisely. An important reason for this jump is the fact that the average 

)(exp ρsw  is about 0.1, and as can be seen in equation (12), cδ  can balance this effect. 
 
With regard to the results of model IV: What is happening here? Both the tendency to 
participate in the elections and the total number of ad-minutes increased between 1996 
and 2004. When the turnout equation did not include time effects, the main explanation 
for the increase in the tendency to participate was the increase in the predicted ad-minutes 
across these elections years. (Notice that although the mean of u  was not allowed to vary 
across election years, such variation was enabled via the estimate of E , as discussed 
later.) As a result, when the time effects were included, aδ  dropped, and this leads to the 
increase in the direct effect of predicted closeness. Specifically, when aδ  decreased the 
indirect effect of predicted closeness diminished and to balanced it the direct effect 
increased. 
 
I estimate a separate d0,β  for each election year and instead of estimating r0,β , I estimate 
the difference between it and d0,β . 



 
Winning or Market Share? 

 
With regard to the simulation of tsR ,  I adopt this approach from Shachar and Nalebuff 
(1999) who explain it as follows: “As part of our structural estimation, I assess the 
probability that the Democratic candidate would win each state in each election year. 
Using these probabilities, I then randomly draw the winner of each state race in each 
election year. Based on this and the number of electoral votes each state has in each 
election year, I determine for each state whether it would have changed the election 
results in this scenario. I repeat this 100,000 times and set tsR ,  to be equal to the 
proportion of times that state s  was pivotal in period t .” 

 
Clustering 

 
In the main text there is a sentence that reads, “The states that constitute each one of the 
clusters do not have any obvious connecting factors.” Also, the results of this clustering 
procedure (i.e., the parameters and the states in each cluster) are somewhat sensitive to 
technical issues such as starting values. Thus, it is possible, for example, that a state that 
belongs to the first cluster here would belong to the sixth cluster in a different run (notice 
that the δ s of these segments are relatively similar). However, (a) the results reported 
here are the ones that lead to the highest likelihood in our analysis and (b) the main result 
of this section—that the fit of both the turnout equation and the marketing equations 
improve as a result of the introduction of heterogeneity in the δ s—is not sensitive to 
such technical issues. 

 
 

CONCLUSION 
 
With regard to the opportunity to use the model presented in this study in order to assess 
the role of marketing in determining the winner in the elections, there is an extensive 
literature in political science on this exact topic. However, it seems that the combination 
of (a) the marketing discipline, (b) the presented model, and the (c) data set might be able 
to shed a new light on this issue. 

 


