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Abstract

The random utility model assumes voters cast their vote for their preferred party.

Strategic voters vote for a party other than their preferredparty, as it is not likely to

win the elections. Therefore, the existence of strategic voters poses a problem when

estimating a random utility model of voting behavior. In this paper, we propose a

new method to estimate a random utility model of voting behavior in the presence of

strategic voters. Our method can be used to infer the sincerevote of those who vote

strategically and provides an estimate of the size of strategic voting. We illustrate

the procedure using post-electoral survey data from Spain.Our calculations indicate

that strategic voting in Spain is about 2.19 per cent.
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1 Introduction

A voter’s preferred party has frequently no chances of winning the elections. When this

is the case, it is often argued that some voters might not votefor their preferred party but

another option: the so called strategic voting. Fisher (2004) defines “tactical voters [as

those]... who vote for a party they believe is more likely to win than their preferred party,

to best influence who wins in the constituency.” A more general definition of strategic

voting is given by Blais et al. (2005): “The strategic vote isa vote for a party that is not

the preferred one, motivated by the intention to affect the outcome of the election”.

The analysis of strategic voting rises three very interesting questions. The first one is

the issue of the size of strategic voting. A large group of strategic voters might change

the outcome of an election while few strategic voters cannot. Although several estimates

have been provided in the literature, these estimates remain controversial, leaving some

room for further research. A second intriguing question is to know what strategic voters

would have voted, had their vote been sincere. Such inference requires a counterfactual

estimate that is difficult to obtain. Researchers have used different methods which lead

to contentious estimates. A third important issue is the implication of strategic voting to

estimate the random utility model of voting behavior. This model assumes individuals

vote for their preferred party. However, the existence of strategic voters, who vote for

alternatives which do not provide them with the highest utility, does not correspond with

the assumed behavior. As a consequence, post-electoral surveys including data on strate-

gic voters cannot be used to estimate random utility models.Alternatively, if such data

are used, estimates are bound to be biased. For later reference, we will refer to this bias

as thestrategic voter bias.

In this paper we design a new methodology to estimate strategic voting and contribute

answers to the aforementioned three questions. First, our method provides a quantitative

assessment of strategic voting. Second, the method can be used to infer the counterfactual
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sincere vote of those who vote strategically. Third, the methodology allows us to use

survey data to estimate random utility model in the presenceof strategic voters, thus

avoiding the strategic voter bias.

Measuring strategic voting is difficult and controversial.There are different approaches

to measuring strategic voting. The first approach is the aggregate methodology, which

uses aggregate election data to measure individual strategic voting (Spaffrod 1972, Cain

1978, Galbraith and Rae 1988 and Johnston and Pattie 1991). This methodology has

been criticized on the grounds that it makes inferences about specific individuals based

solely upon the aggregated data for the group, so there is an ecological inference problem

or ecological fallacy in that it is assumed that individualsof a group have the average

characteristics of the group (Robinson 1950, Achen and Shively 1995, King 1997 and

Freedman 1999).

The second approach is the self-reporting methodology, also known as the direct ap-

proach. The idea is to use particular items of post-electoral surveys where voters are asked

to manifest whether their vote was strategic (Felsenthal and Brichta 1985, Franklin, Niemi

and Whitten 1994, Heath, Curtice and Jowell 1991, Kriesi 1998, Lanoue and Bowler

1992, Merolla and Stephenson 2007 and Niemi, Whitten and Franklin 1992). Fisher

(2004) is in favor of this procedure arguing that “... tactical voting should ideally be

measured directly, rather than indirectly [....] the Heathet al. measure of voting isa

priori the best available”. An advantage of the self-reporting approach is that it provides

an easy way to estimate the size of strategic voting by simplycalculating the percentage

of respondents who declare their vote as strategic. On the negative side, it has been ar-

gued that the self-reporting approach hides a bias “...in favor of finding increased levels

of strategic voting the further the interview is conducted from election day” (Alvarez and

Nagler, 2000). We will refer to this as theinflation bias.

A third way of measuring strategic voting is termed the inference approach, also

known as the indirect approach. This methodology uses post-electoral surveys to esti-
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mate random utility models of voting behavior. Vote choicesare modeled as a function of

personal and party characteristics as well as variables intended to capture strategic consid-

erations (Abramson et al. 1992, Alvarez and Nagler 2000, Alvarez et al. 2006, Blais and

Nadeu 1996, Blais et al. 2001; 2005, Herrmann and Pappi 2008,Lago 2008 and Young

and Turcotte 2005). An advantage of this methodology is that, as it includes indicators

intended to capture strategic behavior, it can potentiallyeliminate thestrategic voter bias.

In addition, the estimated random utility party preferencemodel can be used to predict

which respondents would have voted differently in the absence of strategic considerations.

These properties of the inference approach come at the cost of having to specify indicators

measuring strategic voting incentives. To the extent that these indicators are proxy mea-

surements of strategic voting incentives, this procedure introduces a measurement error

in the estimation process. Another drawback of this approach is suggested by Blais et al.

(2005) who argue that “... 60 per cent of the individuals who are categorized differently

by the two approaches, that is, who are deemed to be strategicaccording to one method

and to be sincere according to the other, are respondents whose vote choice is incorrectly

predicted by the multinomial probit equation.”

Recent in-lab experimental evidence, Meffert and Gschwend(2011), suggests that

strategic voting exists and its size is smaller than previously thought. Strategic voting is

an active field of study, both theoretical (Myatt 2007) and empirical (Fieldhouse, Shryane

and Pickless 2007, Kim and Kostadinova 2011, Kselman and Niou 2010) and is recently

expanding into new directions of research (Abramson, Aldrich, Blais, Diamond, Diskin,

Indridason, Lee and Levine 2010, Duch and Palmer 2002, Gschwend 2007, MaCuen

and Morton 2010, Meffert and Gschwend 2011, Shikano, Herrmann and Thurner 2009,

García-Viñuela and Artés 2011).

Our contribution to this expanding field of research is a new estimation method. We

combine some of the advantages of the self-reporting and inference methods to provide

what we consider to be a better measurement of strategic voting. We term our method,
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the counterfactual approach. A similar method has long beenused in labor economics

to analyze the gender wage gap, e.g. Oaxaca (1973) and Blinder (1973). The idea is to

predict the wage women would earn, had they been paid like men. This counterfactual

estimate uses the observed characteristics of women and theestimated wage function for

men to estimate the wage that women had earned if they had beenpaid according to the

wage function for men. Similarly, we intend to estimate whatstrategic voters would have

voted, had they voted sincerely. In a nutshell, we estimate the random utility model of

voting behavior using data from sincere voters and then use the estimated model to predict

what would have been the vote of strategic voters, had they voted for their most preferred

party. The method is illustrated using post-electoral survey data from Spain. We estimate

strategic voting in the 2008 Spanish General Elections to be2.19 per cent.

Additionally, our research contributes a method that can also be applied in fields other

than strategic voting. When some survey respondents vote strategically, traditional es-

timation methods of the random utility model of voting behavior result in anstrategic

voting bias. Our analysis contributes a methodological recommendation for estimation

of the random utility model in the presence of strategic voters: use survey items to iden-

tify potentially strategic voters, drop them from the estimation sample and estimate the

random utility model with the remaining sample. To the extent that strategic voting is a

generalized phenomenon across countries, this recommendation has a great potential for

future applications in applied voting analysis.

The rest of the paper is organized as follows. The Spanish post-electoral survey data

used is first described. Then, we depict the self-reported, inference and counterfactual ap-

proaches respectively and compute estimates of the magnitude of strategic voting. Finally,

we discuss and summarize the results obtained.
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2 The case

This paper analyses strategic voting in the 2008 Spanish General Elections. Table 1 shows

the results of the 2008 Spanish General Elections. Socialist Party (PSOE) and People’s

Party (PP) obtained more than 80 per cent of the total number of votes and 323 seats out of

the 350 total seats in Congress. The Spanish electoral system results in a relatively small

representation of United Left (IU) in terms of seats, as compared with regional parties. IU

votes are spread out all over Spain, whereas regional parties have their vote concentrated

in some provinces (constituencies).1 Although only PSOE and PP had real chances to win

the elections, minority parties also play an important rolein congress, as they are usually

pivotal. Therefore, the distribution of seats among parties, and particularly among the

minority parties, is likewise very important.

The first, and arguably the largest, source of strategic voting in Spanish General Elec-

tions may come from voters whose preferred party is IU and might have incentives to vote

for PSOE, which is closer than PP in the left-right dimension(García-Viñuela and Artés

2009, 2011, Lago Peñas 2005). Conceivably, those whose preferred party is IU could

also vote strategically for PP, but this seems to be less likely. A second sizable source

of strategic voters may also accrue from voters whose preferred party is a regional party

and have incentives to vote for PSOE or PP, which are the only parties with a significant

probability of winning the general election. A third, albeit smaller, source of strategic

voting may correspond to voters with a strong anti-nationalist sentiment, who might vote

for PSOE or PP, not because they are their first option, but to avoid a regional party ob-

taining an additional representative. With all these options available, strategic voting in

Spain is a real possibility worth exploring.

The empirical evidence reported in this paper makes use of post-electoral survey (code

1Each constituency (province) has a minimum of two seats (except Ceuta and Melilla with one seat).
In this way, 102 out of 350 seats are assigned to the constituencies. The remaining seats are assigned to
constituencies in proportion to population. Seats are assigned to parties using the D’Hont method.
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2757) carried out by CIS (Centro de Investigaciones Sociológicas)2 in 50 provinces.3 The

analysis is restricted to parties with at least one seat in congress and 15 or more respon-

dents who declared they voted for that party. Using this criterion results in a sample of

individuals who declared they voted for the national parties with candidates in all con-

stituencies (PSOE, PP, IU and UPyD), regional parties in some constituencies (CIU and

ERC in Catalonia, PNV in the Basque Country, BNG in Galicia and CC in Canary Is-

lands) as well as those who abstained. In order to give an ideaof the location of parties

in a left-right scale, the last column of Table 1 reports the average scores of voters on the

left-right scale, with 1 at the the extreme left and 10 at the extreme right. For instance,

individuals who voted for PSOE had, on average, a score of 3.62 in the left-right scale

and those who voted for PP 6.56.

The survey data includes 6,083 interviews and records individual characteristics and

electoral choices. Only 5,240 respondents declared their vote. Many respondents did

not answered other items that we use for inference, leaving aworking sample of 2,146

observations with a declared political choice and data on all variables used as explanatory.

Therefore, the question arises whether the results obtained using the working sample can

be extrapolated to the Spanish population. Table 2 shows that the non-response issue does

not fundamentally alter vote shares, except for the under representation of abstention in

the working sample. A detailed description of all variablesused in the analysis is given

in the appendix.

3 The self-reporting approach

This approach uses a direct way of identifying strategic voting. It makes use of survey

items to identify strategic voters. In our particular application of this method to the 2008

Spanish General Elections, we use items 36a and 36b of the post-electoral survey. Re-

2The data are available athttp://www.cis.es.
3The two North-African Spanish constituencies Ceuta and Melilla are not covered in this survey.
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spondents who manifested they voted for PSOE or PP were askedthe following question:

“Which is the main reason for voting PSOE / PP?”. Respondentshad to choose one of the

following options:

1. Because of José Luis Rodríguez Zapatero / Mariano Rajoy,

2. Because it is my party and I always vote for it,

3. Because it is the most qualified party to govern,

4. Because it is the party that best represents my ideas,

5. Because of its policy conduct during the last four years,

6. To avoid PP / PSOE winning the elections,

7. Other reasons,

8. No answer.

Applying the self-reporting method, we identify strategicvoting as those who selected

option 6, i.e. to avoid the other party winning the elections. Table 3 shows that 188 out

of the 2146 individuals voted strategically. Strategic voting amounts to 8.76 per cent of

the working sample. According to this table, PSOE received 113 strategic votes, and PP

75. Alvarez and Nagler (2000) argue that there seems to exista post-electoral bias in self-

reported declarations in favor of finding increasing levelsof strategic voting the further

the survey from the election day. This is what we terminflation bias. If this bias actually

exists, the self-reporting approach estimates of strategic voting would be upward biased.

4 The inference approach

The inference approach uses the random utility model to infer strategic voting, thus our

terminology “inference approach”. The random utility model assumes that, given a set of
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alternativesA= {1, .....,J}which includes abstention, the utility individuali obtains from

alternativej, Ui j , is given by

Ui j = Xiβ j +Zi j θ+ εi j , (1)

whereXi is a 1×K vector of individual characteristics;Zi j is a 1×M vector of alternative

j attributes from the point of view of individuali; β j andθ are parameter vectors and

εi j is a zero-mean random disturbance. According to this model,individual i votes for

alternativej if and only if Ui j >Uil for all l 6= j (Alvarez and Nagler 1995). This model

defines the “preferred alternative”, so strategic voting would deviate from the prediction

of this model.

Alvarez and Nagler (2000) modify the random utility model toaccount for strategic

behavior by adding a third group of variables to capture the incentives voters might have

to vote strategically. They include two strategic voting indicators, a measure of how far

voter’s first option is from the most voted party and a measureof the distance between the

two most voted parties. Their specification is

Ui j = Xiβ j +Zi j θ+Wi j γ+ εi j (2)

whereWi j =
[

W1i j ,W2i j ,W1i j ×W2i j
]

is a vector consisting of the two variables cap-

turing strategic voting incentives as well as their interaction.

For each individuali, define the sets of alternativesHi and H i as follows. SetHi

includes the two parties expected to receive most votes in the constituency of voteri, and

setH i is the union ofHi and abstention. VariableW1i j is defined as

W1i j =























maxl Sil −Si j i f j /∈ H i

0 i f j ∈ H i
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whereSi j is the expected vote share of partyj and maxl (Sil ) is the maximum expected

vote share in the constituency of individuali. This variable measures how far behind

the voter’s first choice is in the voter’s constituency. In single-member district plurality

systems,W1i j measures the percentage vote needed by parties to obtain theseat in the

constituency. Although in the case of a multiple-member district plurality system, as in the

Spanish General Elections,W1i j does not have the same interpretation, it still measures

how far behind alternativej is in the constituency of voteri. The further the distance

of alternativej to winning the election, the higher the incentive to vote strategically is.

Therefore, this variable should enter the estimating equation with a negative sign.

VariableW2i j is defined as

W2i j =























1
|Si1−Si2|

i f j /∈ Hi

0 i f j ∈ Hi

whereSi1 andSi2 are the two largest expected vote shares. The term|Si1−Si2| measures

how close the race is expected to be in the constituency of voter i. Note that individuals

whose preferred option is abstention may be interested in voting for one of the two most

voted parties to avoid the other party winning the elections. The closer the race, the higher

the incentives to vote strategically are, and therefore, the lower the incentives to vote for

alternative j. Hence, intuition calls for a negative effect ofW2i j on the probability of

voting for alternativej.

In practice, computation ofW1i j andW2i j is carried out using actual vote shares in

the previous elections as proxy measurements of expected vote shares. Strategic voting

is estimated in four steps. First, estimates of the parameters in equation (2), saŷβ, θ̂, γ̂,

are obtained by multinomial probit or logit. Second, we compute thepredicted strategic

voteof individual i as the alternativejstra
i that maximizes the (estimated) probability of
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observing that choice, mathematically

jstra
i = argmax

l∈A
Pr

[

j i = l |Xi,Zil ,Wil , β̂l , θ̂, γ̂
]

. (3)

Third, we computepredicted sincere voteof individual i as the alternativejsinc
i such that

jsinc
i = argmax

l∈A
Pr
[

j i = l |Xi,Zil ,0, β̂l , θ̂, γ̂
]

, (4)

where the variables measuring strategic voting are set equal to zero. Fourth, strategic

voters are identified as those whose predicted strategic andsincere votes are different,

that is, jstra
i 6= jsinc

i .

Estimation of the random utility model requires specification of the probability func-

tion. There are two estimators available: the multinomial logit and probit. Table 4 reports

the multinomial probit and logit estimates of the random utility model (2) when we restrict

the analysis to PSOE, PP, IU and abstention. The results are very similar quantitatively

and in terms of statistical significance and goodness of fit. Henceforth we use the multino-

mial logit model. In addition to the similarity of results obtained in our particular applica-

tion, there are other reasons for our choice. First, Dow and Endersby (2004) compare the

multinomial logit and probit in the context of voter choice in multiparty elections. They

conclude that the multinomial logit is often preferable to the multinomial probit arguing

that although the multinomial logit model imposes the restriction of Independence of Ir-

relevant Alternatives (IIA), “its simplicity in estimating the model prevails the sensitivity

of multinomial probit to a number of estimation problems.” Second, the multinomial logit

model allows us to increase the number of alternatives available for each individual voter.

This is not feasible with the multinomial probit which requires numerical integration in a

space of dimension equal to the number of alternatives. Third, a larger set of alternatives

allows us to determine whether some of the strategic vote comes from regional parties.

Fourth, increasing the number of available alternatives makes the assumption of IIA less
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of a concern.

Table 5 reports the multinomial logit estimates including regional parties. PSOE is

the reference alternative, thus all coefficients are to be interpreted relative to PSOE. Union

membership and gender are not significant for any of the parties considered. Income dum-

mies are not significant with the exception of the upper income class dummy for PNV,

which is marginally significant and has negative sign. Yearsof education is significant for

UPyD and marginally for CIU. Not surprisingly, religion is asignificant determinant of

the PNV vote, as PNV was a founder of the Christian Democrat International. Personal

positioning on the left-right scale is significant for all the center-to-right-wind parties: PP,

UPyD, CIU, PNV and CC; and also significant but with differentsign for ERC. Inter-

estingly, those who abstain tend to self-position themselves to the right of the reference

alternative, PSOE. A positive economic evaluation tends toincrease incumbent’s vote

(PSOE), while it decreases the probability of voting for PP,IU and CIU. A positive politi-

cal evaluation tends to increase vote for PSOE and CC and decreases vote for PP. Among

the party specific covariates, we find that the vote in the previous election appears with

a positive and significant coefficient, indicating that there is persistence in voting deci-

sions.4 A dummy variable (Closest party) indicating for each individual the closest party

with respect to the most important topic of the electoral campaign has a positive and sig-

nificant coefficient estimate. A count variable(Campaign)recording the number of ways

parties reached each elector during campaign turns out to besignificant. Finally, the re-

sults for the strategic voting indicators are as follows. Coefficient estimates onW1, W2

and their interaction are negative as expected, although they are not statistically signifi-

cant.

IndicatorsW1 andW2 were specially designed by Alvarez and Nagler (2000) to fit the

purpose of measuring the incentives voters might have to vote strategically in the context

of the single-member district case of the British elections. It might be argued that in

4In fact, 78.4 per cent of the individuals vote for the party they voted in the previous general elections.
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our application to the Spanish parliamentary elections, with a multiple-member district

system, those indicators might not be the most suitable onesto measure strategic voting

incentives. However, using alternative indicators of strategic behavior, more suitable for

the case of Spanish elections, turn out to yield similar results.5

Table 6 assesses goodness of fit. Entries in this table show the number of individuals

who voted for the party indicated by the column and the estimated model predicts a vote

for the party indicated by the corresponding row. The largest numbers are along the main

diagonal of the table, indicating that most votes are correctly predicted. The estimated

model predicts 87.98 per cent of the cases correctly.

The inference approach uses the estimated model to generatepredicted strategic votes

andpredicted sincere votesas defined by equations (3) and (4). Table 7 shows the source

and direction of strategic votes. Rows indicate the source of the strategic votes and

columns indicate the beneficiaries of those strategic votes. PSOE receives 23 strategic

votes, most of them from IU, and PP receives 7 strategic votes. Overall, 1.4 per cent of

the individuals in the working sample voted strategically.Our estimate of strategic voting

in Spain using the inference approach is not very different from previous estimates. For

instance, Garcia Viñuela and Artés (2011) estimate that strategic voting in Spain ranges

from 1.15 to 1.24.

5 The counterfactual analysis

In this section we propose a methodology that combines features of the self-reported and

inference approaches. The counterfactual method has four steps. First, we identify sincere

voters using survey items. Second, we fit the random utility model (1) to those individuals

identified as sincere voters in the first step. Third, we identify potential strategic voters

also using survey items. Fourth, we use the estimated model to predict the sincere vote

5These results are available upon request.
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of the potential strategic voters identified in the third step. We identify as strategic voters

those potential strategic voters whose actual and predicted sincere vote are different. Next

we describe these steps in detail.

Step 1. We identify sincere voters using survey items where individuals were asked

to manifest their preferred party. In particular, items 44 and 44a of the survey state:

Could you tell me if you feel close to any party? Which party doyou feel close to? We

classify individuals as sincere voters if they voted for their preferred party. Note that we

identify those who we suspect voted sincerely, as opposed tothe self-reporting approach

which identifies strategic voters. Our objective is to eliminate all strategic voters from the

sample. In doing this, some sincere voters might be dropped from the sample, but this

is of no concern at this stage, the important point is to retain only those who manifest

a sincere vote. Later on, in the fourth step, we will be able toidentify those sincere

voters who were mistakenly dropped from the sample in the first step. To the extent that a

post-electoral bias (inflation bias) seems to exist in self-reported declarations in favor of

finding increasing levels of strategic voting, we are on the safe side.

Step 2. We next estimate the coefficients of the random utility model(1) using in-

dividuals classified as sincere in the first step. This model indicates how sincere voters’

utility depends on individual and party specific characteristics. Note that this procedure

is not subject to the criticism commented above whereby estimates of the random utility

party preference model (1) could yield biased estimates if the sample used includes strate-

gic voters. If step one correctly identifies sincere voters,there are no strategic voters in

the sample of individuals used in the estimation.

Table 8 shows the estimation results. Years of education hasa positive and significant

coefficient estimate for PP, UPyD, CIU and ERC. Religion turns out to be significant

for PNV. The personal positioning on the left-right segmentalso influences significantly

voting behavior, with PP, UPyD, CIU, PNV, CC voters and abstainers to the right of

PSOE, and IU voters to the left of PSOE. A positive political evaluation benefits the
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incumbent, PSOE, with respect to PP. We also find vote persistence, as it is more likely

to vote for a party if you voted for it in the previous elections. The variable “campaign”

is marginally significant, which suggests that stronger campaigns pay out. Finally, it is

more likely to vote for the closest party with respect to the most important topic of the

electoral campaign.

Table 9 evaluates goodness of fit. Each cell reports the number of individuals who

voted for a party indicated by the corresponding column and the model predicts a vote for

a party indicated by the corresponding row. The numbers along the main diagonal indicate

those cases where the model predicts correctly. Numbers offdiagonal correspond to cases

where the model predicts incorrectly. Overall, the estimated model predicts 92.07 per cent

of the votes correctly.

Step 3. In this step we identify potential strategic voters making use of survey items.

A possibility would be to use the same items used in step 1 to identify sincere voters.

However, those individuals not classified as sincere votersin step 1 are not necessarily

strategic voters. They vote for a party which is not their preferred party, but need not

be strategic voters. They could be voting for the winner or casting a punishment vote.

Strategic voting requires not only voting for a party different from your preferred party,

but also the intention to influence the outcome of the election. Therefore, it is necessary

to identify among those who did not vote for their preferred party, those who had strategic

motivations. For this purpose we used survey items where respondents were asked to give

the reason of their vote, identifying as strategic voters those who voted to avoid other

party winning. In particular, we identified as potential strategic voters those who were

not selected among sincere voters in step 1 and chose answer (6) in items 36a or 36b (see

Section 3 for a description of the choices). By doing so we select a set of individuals

who did not vote for their preferred party (a necessary condition for strategic voting) and

manifested intention to affect the result of the election. As a result of this procedure, 127

respondents were identified as potential strategic voters.
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Step 4. We next conduct the counterfactual analysis. Letβ̃ and θ̃ be the estimated

parameter values in step 2. The counterfactual sincere voteof potential strategic voteri is

j∗S
i defined as6

j∗S
i = argmax

l∈A
Pr

[

j i = l |Xi,Zil , β̃, θ̃
]

.

Strategic voters are identified as those whose real vote and predicted sincere vote are

different. If the real and predicted sincere vote are equal,then the individual is considered

a sincere voter. Note that these sincere voters should be those that we excluded from the

analysis in the first step as we suspected they could be strategic voters, but our method

predicts they are not. Table 7 reports the number of strategic votes and their sources;

PSOE receives 32 strategic votes and PP 15. The counterfactual approach suggests that

a total of 47 individuals, 2.19 per cent of the working sample, voted strategically in the

elections.

6 Discussion

Table 10 shows a comparison of the total strategic vote estimates according to the three

methodologies. Strategic behavior according to the self-reporting methodology reaches

8.76 per cent. The inference approach results in a 1.40 per cent and the counterfactual

methodology estimates a 2.19 per cent of strategic votes.

The estimate of strategic behavior obtained using the self-reporting methodology is

higher than the estimates obtained using the other two methods. As argued by Alvarez

and Nagler, when voters confess the reason why they voted fora party, there is a ten-

dency to observe increasing values of strategic vote estimates as the survey is conducted

further away from the election day. In our particular application to the 2008 Spanish Gen-

eral Election, there is only one post-electoral survey, which prevents us from confirming

Alvarez and Nagler’s findings. However, we have some indirect evidence that this is in

6Note that, potential strategic voters were not used to estimate the random utility model.
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fact the case. Among the 113 individuals who confessed they voted for PSOE to avoid

PP winning the elections, the counterfactual model predicts that only 32 of them voted

strategically, while the remaining 80 were sincere PSOE voters. Similarly, among the 75

electors who indicated that they voted PP to avoid PSOE winning the elections, only 15

voted strategically according to the counterfactual method, the other 60 were sincere PP

voters.

The inference and counterfactual approaches provide a low estimate of strategic voting

and somewhat similar sources of strategic voting. There is,however, one main difference

between these estimates. The counterfactual approach suggests that a large portion of the

strategic vote comes from abstention, whereas this source of strategic voting is not present

in the inference approach.

The counterfactual approach provides an overall estimate of strategic voting of 2.19

per cent, much lower than the self-reporting estimate of 8.76 per cent, despite the fact that

the counterfactual approach uses the same survey information used in the self-reporting

approach.

The counterfactual approach yields a higher estimate of strategic voting than the in-

ference approach. It can be argued that, if there are strategic voters whose behavior is not

well captured by the strategic vote indicators, strategic vote estimates might be downward

biased. A beauty of the counterfactual methodology is that we avoid the problem of not

being able to properly model strategic behavior.

The counterfactual estimate is not subject to the criticisms applied to the other meth-

ods. First, it is not subject to the inflation bias obtained inself-reported strategic vote

estimates because we use self-reported motivations to identify sincere rather than strate-

gic voters. Second, the counterfactual method is not subject to measurement problem of

the inference approach because it does not make use of strategic voting indicators. Third,

it avoids the strategic voter bias, because strategic voters are not used in estimating the

random utility model.
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A potential caveat is the issue of whether, in politics with asignificant amount of par-

tisan dealignment, survey items like the ones used to identify sincere voters, may identify

as sincere voters an increasingly atypical group of voters:truly partisan voters. This is

of no concern per se, as those who we drop in the first step of theprocedure, are used in

the fourth step to see if they are really strategic or sincere. The problem is that the utility

preference model is estimated only with those observationscorresponding to truly parti-

san voters who might not be representative of the “average voter”. While we understand

the importance of this caveat, there are reasons to believe that this caveat is unfounded.

If the selected group of sincere voters was an atypical groupof voters, then our esti-

mates of strategic voters would be upward biased, as we wouldbe classifying sincere but

dealigned voters as strategic. A reason to believe that thisdealigned voter issue is not that

important is the fact that our estimate of strategic voters is only slightly above 2 per cent.

Had partisan dealignment been a problem, our estimate of strategic vote would have been

greater. On the contrary, the significant degree of partisandealignment in today’s politics

could very well explain why a significant amount of the strategic vote we find comes from

abstention, that is, voters whose first choice is not one of the potentially winning parties.

As a by-product, our method can be used in any empirical application of the the ran-

dom utility model where the presence of strategic voters is suspected. If estimation of the

size of strategic voting is not attempted, our method boils down to two steps: first, use sur-

vey items to identify sincere voters and, second, estimate the random utility model with

the sample of sincere voters. Typical applications of the random utility model go directly

to the second step, without removing from the sample potentially strategic voters. If we

skip the first step and estimate the random utility model withall individuals in the sample,

the resulting estimates are those reported in Table 11. Comparing these results with those

reported in Table 8 indicates that coefficient estimates arefairly different, suggesting the

presence of a strategic voter bias. In addition, significance of coefficients in Table 11 is

lower, which suggests that eliminating strategic voters from the sample helps to identify
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vote determinants.

Conclusions

This paper contributes to the literature on strategic voting estimation in several aspects.

First, we review the existing methodologies by highlighting their virtues and drawbacks.

The self-reported methodology uses survey items on vote motivation in order to measure

strategic vote. Despite its simplicity, this method is known to exhibit a post-electoral

inflation bias in self-reported strategic voting. The inference approach uses a random

utility model to indirectly measure the level of strategic behavior. The inference approach

uses indicators of the incentives that individuals might have to vote strategically. This

procedure is potentially able to avoid the strategic voter bias, but might incur in an error

of measurement problem.

Second, we propose an alternative methodology, the counterfactual approach, that

makes use of the strengths of previous methodologies and avoids their problems. Instead

of identifying those who self-report strategic vote, as in the self-reporting approach, we

identify those who manifest that their vote is sincere. Therefore, we do not incur the

risk of misidentifying individuals who manifest their voteis strategic but it is not. So

the procedure avoids the inflation bias. On the other hand, weestimate the random utility

model using data on those individuals identified as sincere voters. The procedure does not

face the error of measurement problem, as we do not have to include the indicators used

in the inference approach. Moreover, we also avoid the strategic voter bias, due to the fact

that we do not include strategic voters in the estimation of the random utility model. The

counterfactual method estimates the predicted sincere vote of potentially strategic voters,

which can be used to determine what electors voted strategically or sincerely. The method

provides estimates of the size and the direction of the strategic vote.

Third, our methodology is able to capture types of strategicbehavior that the other
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methods are not able to capture. Voting behavior could be important in elections where in-

dividuals have a large set of alternatives and different ones depending on the constituency

of the voter. Voters whose preferred alternative is only available in a subset of constituen-

cies, might vote strategically. The inference approach proposed by Alvarez and Nagler

makes use of the multinomial probit estimation method whichhas the advantage of sat-

isfying the IIA axiom. However, this methodology is not feasible when the set of alter-

natives is large. Instead, we use the multinomial logit model which can handle this case.

We show how the multinomial logit model, although it does notsatisfy the IIA axiom,

generates estimates very similar to the probit model. By allowing for a large set of al-

ternatives, the multinomial logit captures strategic behavior among voters whose sincere

choice would be regional parties.

Fourth, we contribute a method that can be used in any empirical application where

the random utility model of voting behavior is estimated. Even if researchers are not

interested in strategic voting, steps 1 and 2 of the counterfactual approach still provide

directions for practitioners to avoid the strategic voter bias.

Strategic vote estimates vary depending on the methodologyused. The counterfac-

tual method proposed in this paper estimates that the strategic vote in the 2008 Spanish

General Election was 2.19 per cent.
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Appendix A: Data description

Personal characteristics and alternative-specific attributes are defined next and their de-

scriptive statistics are reported in Table 12.

Personal characteristics

Income_1 This variable takes value 1 if individual income is less than900 euros and 0

otherwise

Income_2 This variable takes value 1 if individual in come is between 901 and 1800

euros, and 0 otherwise

Income_3 This variable takes value 1 if individual income is between 1801 and 3000

euros, and 0 otherwise

Income_4 This variable takes value 1 if individual income is 3001 euros or higher and 0

otherwise

Years_of_educationThe number of years that an individuals needs to attain certain level

of study. It takes the following values:

5 if the individual has less than 5 years of schooling

12 if the maximum level of study is “Educación Primaria” (Primary Education) or

equivalent

16 if the maximum level of study is “ESO” (Compulsory Secondary Education) or

equivalent

18 if the maximum level of study is “FP grado medio” (Middle Level Vocational

Training) or equivalent

18 if the maximum level of study is “Bachillerato” (Upper Secondary) or equivalent

20 if the maximum level of study is “FP grado superior” (Higher Level Vocational

Training) or equivalent
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21 if the maximum level of study is “Arquitectura Técnica”/ “Ingeniería Técnica”

(3-year Quantity Surveyor or Engineering Degree) or equivalent

21 if the maximum level of study is “Diplomatura” (3-year Degree) or equivalent

22 if the maximum level of study is “Licenciatura” (4 or 5-year Degree) or equiva-

lent

23 if the maximum level of study is “Arquitectura”/ “Ingeniería” (5-year Quantity

Surveyor or Engineering Degree) or equivalent

26 if the maximum level of study is “Estudios oficiales de Postgrado”/ “Doctorado”

(Post-graduate official studies / Doctorate) or equivalent

Religion It takes value one if the individual is a believer of a religion and practices reli-

gion at least once a month, 0 otherwise

Left-Right Self-positioning score on a left to right scale with 1 at the extreme left and 10

at the extreme right.

Economic_evaluation This variable takes value 1 if the individual evaluates the Spanish

economic situation as fair, good or very good, and 0 if bad or very bad.

Political_evaluation This variable takes value 1 if the individual evaluates the Spanish

political situation as fair, good or very good, and 0 if bad orvery bad.

Party_affiliation This variable takes value 1 if the individual is a member of a party, 0

otherwise.

Union_affiliation This variable takes value 1 if the individual is a member of a labor

union, 0 otherwise.

Age The age of the individual.

Gender It takes value 1 if the individual is a woman and value 0 if the individual is a

man.
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Alternative-specific attributes

Closest_partyi j It takes value 1 if for individuali, j is the alternative with the most sim-

ilar ideas with respect to the main topic of the electoral campaign, and 0 otherwise.

Campaigni j It indicate how many different ways alternativej has used to inform indi-

vidual i during the electoral campaign. It takes value 0 ifj has not used any way to

inform i, 1 if only has used one way, 2 if it has used two ways, and so on.

Previous_votei j It takes value 1 ifj is the alternative that individuali voted for in the

2004 Spanish General Elections, and 0 otherwise.
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Table 1: The 2008 Spanish General Elections

Left/Rigth
Number of

Votes Vote shares Seats Score

Partido Socialista Obrero Español (PSOE) 11,289,335 43.87 169 3.62
Partido Popular (PP) 10,278,010 39.94 154 6.56
Izquierda Unida (IU) 969,946 3.77 2 2.67
Unión Progreso y Democracia (UPyD) 306,079 1.19 1 4.93
Convergència i Unió (CIU) 779,425 3.03 10 5.20
Esquerra Republicana per Catalunya (ERC) 298,139 1.16 3 2.80
Partido Nacionalista Vasco (PNV) 306,128 1.19 6 4.82
Bloque Nacionalista Gallego (BNG) 212,543 0.83 2 3.33
Coalición Canaria (CC) 174,629 0.68 2 4.91

Total number of electors 35,073,179 100.00
Votes for a party 25,900,442 73.85
Abstention 9,172,737 26.15

The Left/Right score is computed from post-electoral survey. It reports the average of respondents’
self assessment of their position in a left (1) to right (10) scale. The other data are from actual
elections.
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Table 2: Vote shares in the survey and working subsample
Individuals

who
declared
their vote

Working
subsample

Number of respondents 5,240 2,146

Partido Socialista Obrero Español (PSOE) 46.85 52.80
Partido Popular (PP) 27.32 27.83
Izquierda Unida (IU) 4.10 5.06
Unión Progreso y Democracia (UPyD) 1.26 1.48
Convergència i Unió (CIU) 1.56 1.30
Esquerra Republicana per Catalunya (ERC) 0.76 1.30
Partido Nacionalista Vasco (PNV) 1.18 1.12
Bloque Nacionalista Gallego (BNG) 0.80 0.94
Coalición Canaria (CC) 0.53 0.67
Abstention 15.61 3.68

Table 3: Self-reporting approach results

PSOE PP Other Total
Identified as strategic 113 75 - 188
Identified as sincere 1,065 546 347 1,958
Total 1,178 621 347 2,146

Number of respondents in each category.
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Table 4: Multinomial Probit and Logit estimates
PROBIT LOGIT

Personal characteristics PP IU Abstention PP IU Abstention

Income_2 0.369 0.0558 0.0988 0.646* -0.0201 0.0997
(0.283) (0.343) (0.314) (0.371) (0.493) (0.336)

Income_3 0.245 0.471 -0.179 0.598 0.485 -0.145
(0.318) (0.356) (0.353) (0.419) (0.509) (0.380)

Income_4 0.227 -0.416 -0.409 0.573 -0.627 -0.234
(0.432) (0.511) (0.523) (0.579) (0.733) (0.574)

Years_of_education -0.00618 0.0166 -0.0242 -0.00839 0.0153 -0.0315
(0.0225) (0.0261) (0.0266) (0.0286) (0.0369) (0.0292)

Religion 0.202 -0.587 -0.106 0.265 -0.767 0.0882
(0.235) (0.425) (0.313) (0.298) (0.623) (0.338)

Left-Right 0.418*** 0.0914 0.101 0.681*** -0.157 0.228***
(0.0671) (0.0871) (0.0791) (0.0858) (0.109) (0.0804)

Economic_evaluation -
0.548***

-0.462** -0.204 -
0.746***

-0.543* -0.241

(0.199) (0.226) (0.233) (0.264) (0.326) (0.256)
Political_evaluation -

0.641***
-0.550* -0.324 -

0.834***
-0.262 -0.431

(0.244) (0.299) (0.312) (0.321) (0.441) (0.334)
Party_affiliation 0.102 -0.0884 -0.901 0.0128 0.172 -0.951

(0.512) (0.470) (0.809) (0.742) (0.630) (1.079)
Union_affiliation 0.0459 -0.106 0.351 0.0255 0.00830 0.498

(0.270) (0.274) (0.299) (0.360) (0.372) (0.330)
Age 0.0118* 0.00702 -0.0125 0.0155* 0.00207 -0.00782

(0.00691) (0.00746) (0.00804) (0.00880) (0.0110) (0.00874)
Gender -0.116 -0.0644 0.0595 -0.121 -0.0135 0.127

(0.187) (0.205) (0.209) (0.245) (0.291) (0.231)
Constant -

2.022***
-0.569 0.0623 -

3.462***
0.414 -0.148

(0.733) (0.829) (0.785) (0.926) (1.188) (0.864)
Alternative-specific
W1 -0.00355 -0.0186

(0.00795) (0.0117)
W2 -0.261** -0.286**

(0.119) (0.137)
W1×W2 0.00423 0.00431

(0.00476) (0.00659)
Closest_party 1.229*** 1.395***

(0.0985) (0.0897)
Campaign 0.162 0.207

(0.137) (0.165)
Previous_vote 1.723*** 2.002***

(0.113) (0.0932)

Goodness of fit 0.8691 0.871
PSOE is the reference alternative. Standard errors in parentheses. One, two and three stars indicate
significance at the 10, 5 and 1 per cent significance levels. Goodness of fit defined as the fraction
of correct predictions.
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Table 5: Random utility model: the inference approach
Personal characteristics PP IU UPyD CIU ERC PNV BNG CC Abstain Alternative-specific Alternative

specific

Income_2 0.262 -0.150 0.283 0.312 -1.452 -0.685 1.301 -0.258 0.222W1 -0.0103
(0.366) (0.428) (0.791) (0.902) (1.844) (1.033) (1.214) (0.769) (0.484) (0.00890)

Income_3 0.463 0.496 0.690 0.500 -1.391 -0.254 1.615 -1.011 0.445W2 -0.0826
(0.413) (0.439) (0.809) (1.120) (1.923) (1.238) (1.363) (1.401) (0.541) (0.0912)

Income_4 0.270 -0.662 0.165 -0.0331 -0.217 -2.494* 0 -0.819 0.125W1×W2 -
0.000105

(0.632) (0.771) (0.924) (1.263) (2.472) (1.439) (0) (1.382) (0.909) (0.00418)
Years of education -0.00458 0.00448 0.207*** 0.181* 0.0779 0.111 -0.0499 0.0699 0.0379 Closest party 1.750***

(0.0264) (0.0369) (0.0685) (0.0969) (0.126) (0.0803) (0.120) (0.0804) (0.0418) (0.103)
Religion 0.151 -0.775 0.119 0.200 0 3.054*** -0.168 1.349 -0.0355Campaign 0.509***

(0.314) (0.518) (0.463) (0.795) (0) (0.804) (0.857) (0.948) (0.476) (0.185)
Left-Right 0.797*** -0.123 0.605*** 0.611*** -0.496** 0.525 -0.0569 0.500*** 0.270** Previous vote 2.131***

(0.116) (0.124) (0.146) (0.233) (0.242) (0.346) (0.309) (0.179) (0.129) (0.108)
Economic evaluation -

0.774***
-0.671* -0.392 -1.753* -0.666 0.123 -0.00153 -1.346 -0.314

(0.287) (0.343) (0.412) (0.949) (0.652) (1.266) (0.678) (0.828) (0.364)
Political evaluation -0.761** -0.270 -0.610 0.524 1.160 -1.471 -0.993 3.567*** -0.645

(0.348) (0.479) (0.479) (1.368) (0.895) (1.405) (1.049) (0.954) (0.437)
Party affiliation 0.685 0.304 0 1.810** -1.046 0 -0.247 3.075** 0

(0.750) (0.542) (0) (0.745) (1.016) (0) (0.655) (1.525) (0)
Union affiliation -0.131 0.0153 0.434 0.591 0.845 0.692 0.149 -1.312 0.0731

(0.400) (0.404) (0.428) (1.103) (0.882) (0.812) (0.676) (0.842) (0.441)
Age 0.0129 0.00145 0.0232* 0.0285 -0.00792 0.00792 -0.0173 0.0266 0.0103

(0.00826) (0.0138) (0.0125) (0.0203) (0.0201) (0.0300) (0.0248) (0.0184) (0.0124)
Gender -0.0247 -

0.000646
-0.557 0.516 -0.0428 -1.394 0.657 -0.291 0.169

(0.257) (0.298) (0.403) (0.770) (0.550) (0.905) (0.671) (0.561) (0.322)
Constant -

3.786***
0.529 -

7.314***
-

7.857***
0.722 -2.853 2.179 -

6.416***
-2.948**

(0.997) (1.310) (2.206) (2.636) (2.426) (2.096) (2.656) (1.892) (1.253)

PSOE is the reference alternative. Standard errors in parentheses. One, two and three stars indicate significance at the10, 5 and 1 per cent
significance levels. A zero entry indicates that the corresponding coefficient was restricted to be equal to zero becauseno observartions fell in this
category. Results for alternative-specific characteristics are reported in an additional column. Goodness of fit: 1,888/2,146= 0.8798.
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Table 6: Goodness of fit for the inference approach
Actual vote

PSOE PP IU UPyD CIU ERC PNV BNG CC Abstain TOTAL

P
re

di
ct

ed
Vo

te

PSOE 1127 31 41 13 6 8 2 6 2 30 1266
PP 22 576 3 12 1 0 0 1 2 16 633
IU 14 1 64 0 0 0 0 0 0 4 83

UPyD 0 0 0 5 0 0 0 0 0 0 5
CIU 1 2 1 1 22 0 0 0 0 0 27
ERC 1 0 1 0 0 21 0 0 0 1 24
PNV 1 0 1 0 0 0 22 0 0 3 27
BNG 3 0 0 0 0 0 0 14 0 1 18
CC 0 1 0 0 0 0 0 0 10 0 11

Abstain 9 10 2 2 0 0 1 0 1 27 52
TOTAL 1178 621 113 33 29 29 25 21 15 82 2146

Table 7: Strategic voting
Inference approach Counterfactual approach

Predicted Strategic Vote Actual vote
PSOE PP PSOE PP

P
re

di
ct

ed
S

in
ce

re

PSOE - 0 - 6
PP 1 - 2 -
IU 15 3 13 1

UPyD 1 3 0 0
CIU 0 0 1 0
ERC 5 0 4 0
PNV 0 0 0 0
BNG 0 1 1 0
CC 0 0 0 0

Abstain 1 0 11 8
Total 23 7 32 15
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Table 8: Random utility model: the counterfactual approach
Personal characteristics PP IU UPyD CIU ERC PNV BNG CC Abstain

Income_2 -0.745 0.172 -0.0185 -0.860 -2.216 -2.445* 2.996*** -0.921 0.642
(0.698) (0.880) (0.990) (0.940) (1.955) (1.304) (1.127) (0.984) (0.663)

Income_3 0.246 0.945 0.768 -0.386 -1.498 -2.033 2.294* -2.658** 1.315*
(0.796) (0.909) (1.030) (0.972) (2.037) (1.297) (1.316) (1.085) (1.085)

Income_4 -1.467 -1.546 -0.234 -0.390 -4.129 0 0 -4.023*** -4.023***
(1.472) (1.503) (1.417) (1.208) (2.537) (0) (0) (1.516) (1.516)

Years_of_education 0.153** 0.0600 0.438*** 0.464*** 0.529*** 0.115 0.163 0.265*** 0.265***
(0.0631) (0.0666) (0.142) (0.0882) (0.175) (0.107) (0.142) (0.0647) (0.0647)

Religion 0.682 -0.463 0.125 -0.380 0 4.037*** 1.000 -0.915 -0.915
(0.549) (0.658) (1.018) (0.596) (0) (1.101) (1.312) (0.950) (0.950)

Left-Right 1.525*** -0.603*** 1.099*** 0.964*** -0.163 1.442*** 1.065*** 1.373*** 1.373***
(0.258) (0.218) (0.266) (0.284) (0.281) (0.304) (0.265) (0.231) (0.231)

Economic_evaluation -0.123 -0.529 -0.616 -1.327* -0.283 0.564 1.958** 0.985 0.985
(0.559) (0.504) (0.771) (0.683) (0.673) (1.394) (0.854) (0.834) (0.834)

Political_evaluation -1.332** -0.586 -0.182 0.826 0.770 0.905 -1.029 2.897* 2.897*
(0.675) (0.729) (0.868) (0.843) (0.814) (1.445) (1.117) (1.485) (1.485)

Party_affiliation 1.085* 0.0827 0 2.023*** -1.479* 0 0.486 5.949*** 5.949***
(0.582) (0.755) (0) (0.732) (0.862) (0) (1.009) (1.120) (1.120)

Union_affiliation 0.301 -1.103 -0.0652 -0.616 0.647 1.480 0.253 0.0950 0.0950
(0.692) (0.683) (0.719) (0.808) (1.114) (1.099) (0.775) (0.967) (0.967)

Age 0.0333* -0.0246 0.0450** 0.0767*** 0.0557** 0.0344 -0.0775* 0.0986*** 0.0986***
(0.0180) (0.0183) (0.0225) (0.0208) (0.0282) (0.0295) (0.0423) (0.0205) (0.0205)

Gender 0.437 -0.0355 -0.158 2.639*** -0.204 -5.592*** 0.367 -1.022 -1.022
(0.489) (0.444) (0.717) (0.560) (0.605) (1.145) (0.829) (0.794) (0.794)

Alternative-specific
Closest_party 2.538***

(0.184)
Campaign 0.548*

(0.284)
Previous_vote 3.128***

(0.215)
Constant -10.60*** 2.412 -14.35*** -16.57*** -9.615*** -7.375** -6.176 -16.23*** -5.752***

(2.309) (1.722) (2.756) (2.484) (2.570) (3.332) (3.817) (2.797) (1.827)

PSOE is the reference alternative. Standard errors in parentheses. One, two and three stars indicate significance at the10, 5 and 1 per cent
significance levels. A zero entry indicates that the corresponding coefficient was restricted to be equal to zero becauseno observations fell in this
category. Goodness of fit: 1,336/1,438=0.9207.
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Table 9: The Goodness of fit for the counterfactual approach
Actual vote

PSOE PP IU UPyD CIU ERC PNV BNG CC Abstain TOTAL

P
re

d
ic

te
d

Vo
te

PSOE 769 1 16 5 0 0 1 1 0 18 811
PP 5 368 0 2 0 1 0 0 0 7 383
IU 5 0 61 0 0 1 0 1 0 4 72

UPyD 0 0 0 8 0 1 0 0 0 0 9
CIU 0 0 0 0 20 0 0 0 0 0 20
ERC 1 0 1 0 0 21 0 0 0 0 23
PNV 0 0 0 0 0 0 17 0 0 2 19
BNG 1 0 0 0 0 0 0 13 0 0 14
CC 0 0 0 0 0 0 0 0 8 0 8

Abstain 15 8 2 2 0 0 0 0 1 51 79
TOTAL 796 377 80 17 20 24 18 15 9 82 1438

Table 10: Comparison between methods
Strategic vote

Self-reported Inference Counterfactual
PSOE 113 23 32
PP 75 7 15
Total 188 30 47
Percentage 8.76% 1.40% 2.19%
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Table 11: Random Utility Preference Model with all voters

Personal characteristics PP IU UPyD CIU ERC PNV BNG CC Abstain

Income_2 0.582 -0.0619 0.441 0.840 -1.328 -0.842 0.899 -0.0886 -0.00445
(0.361) (0.453) (0.812) (0.823) (1.586) (0.839) (1.133) (0.724) (0.338)

Income_3 0.619 0.529 0.727 0.873 -1.285 -0.579 1.328 -0.910 -0.191
(0.407) (0.466) (0.834) (0.971) (1.684) (1.057) (1.307) (1.334) (0.382)

Income_4 0.467 -0.520 0.196 0.482 -0.702 -2.484** 0 -0.751 -0.274
(0.587) (0.738) (0.940) (1.152) (2.071) (1.140) (0) (1.314) (0.601)

Years_of_education -0.00636 0.0152 0.208*** 0.167* 0.0889 0.0842 -0.104 0.0713 -0.0384
(0.0245) (0.0378) (0.0692) (0.0885) (0.0984) (0.0680) (0.151) (0.0715) (0.0290)

Religion 0.262 -0.755 0.153 0.225 0 2.215*** -2.011 1.403 0.0689
(0.282) (0.499) (0.453) (0.668) (0) (0.685) (2.699) (0.884) (0.342)

Left-Right 0.696*** -0.156 0.554*** 0.609*** -0.443** 0.635** -0.0124 0.418** 0.238**
(0.0955) (0.112) (0.129) (0.204) (0.218) (0.261) (0.309) (0.164) (0.0954)

Economic_evaluation -0.841*** -0.597* -0.459 -1.692* -0.410 -0.109 -0.155 -1.273 -0.286
(0.255) (0.329) (0.402) (0.883) (0.599) (0.914) (0.717) (0.777) (0.280)

Political_evaluation -0.687** -0.269 -0.474 0.430 0.829 -1.087 -0.788 3.240*** -0.322
(0.308) (0.452) (0.458) (1.196) (0.745) (1.086) (0.958) (0.910) (0.345)

Party_affiliation 0.547 0.317 0 1.887*** -0.505 0 -0.0664 2.859* 0
(0.643) (0.492) (0) (0.691) (0.819) (0) (0.647) (1.469) (0)

Union_affiliation -0.0884 0.00647 0.445 0.352 0.739 0.743 0.207 -1.317 0.452
(0.354) (0.380) (0.419) (1.074) (0.820) (0.703) (0.655) (0.843) (0.335)

Age 0.0122 0.00196 0.0197 0.0230 -0.00767 0.00283 -0.0277 0.0221 -0.0109
(0.00753) (0.0126) (0.0121) (0.0182) (0.0167) (0.0215) (0.0263) (0.0180) (0.00950)

Gender -0.0671 0.00552 -0.598 0.432 0.0396 -1.046 0.337 -0.457 0.0946
(0.229) (0.280) (0.396) (0.710) (0.540) (0.747) (0.714) (0.526) (0.243)

Alternative-specific
Closest_party 1.558***

(0.0879)
Campaign 0.359**

(0.155)
Previous_vote 2.028***

(0.0909)
Constant -3.544*** -0.219 -7.820*** -

7.706***
0.0887 -2.651 3.287 -5.904*** 0.113

(0.887) (1.201) (2.158) (2.334) (2.011) (1.973) (2.871) (1.787) (0.943)
PSOE is the reference alternative. Standard errors in parentheses. One, two and three stars indicate significance at the10, 5 and 1 per cent significance
levels. A zero entry indicates that the corresponding coefficient was restricted to be equal to zero because no observations fell in this category.
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Table 12: Descriptive statistics
Personal characteristics

Observations Mean Standard
deviation

Minimum Maximum

Income_2 2146 0.4471 0.4972 0 1
Income_3 2146 0.3094 0.4622 0 1
Income_4 2146 0.0875 0.2826 0 1
Years_of_education 2146 16.4580 4.9630 0 26
Religion 2146 0.1915 0.3935 0 1
Left-Right 2146 4.4545 1.8837 1 10
Economic_evaluation 2146 0.6089 0.4880 0 1
Political_evaluation 2146 0.8016 0.3988 0 1
Party_affiliation 2146 0.0566 0.2311 0 1
Union_affiliation 2146 0.1378 0.3447 0 1
Age 2146 45.4210 16.2031 18 92
Gender 2146 0.4627 0.4986 0 1

Mean of alternative-specific attributes
PSOE PP IU UPyD CIU ERC PNV BNG CC Abst.

Closest_party 0.519 0.309 0.046 0.010 0.082 0.086 0.165 0.053 0.032 0.074
Campaign 0.583 0.548 0.364 0.036 0.833 0.710 0.701 0.366 0.340 0.000
Previous_vote 0.522 0.245 0.052 0.000 0.093 0.089 0.237 0.100 0.064 0.075
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