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Département de science politique et relations internationales
Université de Genève
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Abstract

Vote propensities for political parties have become an important com-
ponent of many voter surveys. They are supposed to give more accurate
and broad-ranging assessments of voters’ positions with respect to the par-
ties they may choose in an election. While this more detailed information
on voters is certainly an advantage, many scholars analyze these data with
empirical models that lead to biased estimates of the quantities of interest.
We discuss the most commonly used models and demonstrate the conditions
under which biased estimates result. We also propose an alternative way to
analyze vote propensities (based on a SURE-model) which, under most as-
sumptions, does not lead to biased estimates. We illustrate the performance
of this model in an empirical application (European Election Study 1989),
where we compare it with the more commonly used models.
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1 Introduction

The last decades of empirical electoral research have seen the introduction of a
new variant of measuring the dependent variable, the so called “propensities to
vote” (PTVs).1. These have been recently described as “measures of electoral
utility” by some of their proponents (e.g., Van der Eijk, van der Brug, Kroh and
Franklin, 2006) and cover the propensities to vote for each (major) party in a
political system. PTV scores are to be understood as cardinal measures and have
been used as interval-level variables in statistical analyses. As the question is
formulated with a projective element, postponing voters’ choices to an undefined
future, PTVs are non-ipsative in nature and not bound to sum to any fixed amount.
The standard question wording is the following:

Please tell me for each of the following parties how probable it is that
you will ever vote for this party?

Theoretically, PTV scores are rooted in random utility theory and are seen as
better capturing the utilities2 voters attach to parties than the discrete electoral
choice models (Van der Eijk et al., 2006).

Besides this theoretical advantage, two empirical benefits are cited in the lit-
erature. First, with PTVs as dependent variable researchers are able to use more
powerful statistical methods and are no longer constrained by the limitations of
discrete-choice models. Second, analyses based on PTV scores are well suited for
comparative, cross-national electoral research as the analyses are no longer fixed
to a specific party but moved downward to the intra-individual level which forces
the researcher to think more in terms of generic party characteristics (Van der
Brug, Franklin and Tóka, 2008; De Angelis and Garzia, 2013).

While we share the general concern that PTV measures and the actual vote
choice are two separate phenomena (e.g., Bélanger and Meguid, 2008, 479),3 our

1Recently published articles using PTVs as dependent variable include Vegetti, Poletti and
Segatti (2013), Vezzoni and Mancosu (2016), Wall, Krouwel and Vitiello (2014), Webb, Bale and
Poletti (2017), and Mellon and Evans (2015).

2However, recently the proponents refrain from using this vocabulary and simply refer to the
concepts as ”PTV”.

3Please note that according to numerous publications (e.g., Van der Eijk et al., 2006; Van der
Eijk and Franklin, 1994), empirically there is a strong link between PTV scores and final vote
choice.
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main point in this paper is that we see major flaws in the estimators used in the
analysis of PTVs proposed in the literature.

In the next section we discuss the estimator proposed in the literature and
its various problems. While we discuss various issues of this estimator, some of
them acknowledged in the literature, we focus on one problem that induces clearly
identifyable biases in the estimates. We propose a Monte-Carlo simulation study
to assess the circumstances under which these biases are most pronounced and
evaluate at the same time a much more robust estimator when dealing with vote
propensities, namely seemingly unrelated regression equations (SURE). In section
three we replicate the analysis of a vote propensity study of the European Elections
1989 by Van der Eijk and Franklin (1994) and show that using a more appropriate
estimator affects the substantive findings, before we conclude in section four.

2 The estimator and its error(s)

In most studies that use vote propensities as dependent variable the basic idea is to
rely on general theories of vote choice to explain the likelihood that an individual
i would consider voting for a particular party j. Consequently, empirical models
being estimated are variants of the following general form:

pri,j = β′
0j +Xiβxj + Vjβvj +Wijβwj + ϵij (1)

pri,j corresponds in this setup to the voting propensity that individual i assigns
to party j. Three types of variables normally appear as explanatory variables.
First, Xi is a vector of individual characteristics of voters, like gender, age, educa-
tion etc. Second, Vj corresponds to party specific characteristics like government
status, electoral strength of the party, etc. Third, Wij comprises characteristics
of pairs of voters and parties, like for instance the ideological distance between a
voter and a party.

Estimating coefficients for the various sets of variables causes, however, a
certain number of problems. First, estimating these coefficients for each party j

separately (as the datasets used are often in a wide format, i.e., observations cor-
respond to individuals, and voting propensities for parties correspond to different
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variables/columns) does not allow for estimating βvj as Vj is constant across all
observations i for every party j, and thus absorbed into the constant. Second,
estimating the effect of particular voter-party characteristics like the effect of ide-
ological distance yields as many coefficients as parties. Researchers, however,
normally assume that the effect of ideological distance on vote choice (or vote
propensities) should be the same, independent of the party in question.

To circumvent these problems scholars (e.g., Van der Eijk, Franklin and Op-
penhuis, 1994; Tillie, 1995; Van der Eijk et al., 2006) propose to transform the
dataset in a long format (i.e., to stack the individual level data as many times as
there are political parties and thus vote propensity measures). In this format Vj

obviously varies across the full set of observations, and βvj is thus identified.4

Proceeding like this also “solves” the second problem mentioned, namely that the
coefficients βwj can now easily be constrained to be the same for all observations,
or more precisely, independent of the party.

This transformed dataset generates, however, a new problem, as estimating
βxj on the full set of stacked observations yields an average effect over all parties,
which is largely meaningless. Consider for instance the effect of age. It is likely
that older voters will assign higher propensities to some parties than younger co-
horts, and lower ones to some other party. When estimating equation 1 party by
party, we would obtain positive coefficients for age for the first set of parties and
negative ones for the second set. The estimates obtained based on the long format
data, however, will provide an average over these party-specific coefficients. Con-
sequently, estimating βxj in the stacked data only yields meaningful results, if βxj

can vary across parties.
Instead of allowing βxj to vary across parties Van der Eijk et al. (2006) (see

also Van der Eijk, Franklin and Oppenhuis, 1994; Tillie, 1995) suggest first esti-
mating for each party j and each variable x belonging to the vector X (i.e., indi-
vidual characteristics of voters) based on the dataset of individuals i the following
equation for the propensity to vote for party j:5

4There are obviously other serious consequences of proceeding like this, which we will discuss
below.

5This, plus a series of other manipulations for voting propensities are part of a stata-
package, see https://ideas.repec.org/c/boc/bocode/s457290.html (accessed
May 22nd, 2018, see De Sio and Franklin, 2011).
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pr1i,j = β0j + β1jx1i + ϵi,j (2)

Based on this empirical model Van der Eijk et al. (2006) (see also Van der Eijk,
Franklin and Oppenhuis, 1994; Tillie, 1995) suggest calculating the predicted vote
propensity p̂r1i,j and, after centering this predicted value (i.e., subtracting the av-
erage of the predicted values), to use these values to replace Xj in equation 1.
More specifically, this implies calculating for each party by how much women
(if our x1 is gender) offer more (or less) support than the average for a particular
party j (and do this for all other variables being part of Xj) and use the so called
party and x-variable specific “y−hats” to replace X in equation 1. van der Brug,
van der Eijk and Franklin (2007, 43) describe this in the following terms:

These predicted scores are, of course, measured on the scale of the
dependent variable. They can be interpreted as containing two com-
ponents: a component that consists of the explanatory power of the
independent variable in question and a component that reflects the
popularity of the party in question that is generated on other grounds
than by the independent variable. By eliminating the second compo-
nent (which is done by centering the predicted scores), the remainders
reflect only variations caused by differences in the independent vari-
able.

Proceeding like this, in appearance, solves the suggested problems in estimat-
ing equation 1. By adopting the long format estimating the effects of party specific
characteristics becomes possible, and this also allows keeping the effects of the
party-voter characteristics the same for all parties and voters. By replacing X by
predicted values from a first stage defined by equation 2 also makes the coeffi-
cients reflect something more meaningful than the average effect over all parties
of X .6

6Van der Brug, Franklin and Tóka (2008, 594) are right in noting that this procedures sim-
ply produces “linear transformations” of the original variables. By relying on biased estimates,
however, these transformations induce biases in the estimation of the full model, as we will show
below.
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Needless to say, these recommendations also have a series of consequences
which we will only briefly mention before focusing on the most important error.
First, given the way in which X is replaced by predicted values obviously makes
the standard errors estimated for X in a standard way in the second stage inappro-
priate. More specifically, the uncertainty linked to the estimates in the first stage is
not reflected in the estimates at the second stage. In earlier applications of this pro-
cess (e.g., Van der Eijk, Franklin and Oppenhuis, 1994; Tillie, 1995) this problem
was largely ignored and individual-level effects appear as estimated with an in-
credible precision.7 Second, as each individual appears as many times in the long
dataset as there are parties, observations can hardly be considered independent of
each other (as required by, for instance, an estimation according to ordinary least
squares (OLS)). In latter applications (e.g., Van der Eijk et al., 2006; Van der Eijk
and Franklin, 2009) this problem was also acknowledged and dealt with by using
clustered standard errors at the individual level (e.g., van der Brug, van der Eijk
and Franklin, 2007, 48f).8

This latter point relates to a more general problem due to the characteristics of
the long data format. More specifically, in a strict sense this data is hierarchical,
as it is based on party-individual pairs. Hence, each observation belongs to a
larger set of party-specific observations, and, as noted above, to a set of individual-
specific observations. Consequently, as the variables in X and V only vary at one
of these two (non-nested) levels, the standard errors, by the multiplication of cases
used in the estimation, will be artificially deflated.9

7See for this table 20.4 in Van der Eijk, Franklin and Oppenhuis (1994, 357) or table 6.3 in
Tillie (1995, 108). In later applications (e.g., Van der Eijk et al., 2006; van der Brug, van der Eijk
and Franklin, 2007; Van der Brug, Franklin and Tóka, 2008; Van der Eijk and Franklin, 2009) this
problem is acknowledged, and the readers are advised to ignore the standard errors and focus on
standardized coefficients.

8It is useful to note that when these clustered standard errors differ from the classical stan-
dard errors, it is likely that the empirical model itself is misspecificed (see for instance King and
Roberts, 2014), making the use of this quick fix quite problematic (see also Angrist and Pis-
chke, 2008, 308ff). Pardos-Prado and Dinas (2010), in their study, address this issue by relying
on a hierarchical model (see also De Sio and Franklin, 2012). In our Monte-Carlo simulations we
employ the same approach.

9Again, in two early studies Van der Eijk, Franklin and Oppenhuis (1994, 357) and Tillie
(1995, 108) (table 20.4, resp. 6.3) we find coefficients for the electoral strength of the party
which are estimated with unbelievable precision (for a similar unbelievable standard error, see also
De Angelis and Garzia, 2013, 902). It is interesting to compare this with related results reported by
Pardos-Prado and Dinas (2010, 776) who, with the help of a more appropriate hierarchical model,
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While these issues mostly relate to the uncertainty estimates, a more important
problem stems from the proposed two stage estimation to obtain estimates for the
effects of individual characteristics on vote propensities and to control for these
when estimating the effects of the other variables. More specifically, given the
generally assumed empirical model in equation 1 it is obvious that equation 2, as
a model to explain vote propensities is misspecified. Assuming that the estimated
model is linear (as the presentation in equation 1 implies) this misspecification
is innocuous as long as the xs for which the model is estimated are uncorrelated
with any of the left out variables from equation 1.10 This is quite unlikely. More
specifically, if x corresponds for instance to either age or gender, we know that ide-
ological self-positions are related to these variables. As ideological self-positions
feed into the calculation of measures of distance (which should influence vote
propensities) it follows that the misspecification in equation 2 will lead to biased
estimates for β1j . As exactly these estimates are central for the predicted values
and their transformations to be included at the place of X , this leads to biases in
the estimation of equation 1 as well. More formally if the true model is

pri,j = β′
0j + β′

1jx1i + β′
2jx2i + ϵi (3)

then as long as cov(x1, x2) ̸= 0 we know that the expected value of β̂1j es-
timated according to the model of equation 2 will not be equal to the expected
value of β̂′

1j as estimated with the correctly specified model in equation 3. More
precisely

E(β̂1j) = E(β̂′
1j) + bias (4)

only find a non-significant effect (i.e., the standard error is much more consequential). Implicitly,
van der Brug, van der Eijk and Franklin (2007, 47f) brush such concerns aside, when discussing
in a cross-national study the effect of economic conditions.

10In a surprising foonote (15) van der Brug, van der Eijk and Franklin (2007, 44) argue that the
xjs’ “importance in our analysis is in controlling for the effects concerned.” As models using this
procedure are almost always linear regressions, this implies that these authors assume that vari-
ables subjected to this procedure are correlated with other explanatory variables (as in such cases
omitted variable bias would result). This implicit assumption, however, is exactly the assumption
that leads to the biases discussed above (and below).
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In a simple setup with one omitted variable and one included variable the
direction (and extent) of the bias can be easily determined. For instance, if β′

2j > 0

and cov(x1, x2) > 0 then we know that the bias is positive, i.e., β̂1j > β̂′
1j (see

for instance Hanushek and Jackson, 1977, 80f). As this bias depends not only
on cov(x1, x2) (which remains constant across parties, except for variables that
are party-individual specific), but also β′

1j and β′
2j , which vary across parties, the

generation of the so-called “y−hats” makes that this bias carries over to the next
stage. More specifically, as the latter coefficients differ across parties j and are
multiplied by the values of x1 to calculate p̂ri,j , calculating the latter as deviations
from the average pri,j only gets rid of part of the bias. Consequently, when these
p̂ri,j are introduced in the second stage of the estimation, i.e, the one based on the
stacked dataset, a bias from the first stage is carried over.

It might be helpful to derive for a concrete case the extent and direction of
these biases in more detail. For this, let us assume the following equation to
generate “y-hats” for each party j (implying j regressions):

prij = βj0 + βj1 × agei (5)

However, the variable distance that we will use in a latter stage is known to
correlate with age. Consequently, omitting this additional variable leads to a bi-
ased estimate of β1, and thus a biased estimate of y-hat. If the correct specification
for the y-hat equation were

prij = βj0 + βj1 × agei + βj2 × distancei (6)

we could easily calculate the bias introduced into the estimates of the βj1s
by omitting distance as it corresponds to the product of βj2 and cov(age,distance)

var(age)

(the latter being the coefficient coming from regressing age on distance, see for
instance Greene, 2003, 148f). As in most PTV models it is assumed that βj2 is
the same for all parties, the bias will be identical across the y-hat equations only if
cov(age,distance)

var(age)
is the same for each party j. This is only true if cov(age, distance)

is the same for all parties. Assuming that distance is calculated as |lri−cj|, where
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lri is the leftright position of individual i and cj is the position of party j then the
following obtains immediately:

cov(age, distance) =

∑
n(age− age)× (abs(lr − cj)− abs(lr − cj))

n
(7)

This expression breaks down in two parts as a function of whether or not
lri > cj

if lri > cj

cov(age, distance) =

∑
n(lri>cj)

(age− age)× (lr − cj − lr + cj)

n(lri>cj)

=
(age− age)× (lr − lr)

n(lri>cj)

(8)

if lri < cj

cov(age, distance) =

∑
n(lri<cj)

(age− age)× (cj − lr − cj + lr)

n(lri<cj)

=
(age− age)× (−lr + lr)

n(lri<cj)

(9)

As the first expression corresponds simply to the covariance between age and
the left-right position, while the second is the negative of this covariance, this
implies the following

cov(age, distance) =
n(lri>cj) × cov(age, lr)− n(lri<cj) × cov(age, lr)

n
(10)

Hence, the covariance between the included and the excluded variable varies
across party-specific y-hat equations, except if all parties are located to the left,
resp. to the right of all voters on the left-right scale. If this is not the case, this
covariance is a mixture of the positive and the negative covariance between the
included variable and the left-right position. Consequently, each βj1 estimated
for the parties will be biased to a different extent, which will be a function of the
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distance variable. As this distance variable will appear in the final equation to be
estimated, this induces biases, for instance, in the estimate of the coefficient for
the distance variable.11

The extent of these biases in the final model is difficult to assess analytically,
especially for party-individual variables like the ones needed to assess whether
ideological distance affects vote propensities. Consequently, to study this problem
in a broader way we resort to Monte-Carlo simulations, and estimate equation 1
with long format data that we generated with a known data-generating process
and random error (see below for more details).

As we will be able to demonstrate that the errors induced by the proposed
method can be considerable, the question arises whether there is an alternative
model that allows us to eliminate or at least reduce these biases. An obvious
candidate is to consider the problem as a system of regression equations (for a
situation with a set j of parties) as follows:

pri,1 = β01 +Xiβx1 + V1βv1 +Wi1βw1 + ϵi1

pri,2 = β02 +Xiβx2 + V2βv2 +Wi2βw2 + ϵi2

, , , = ...

pri,j = β0j +Xiβxj + Vjβvj +Wijβwj + ϵij (11)

As noted above, it is not possible to estimate these j equations separately
without any additional assumptions and constraints. More specifically, the co-
efficients for βxj , namely the party-specific characteristics, are not identified, as
vj only varies from equation to equation. Obviously, differences in the constants
estimated for these j equations could be used in a typical two-step estimation
of hierarchical models, where party specific variables would be related to these
differences (see below for an empirical illustration). If the three (or as many par-
ties as there are) equations are estimated simultaneously as seemingly unrelated

11While we demonstrated how biases are introduced into the estimates of coefficients for party-
individual specific variables, similar biases can be derived in cases where several individual spe-
cific variables are converted into “y-hats.” If these variables are correlated, then the biases will
come about by the fact that the coefficients for the omitted variables will not be identical for each
party equation (this being the motivation of using “y-hats” in the first place).
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(as proposed by Zellner, 1962), we can also easily impose that individual-party
specific variables have the same effect, like for instance ideological distance), by
constraining βwj = βwk∀j, k. Such models are normally estimated by feasible
generalized least squares (FGLS) or more specifically the so-called Aitken two
step estimator. In a first step, all individual equations of the system of equations
11 are estimated separately and the residuals used to estimate the correlations of
the error terms across the equations in 11. These correlations are used to form the
variance-covariance matrix, which is then used in the GLS estimation of the full
model, where the data is, implicitly, stacked. A maximum likelihood estimator
and some variants of the FGLS estimator are evaluated by Kmenta and Gilbert
(1968) (for a related study, see Jackson, 2002). In addition, a SURE model allows
the errors from the various equations to covary, which is something one would
expect, given that individuals assign values of “likely voting” across different par-
ties. We suggest that using a SURE model provides a much better way to assess
what affects vote propensities.12 In addition, it does not require “pre-treating”
the individual-level explanatory variables, which generates the biases we are con-
cerned about.

2.1 Monte-Carlo simulations

To assess the extent of the biases we resort to Monte-Carlo simulations. We gen-
erate datasets reflecting a typical empirical situation and, by letting vary key pa-
rameters used in generating the datasets, assess how the latter affect the biases.
More specifically, we assume that two individual characteristic (age and gender)
and a party-individual characteristic (ideological distance) affect vote propensity.
The implied empirical model, parallel to equation 1 is the following:

pri,j = β0j + βajagei + βsjsexi + βpjdistanceij + ϵij (12)

12One thing this model does not address is, however, that party characteristics operate at a
higher level. A possible way to proceed, which highlights also, however, how little information
is available to assess these effects, is to estimate the SURE model without party-characteristics
and in a second step assess how these characteristics affect the constants in the various equations
obtained from the SURE estimation. This is akin to the two-step estimations of hierarchical models
(e.g., Achen, 2005; Franzese, 2005; Jusko and Shively, 2005; Lewis and Linzer, 2005; Gelman and
Hill, 2007).
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For this model we generate samples of 1000 observations with 500 females
(sex coded 1, 0 for men), left-right positions and values for age. These latter
two variables are allowed to correlate over the full spectrum (i.e., r ∈ [−1, 1]

with steps of 0.1). To generate a distance measure we assume that we have three
parties with positions at 2, 5, and 7. We fix βpj at -0.1 and βsj at 0.1. βa, on the
other hand varies from 0 to 0.1 (in steps of 0.01). We use this value (βa) for βa1

and βa2, but let βa3 be equal to −2βa. In addition to letting vary the correlation
between age and distance (which generates the bias we are interested in) and the
share of the variance explained by age (through the value for βa), we also let vary
the overall proportion of the variance explained (in each party-specific equation of
the system of equations 12) from 0.01 to 0.2 (in 0.01 steps). Finally, we consider
two scenarios regarding the correlation in the error terms. In the first one we
set rϵk,ϵl=-0.3 ∀k ̸= l and k, l ∈ 1, ..., j, i.e., the set of parties.13 In the second
scenario we let all these correlations be equal to 0.14

For each of these combinations of parameters we generate 100 datasets, es-
timate both equation 1 in its long format with a two stage procedure relying on
a hierarchical model with random effects at the individual level (as do for in-
stance Pardos-Prado and Dinas, 2010), and a SURE-model based on equation
11.15 We calculate for each parameter combination the root of the mean squared
error (rmse) of the main coefficient of interest, namely bp.

In figure 1 we depict the typical results we obtain for most values of our param-
eters used in generating our datasets. It depicts the mean estimate (first panel), the
proportion of confidence intervals comprising the true value (second panel) and
the rmses (third panel) for the coefficient bp from a model in which the share of
the explained variance is equal to 0.2, the coefficient for age is equal to 0.03 and
the correlation between age and left-right positions varies between -1 and 1. As
the figure nicely shows, when this correlation is small (center of the figure) using
y − hats and estimating the model in a long format, yields estimates close to the

13In the data we use for our replication study the average absolute value of the correlations in
the error terms is around this value of 0.3.

14In this scenario the efficiency gain in using a SURE model is eliminated.
15We used the systemfit package (https://cran.r-project.org/web/

packages/systemfit/index.html). This package implements the Aitken estima-
tor, which corresponds to a feasible generalized least squares estimator (FGLS), as discussed
above.
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Figure 1: Mean estimate, coverage of confidence interval and root mean squared
error for bp with bage = 0.03, explained variance=0.2

true value, the coverage of the confidence intervals is close to 1 and the rmses
are similar to those from a SURE model. As the absolute value of the correlation
increases, however, this is no longer the case. The coefficient for ideological dis-
tance is more and more underestimated (in terms of size), and the coverage of the
confidence intervals decreases considerably. Finally, the rmses from the SURE
model remain at the same (low) level, while those of the traditional estimator starts
to increase dramatically to more than the double.

In the appendix we depict in a series of additional figures (figures 4-14) the
results of our Monte-Carlo simulations more systematically by focusing on the
coverage of the confidence intervals of the coefficient βpj . These figures show
that the coverage of the confidence intervals is systematically better for the esti-
mates from a SURE model. The improvement by using a SURE model becomes,
however, less pronounced when the coefficient bage becomes (unreasonably) large
(e.g., larger than 0.05, see figures 15-25). As in the simulated datasets age has a
much larger variance (almost by a factor of 10) than the left-right position, such
large values of bage would suggest that the former variable is a much better predic-
tor of propensities to vote that the ideological distance. Consequently, our Monte-
Carlo simulations show that for most reasonable values of the parameters used in
generating our simulated datasets a SURE model has a lower (or equal) rmse for
the main coefficient of interest (bp) than those obtained with the traditional model
to analyze PTVs.16

16In the appendix we also depict our results from the Monte-Carlo simulations in terms of the
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3 An application

Having shown that SURE models are preferable when analyzing PTVs under a
wide range of parameter values for simulated datasets, we confront our modeling
approach with survey data in this section and show how the results differ when
estimating PTVs with a SURE model. We do so by examining the same data
as Van der Eijk and Franklin (1994) have used in their classical example, the
European Election Study 1989.17 This dataset is the first European Election Study
to include propensity-to-vote-questions for all major parties competing for seats
in the European Parliament. It carries as further advantage that we can directly
compare our results to the ones originally published by Van der Eijk and Franklin
(1994).

3.1 Replication

In a first step, we therefore replicate the original analysis as presented by Van
der Eijk and Franklin (1994), in particular the country-specific regressions as pre-
sented in their table 20.3. This table reports the findings from regression analyses
with PTVs as dependent variable and independent variables at the individual and
party level.18 While we were able to replicate the main findings and the coeffi-
cients in terms of significance and direction, two things are worth noting in this
respect. First, we decided to integrate the variables relating to class and religion
as nominal variables and thus to utilize a dummy approach. The original chapter
by Van der Eijk and Franklin (1994) is not entirely clear about their strategy, but it
seems to us the most logical coding decision. Second, the number of observations
is different in our analyses than what is reported by Van der Eijk and Franklin

rmses. There, we also depict the same information for datasets generated under the assumptions
that the error terms are uncorrelated. As the figures 26-36 nicely show, the biases we find in
the case of correlated error terms (figures 15-25) carry over to this situation as well. As SURE
models allow for an increase in efficiency under the assumption of correlated error terms, this
shows even more forcefully that SURE models are to be preferred in almost all practical situations
when analyzing PTVs.

17Downloaded from http://eeshomepage.net/.
18We document the replication and our modeling decisions in the appendix. There, we also

report on a joint estimation for all countries covered that also includes interactions of variables
at the two levels. This corresponds to the analysis presented in table 20.4 in Van der Eijk and
Franklin (1994).
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Denmark .08 -.56 .56 .29 .42 .38 .12* .16* 0.45
Flanders .01* -.45 .75 1.55 .60 .50 .91* .62 0.25
France .07 1.12 -.56 .54 .50 .56 .55 .36* .38 0.44
Germany .07 .59 -.62 .46 .75 .65 .36 .24 .51 0.47
Great Britain .07 1.04 -.43 .40 .01* .76 .69 .16 .33 0.47
Greece .05 -.45 .28 .64 .79 .34 .39 .40 0.62
Ireland .06 1.24 -.39 .64 .23* .79 .58 .18* .40 0.34
Italy .08 .38 -.47 .72 .43* .58 .66 .28* .63 0.34
Luxembourg .11 1.41 -.32 .84 .29* .92 .67 .53 .43* 0.45
Netherlands .08 1.52 -.41 .74 .46 .66 .46 .18* .67 0.43
Northern Ireland .05 -.23 .69 .51 .18* .60 .55* .82 0.43
Portugal .10 -.39 .62 .37 .60 .69 .42 .37 0.49
Spain .08 -.45 .61 .52 .79 .57 .38 .64 0.47
Walonia .09 1.56 -.33 .69 .78* .79 .42 .56* .76 0.44

* not significant at p=0.05

Table 1: Replication of Table 20.3

(1994). This is most likely due to the different ways that statistical programs
report weighted data.19

Table 1 shows that the results obtained are largely in line with those reported
by Van der Eijk and Franklin (1994).20 They also highlight, however, some of
the problems discussed above. While the party-level effects are strictly speaking
estimated only on a small number of observations (at most 10 per country), the
precision of these estimates astounds. This is, however, due to the fact that these
analyses do not take into account the fact that all observations are nested within
parties. In addition, there is obviously another hierarchical structure, namely the
one nesting individuals inside parties (i.e., each individual appears as many times
as she has provided information on a propensity to vote for a party).

19We excluded individuals if information on their voting behavior or their PTVs was missing
as described by Van der Eijk and Franklin (1994, 349), but it was not entirely clear whether they
applied other exclusion mechanisms, e.g. to have equivalent numbers of observations for the first
and second stage of estimation.

20The only major difference is that we were only partially able to estimate party predictors for
Greece and Flanders. For Greece, the dataset that we use provides no left-right position for ”Left
Coalition” (party 8) and accordingly our sample has no variation on the ”new politics” variable.
For Flanders, the only ”new politics” party (Agalev, party 11) has no PTV scores and could thus
not be integrated in the model.

15



3.2 SURE models

For our SURE estimation we omit, for simplicity’s sake, the party-level effects in a
first step.21 Consequently, we estimate a model based on the individual-level and
individual-party specific variables mentioned in table 6 (see appendix) for each
country separately with a SURE model. As our main interest is in the biases in the
estimate for the left-right distance induced by using y− hats, we report in table 2
only these coefficients. In the first column, we report the coefficient as reported in
table 20.3 in Van der Eijk and Franklin (1994). In the second column we reproduce
the coefficients as reported in table 1 from our replication of the country specific
estimations. In the third column we report the results from models that exclude the
country specific explanatory variables, which are replaced by party fixed effects,
and are based on the same number of observations as those reported in table 1.
If removing the party specific variables allows the estimation of the model with a
larger number of observations, we report the coefficients from these models in the
fourth column, again with party fixed effects, while in the last column we report
the coefficients from the SURE model.

To assess the differences across estimators, the last three columns are the most
relevant. As these results show, the differences in the estimates are in some in-
stances considerable. For instance, in Portugal the coefficient estimated with the
SURE model is reduced by almost a third of the size of the one estimated with
OLS in the long format. For Greece, the latter estimate is significantly smaller
than the one obtained by estimating a SURE model. Similar notable differences
appear for France, Germany, Ireland, Italy, Luxembourg, Netherlands, Northern
Ireland, Spain and Walonia. Only for Denmark, Flanders, and Great Britain are
the estimated effects for ideological distance largely identical. These results show
again that traditional models used in analyzing PTVs risk misleading us consid-
erably, especially regarding the estimated effects of individual-party specific vari-
ables, like ideological distance.

Given that in some studies also party-specific characteristics are employed

21As noted above, these can easily be recovered, as we show below, by adopting a two-step
estimations of a hierarchical model. As tables 10-23 in the appendix show, omitting these party-
specific variables hardly affects the estimates of the coefficients for the other variables. For sim-
plicity’s sake we also refrain from weighting the observations in these models
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country/region stacked orig. stacked repl. stacked w/o stacked w/o sure
Denmark -0.57 -0.56*** -0.58*** −0.60∗∗∗

(0.02) (0.02) (0.02)
Flanders -0.32 -0.46*** -0.46*** -0.32*** −0.31∗∗∗

(0.06) (0.06) (0.04) (0.04)
France -0.54 -0.58*** -0.55*** -0.55*** -0.51***

(0.03) (0.03) (0.02) (0.02)
Germany -0.57 -0.62*** -0.60*** −0.57∗∗∗

(0.02) (0.02) (0.02)
Great Britain -0.40 -0.43*** -0.42*** −0.42∗∗∗

(0.02) (0.02) (0.02)
Greece -0.43 -0.45*** -0.45*** -0.38*** −0.43∗∗∗

(0.02) (0.02) (0.02) (0.02)
Ireland -0.34 -0.39*** -0.37*** −0.36∗∗∗

(0.02) (0.02) (0.02)
Italy -0.43 -0.48*** -0.51*** -0.44*** −0.46∗∗∗

(0.02) (0.02) (0.02) (0.02)
Luxembourg -0.36 -0.32*** -0.33*** −0.35∗∗∗

(0.05) (0.05) (0.06)
Netherlands -0.37 -0.64*** -0.64*** -0.38*** −0.34∗∗∗

(0.03) (0.03) (0.02) (0.02)
Northern Ireland -0.27 -0.23*** -0.20*** −0.22∗∗∗

(0.04) (0.04) (0.04)
Portugal -0.40 -0.39*** -0.4*** -0.37*** −0.28∗∗∗

(0.02) (0.02) (0.02) (0.02)
Spain -0.37 -0.45*** -0.44*** -0.39*** −0.35∗∗∗

(0.02) (0.02) (0.02) (0.02)
Walonia -0.35 -0.33*** -0.32*** -0.24*** −0.20∗∗∗

(0.04) (0.04) (0.03) (0.03)
Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Table 2: Summary of the coefficients of ideological distance estimated in different
models
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Model 1 Model 2 Model 3 Model 4
New New

Electoral politics Electoral politics
constant strength party constant strength party

(Intercept) 4.16∗ 4.16∗

(0.41) (0.43)
Electoral 0.05∗ 0.05∗

strength (0.02) (0.02)
missing 0.00

(0.84)
New politics −0.24 −0.26
party (0.77) (0.88)
missing 0.02

(1.01)
Denmark 4.45∗ 0.04 4.45∗ 0.04

(1.78) (0.11) (1.94) (0.12)
Flanders 4.92∗ −0.13 8.21∗ −0.28

(0.98) (0.08) (3.20) (0.16)
France 5.28∗ 0.01 1.92 4.96∗ 0.02 2.01

(1.01) (0.09) (2.80) (2.35) (0.14) (3.10)
Great Britain 3.90∗ 0.06 1.86 3.90∗ 0.06 1.86

(1.66) (0.07) (2.86) (1.81) (0.07) (3.11)
Germany 6.05∗ 0.03 −0.12 6.05∗ 0.03 −0.12

(2.20) (0.08) (3.05) (2.39) (0.09) (3.32)
Greece 4.02∗ 0.03 3.82∗ 0.04

(1.14) (0.05) (1.62) (0.06)
Ireland 4.16∗ 0.05 −0.77 4.16∗ 0.05 −0.77

(1.48) (0.07) (2.91) (1.61) (0.07) (3.16)
Italy 3.80∗ 0.10 −0.58 3.88∗ 0.10 −0.64

(1.19) (0.07) (2.04) (1.73) (0.09) (2.40)
Luxembourg 4.41∗ 0.09 −2.20 4.41∗ 0.09 −2.20

(1.92) (0.09) (2.45) (2.09) (0.10) (2.67)
Northern Ireland 4.78∗ 0.14 4.78∗ 0.14

(1.36) (0.10) (1.48) (0.10)
Netherlands 2.02 0.10 1.65 1.94 0.10 1.00

(1.56) (0.07) (2.04) (1.72) (0.08) (3.05)
Portugal 2.90∗ 0.12∗ 3.17∗ 0.11

(0.99) (0.06) (1.29) (0.07)
Spain 4.51∗ −0.02 5.72∗ −0.06

(1.14) (0.07) (1.61) (0.08)
Walonia 3.27∗ 0.03 −0.51 1.98 0.07 0.04

(1.03) (0.06) (2.72) (1.92) (0.08) (3.03)
N 115 115 90 90
Resid. sd 2.47 2.54 2.59 2.77
Standard errors in parentheses, ∗ indicates significance at p < 0.05

Table 3: Party-specific effects on propensities to vote
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to explain the propensity to vote for a particular party, regressing the intercepts
underlying the models summarized in table 2 on these variables yields the corre-
sponding results.22 Following our replication study we rely on two party-specific
variables, namely the electoral strength of the party and whether it is a new politics
party. As this information is missing for fifteen parties we report for all models
two versions, namely one excluding these cases and another in which the missing
values are set to zero and an indicator variable for missingness is introduced.23

While we might weight the observations as a function of the number of cases used
in estimating the constant terms, we refrain from doing so to keep the analysis as
simple as possible. As the differences in sample size are not as dramatic, this is
very unlikely to affect any of our substantive conclusions.

Table 3 reports the results from our second-stage regression. The first model,
using information from all parties, simply assumes that both electoral strength and
being a new politics party affects the average propensity to vote for a party in the
same way across all countries. The estimates clearly show that electoral strength
has a slight positive effect on this propensity, while being a new politics party
hardly affects the latter. The coefficients for the missingness indicator both fail
to reach statistical significance, suggesting that our coding decision is unlikely to
affect our results.

In model 2 we assume that the effects of our party-specific variables vary
across countries. The results suggest that both variable have hardly an effect on
the propensity to vote. Only for the electoral strength in Portugal do we obtain a
statistically significant and positive coefficient. This effect fails to reach statistical
significance, however, once we remove all cases with missing data (see model 4).
For this subset of cases, the results for the simpler model (3) reproduce basically
those of model 1. Thus, contrary to the results reported by Van der Eijk and
Franklin (1994) in their table 20.3, who find statistically significant results at the
0.05-level for all party-specific effects are reported as, except the effect of new
politics parties in Germany and Italy (see also our own replication of this table
20.3, namely table 1.).

22This corresponds simply to the two-step estimator for hierarchical models (e.g., Achen, 2005;
Franzese, 2005; Jusko and Shively, 2005; Lewis and Linzer, 2005; Gelman and Hill, 2007).

23Proceeding like this is akin to a “zero-order regression” as proposed by Maddala (1977, 202)
(see also Greene, 2003, 60).
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3.3 Bayesian hierarchical models

The lack of precision in the estimates for the party-specific variables is obviously
due to the small number of cases per country (at most ten observations). Conse-
quently, instead of adopting a ”no-pooling” (Gelman and Hill, 2007) assumption,
we might assume that the coefficients for the party-specific variables are normally
distributed. This might take different forms, and we specify them with the help of
a more detailed equation of the general PTV-models:

pri,j,k = β′
0j,k +Xiβxj,k + Vjβvj,k +Wijβwj,k + ϵi,j,k (13)

We subscript in this equation (13) i for individuals, j for parties, and k for
countries. The simplest way to model the constant term in this equation is to
assume the following:

β′
0j,k ∼ N(γ′

0 + Vjγv, σ
2
β) (14)

Equation 14 implies that the constant terms in the party-specific PTV regres-
sions are normally distributed (and this across all countries: in essence, this repli-
cates the setup of models 1 and 3 in table 3). A more demanding setup, in terms
of data, assumes the following:

β′
0j,k = γ′

0j + Vjγvj + ϵj (15)

(γ′
0j, γ

′
vj) ∼ N((γ′

0j, γ
′
vj),Ωγj) (16)

where Ωγj are the country specific variance-covariance matrices for the γs. In
this case equations 16 imply that the constant and slopes for electoral strength and
new politics status vary amongst all parties per country according to a normal dis-
tribution.24 We developed Bayesian models for these two setups using the JAGS
program (Plummer, 2010) and estimated them on the two sets of observations (see
discussion above).

24Given the sparseness of the data (see table 3), such models are far from easy to estimate.
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effect of ideological distance, resp. party characteristics
mean 95& credible interval

Denmark -0.48 [-0.52, -0.44]
France -0.39 [-0.45, -0.33]
Great Britain -0.55 [-0.59, -0.50]
Germany -0.45 [-0.49, -0.41]
Greece -0.28 [-0.32, -0.24]
Ireland -0.58 [-0.64, -0.53]
Italy -0.40 [-0.54, -0.27]
Luxembourg -0.38 [-0.43, -0.33]
Northern Ireland -0.26 [-0.36, -0.16]
Netherlands -0.39 [-0.43, -0.35]
Portugal -0.31 [-0.38, -0.23]
Spain -0.25 [-0.29, -0.20]
Flanders -0.12 [-0.18, -0.06]
Walonia -0.26 [-0.36, -0.16]
Electoral strength 0.05 [0.03, 0.08]
New politics party 0.45 [-0.75, 1.66]
constant 3.97 [3.42, 4.53]
deviance 157076.67 [156882.66, 157269.95]
σ2 1.73 [0.98, 2.72]
N parties 115
Entries correspond to mean and 0.95 credible interval of the posterior distribution
3 combined chains, each 1000 burnins, 10000 mcmcs, thinned by 10

Table 4: Party-specific effects on propensities to vote

Table 4 reports the results for the full set of observations.25 Not surprisingly
the results correspond quite closely to the ones reported in table 3. Again, we
fail to find any strong effects for the party-specific variables. While the credible
interval for the electoral strength of parties excludes the value of 0, this is not the
case for the variable new politics party.

Figure 2 depicts the the results of the model which allows the party-specific
effects to vary across the countries according to a normal distribution.26 While
the effect of ideological distance is still estimated with a small credible interval,

25For simplicity’s sake, and given the results reported in table 3, we refrain from including
missingness indicators in the model. The results of a model estimated only on the observations
with complete data offers largely identical results and is reported in the appendix (table 8). Con-
vergence for this models has been assessed with the usual diagnostics, and the three chains all
survived these tests. For instance, none of the scale reduction factors proposed by Gelman and
Rubin (1992) exceeds the value of 1.1.

26The results of a model focusing on the observations with no missing data appear in the ap-
pendix (figure 3).
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most of these intervals for the party-specifc effects include the value of zero. For
the electoral strength only in some countries do we find a notable positive effect.
The credible intervals for the coefficient for new politics parties are much wider
and only for Great Britain and France do they exclude the value of 0. The average
effects of these two variables (see bottom of figure 2 fail to exclude 0, however.

These models, while they might be useful for scholars dealing with related
setups, are admittedly limited in the context of a replication of Van der Eijk and
Franklin’s (1994) study. Given the sparseness of the data at the level of parties in
each country, a Bayesian model with its distributional assumptions can only partly
improve on the inferences that other approaches yield as well. More generally
and substantively, our results seem to suggest that the party-specific variables we
employed hardly affect the propensity to vote for a party. And this transpires in
all our analyses that rely on useing the full information from all countries at the
same time.
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Figure 2: Bayesian hierarchical model: country-specific effects (mean and 95 %
credible interval from posterior distribution, 1000 burnins, 10000 mcmcs, thinned
by 10)
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4 Conclusion

Propensities to vote for a party have been proposed in the literature on voting
some twenty years ago and have been used to address several research questions.
Pardos-Prado and Dinas (2010, 770) approvingly note that

[t]he literature on PTV [Propensity To Vote] methodology extends to
more than twenty years and covers most of the aspects regarding the
practicalities and the usefulness of this approach in various voting
research questions (Tillie, 1995; Van der Eijk et al., 2006).

The way in which these PTVs are used in empirical studies is, however, prob-
lematic in several regards. Some of these problems have been acknowledged and
(sometimes) addressed by the proponents of this new “dependent variable in elec-
toral behavior” (Van der Eijk et al., 2006). Most of them relate to the uncertainty
attached to the coefficient estimates for the variables of interest. A more profound
problem, however, has so far not been acknowledged and introduces, as we have
shown in this paper, biases in the estimates.

More specifically, the suggested way to assess the effect of individual char-
acteristics on PTVs, by a two-stage procedure involving y − hats, is likely to
introduce biases in the estimated coefficients for other variables. As we showed in
our Monte-Carlo simulations, these biases are only absent if individual character-
istics are uncorrelated with individual-party specific variables and others as well.
If this is the case, however, omitting these variables will not affect the estimates
of the remaining coefficients in traditional linear models of PTVs. Relying on
the well-known SURE models, we were also able to show that using these mod-
els largely eliminates these biases. To show the usefulness of this approach we
used these models to replicate analyses from an early study of PTVs, namely Van
der Eijk, Franklin and Oppenhuis’s (1994) work on the 1989 EES. As was to be
expected, we find notable differences and can also demonstrate that some party-
specific variables highlighted in this study fail to have significant effects on PTVs.
This latter analysis required a two-stage estimation of a hierarchical model.

As SURE models are implemented in most statistical packages, and two-stage
estimation of hierarchical models is easy to carry out, scholars interested in PTVs
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should be advised to employ this more appropriate and feasible approach. De-
pending on the application and the data available a more complicated setup esti-
mated in a Bayesian perspective (as we proposed above) might allow for an inte-
grated estimation. Needless to say, however, proceeding as much as the literature
has done with the help of a stacked data and “y-hats,” as we demonstrated in this
paper, should be avoided at all costs, as biases are likely.
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Appendix

In this appendix we first offer additional information on the replication of Van
der Eijk and Franklin’s (1994) analysis in tables 5 and 6. In table 7 we sketch
the JAGS code we used for our Bayesian estimation and report results from two
additional estimations (using only observations without missing data) in tables 8
and 9.

Tables 10-23 report the full analyses on which table 2 draws.
In figures 15-25 we depict the rmses from Monte-Carlo simulations for which

we reported the coverage of the confidence intervals in the main text.
Figures 4-14 report on a full set of Monte Carlo simualations. Figure 4, for in-

stance, which is based on the assumption that the effect of age on vote propensities
is zero, shows that, not surprisingly, the coverage is almost perfect, as indepen-
dent of the estimator used and the extent to which the model (see equation 12)
explains the vote propensities (this is reflected in the various panels of figure 14,
while the horizontal axis in each panel reflects the extent to which ideological po-
sitions are correlated with age) the proportion of confidence intervals comprising
the true value is almost always one. As we let the effect of age on vote propen-
sities increase (figures 5-14) we find that especially when the correlation between
ideological position and age increases, the coverage decreases systematically if
the model is estimated in long format with “y − hats.” In each of these figures it
also transpires quite clearly that when the correlation between ideological position
and age is zero, then the coverage remains perfect. This illustrates our point made
above, namely that the use of “y−hats” to replace X is only warranted if the vari-
ables used in constructing these “y − hats” are orthogonal to all other variables
used in the model, i.e., when controlling for them is unnecessary. Finally, figures
26-36 depict again the rmses from Monte-Carlo simulations, but in this case the
correlation among the error terms set to 0.
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Table 6: Replication of table 20.4

DV: PTV b beta Std. error

Individual-level Effects
EC-approval 0.31** 0.05 0.03
Postmaterialism 0.26** 0.03 0.04
Class 0.60** 0.14 0.02
Religion 0.58** 0.10 0.03
Government approval 0.62** 0.21 0.02
Issue Voting 0.54** 0.10 0.12
Left-right Distance -0.42** -0.29 0.01
Individual-level Interactions
Gov. Approval with Concurrent election 0.13** 0.02 0.03
Distance with Extremity of party 0.02** 0.04 0.00
Issues with Structural agreement -0.14 -0.016 0.20
Distance with Structural agreement -0.18** -0.08 0.02
Party-level Effects
Electoral Strength 0.07** 0.28 0.00
New Politics Party 0.80** 0.08 0.05
Constant 4.09 0.04

Model fit
N 33397
Variance explained 42.11
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model {
for (i in 1:115){
bo.hat[i] <- b0a[1] + b0a[2]*size[i] + b0a[3]*np[i]
b0[i] ˜ dnorm(bo.hat[i],s0 )
}
for (i in 1:n1){
x1[i,1:10] ˜dmnorm(y1.hat[i,1:10], Omega1[1:10,1:10])
y1.hat[i,1] <- b0[1]+ blr[1] *x1[i,11] + b1[1,1:34]%*%x1[i,21:54]
y1.hat[i,2] <- b0[2]+blr[1] *x1[i,12] + b1[2,1:34]%*%x1[i,21:54]

. . .
}
for (i in 1:n2){
x2[i,1:6] ˜dmnorm(y2.hat[i,1:6], Omega2[1:6,1:6])
y2.hat[i,1] <- b0[11]+ blr[2] *x2[i,7] + b2[1,1:31]%*%x2[i,13:43]
y2.hat[i,2] <- b0[12]+blr[2] *x2[i,8] + b2[2,1:31]%*%x2[i,13:43]

. . .
}
. . .
Omega1[1:10,1:10] ˜ dwish(R1, 10)
sigma21[1:10, 1:10] <- inverse(Omega1[,])
. . .
for (j in 1:10){
for (k in 1:34){
b1[j,k] ˜ dnorm(0, 0.001) } }

for (j in 1:6){
for (k in 1:31){
b2[j,k] ˜ dnorm(0, 0.001) } }

. . .
s0.hat˜dnorm(0, 0.001)
s0<-exp(s0.hat)
for (k in 1:3){ b0a[k] ˜ dnorm(0, 0.001) }

for (k in 1:14){ blr[k] ˜ dnorm(0, 0.001) }
}

Table 7: Partial JAGS code for hierarchical Bayesian model

4



effect of ideological distance, resp. party characteristics
Denmark -0.56

[-0.61, -0.51]
France -0.39

[-0.45, -0.33]
Great Britain -0.55

[-0.59, -0.50]
Germany -0.51

[-0.55, -0.46]
Greece -0.27

[-0.32, -0.23]
Ireland -0.59

[-0.64, -0.54]
Italy -0.40

[ -0.54, -0.27]
Luxembourg -0.38

[-0.43, -0.33]
Northern Ireland -0.26

[ -0.36, -0.16 ]
Netherlands -0.43

[-0.48, -0.38]
Portugal -0.40

[ -0.49, -0.31 ]
Spain -0.29

[-0.34, -0.23]
Flanders -0.23

[-0.36, -0.09]
Walonia -0.40

[-0.58, -0.22]
Electoral strength 0.06

[ 0.03, 0.09 ]
New politics party 0.45

[-0.84, 1.73]
constant 4.00

[3.35, 4.64 ]
deviance 131160.32

[ 130992.35, 131328.80]
σ2 1.87

[1.02, 3.08]
N parties 90
Entries correspond to mean and 0.95 credible interval of the posterior distribution
3 combined chains, each 1000 burnins, 10000 mcmcs, thinned by 10

Table 8: Party-specific effects on propensities to vote
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Electoral New politics
Distance constant strength party σ2

Denmark -0.56 4.54 0.06 1.23 0.18
[-0.61, -0.51] [3.33, 5.62] [-0.01, 0.12] [-0.38, 2.43] [0.00, 1.69]

France -0.39 4.17 0.07 0.79 5.19
[-0.45, -0.34] [2.74, 5.20] [-0.03, 0.17] [-1.14, 2.57] [0.00, 27.28]

Great Britain -0.55 4.55 0.07 0.51 0.44
[-0.59, -0.50] [3.34, 5.73] [0.03, 0.12] [-0.70, 1.91] [0.00, 4.51]

Germany -0.50 3.99 0.09 0.23 1.22
[-0.55, -0.46] [2.80, 5.04] [0.01, 0.17] [-1.36, 1.65] [0.00, 6.30]

Greece -0.27 3.39 0.06 0.31 2.13
[-0.32, -0.23] [1.84, 4.76] [-0.03, 0.15] [-1.68, 2.22] [0.00, 9.28]

Ireland -0.59 3.59 0.06 0.16 5.91
[-0.64, -0.53] [1.73, 4.83] [-0.04, 0.18 [-1.34, 1.62] 1.36, 19.70]

Italy -0.41 3.79 0.09 0.33 0.73
[-0.54, -0.26] [3.26, 4.60] [0.05, 0.12] [-0.96, 1.47] [0.00, 6.68]

Luxembourg -0.38 3.97 0.08 0.67 0.05
[-0.43, -0.33] [2.24, 6.25] [-0.18, 0.38] [-1.44, 3.04] [0.00, 0.58]

Northern Ireland -0.25 3.87 0.06 0.52 0.35
[-0.35, -0.16] [2.35, 5.43] [-0.07, 0.20] [-1.54, 2.54] [0.00, 3.92]

Netherlands -0.42 3.49 0.02 0.43 0.18
[-0.47, -0.38] [2.27, 5.25] [-0.02, 0.08] [-1.77, 2.53] [0.00, 1.65]

Portugal -0.40 3.60 0.05 0.40 0.12
[-0.49, -0.31] [2.67, 4.33] [0.01, 0.09] [-1.76, 2.44] [0.00, 1.23]

Spain -0.29 3.68 0.25 0.46 0.03
[-0.34, -0.23] [2.82, 4.97] [0.10, 0.36] [-1.72, 2.52] [0.00, 0.03]

Flanders -0.23 3.66 0.06 0.48 1.78
[-0.37, -0.09] [3.14, 3.89] [0.04, 0.10] [-1.57, 2.52] [0.00, 16.19]

Walonia -0.32 3.49 -0.14 0.47 1.03
[-0.49, -0.16] [0.48, 5.57] [-0.24, -0.03] [-1.85, 2.79] [0.00, 6.66]

deviance 131175.18
[131005.75, 131352.08]

N parties 90
Entries correspond to mean and 0.95 credible interval of the posterior distribution
3 combined chains, each 1000 burnins, 10000 mcmcs, thinned by 10

Table 9: Party-specific effects on propensities to vote
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Figure 3: Bayesian hierarchical model: country-specific effects (mean and 95
% credible interval from posterior distribution, , 1000 burnins, 10000 mcmcs,
thinned by 10)
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Figure 4: Coverage of confidence interval for bp with bage = 0.00
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Figure 5: Coverage of confidence interval for bp with bage = 0.01
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Figure 6: Coverage of confidence interval for bp with bage = 0.02
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Figure 7: Coverage of confidence interval for bp with bage = 0.03
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Figure 8: Coverage of confidence interval for bp with bage = 0.04
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Figure 9: Coverage of confidence interval for bp with bage = 0.05
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Figure 10: Coverage of confidence interval for bp with bage = 0.06
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Figure 11: Coverage of confidence interval for bp with bage = 0.07
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Figure 12: Coverage of confidence interval for bp with bage = 0.08
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Figure 13: Coverage of confidence interval for bp with bage = 0.09
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Figure 14: Coverage of confidence interval for bp with bage = 0.10
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Figure 15: Root mean squared error for bp with bage = 0.00
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Figure 16: Root mean squared error for bp with bage = 0.01

49



−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.01

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.02

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.03

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.04

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.05

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.06

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.07

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.08

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0
0.

0
0.

2
0.

4

b_age=0.02, r2= 0.09

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.1

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.11

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.12

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.13

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.14

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.15

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity
sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.16

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.17

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.18

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.19

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.02, r2= 0.2

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

Figure 17: Root mean squared error for bp with bage = 0.02
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Figure 18: Root mean squared error for bp with bage = 0.03
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Figure 19: Root mean squared error for bp with bage = 0.04
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Figure 20: Root mean squared error for bp with bage = 0.05
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Figure 21: Root mean squared error for bp with bage = 0.06
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Figure 22: Root mean squared error for bp with bage = 0.07
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Figure 23: Root mean squared error for bp with bage = 0.08
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Figure 24: Root mean squared error for bp with bage = 0.09
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Figure 25: Root mean squared error for bp with bage = 0.10
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Figure 26: Root mean squared error for bp with bage = 0.00
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Figure 27: Root mean squared error for bp with bage = 0.01
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Figure 28: Root mean squared error for bp with bage = 0.02

61



−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.01

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.02

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.03

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.04

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.05

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.06

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.07

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.08

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0
0.

0
0.

2
0.

4

b_age=0.03, r2= 0.09

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.1

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.11

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.12

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.13

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.14

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.15

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity
sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.16

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.17

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.18

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.19

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.03, r2= 0.2

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

Figure 29: Root mean squared error for bp with bage = 0.03

62



−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.01

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.02

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.03

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.04

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.05

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.06

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.07

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.08

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0
0.

0
0.

2
0.

4

b_age=0.04, r2= 0.09

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.1

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.11

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.12

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.13

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.14

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.15

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity
sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.16

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.17

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.18

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.19

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

−1.0 0.0 1.0

0.
0

0.
2

0.
4

b_age=0.04, r2= 0.2

r age and left−right position

ro
ot

 m
ea

n 
sq

ua
re

d 
er

ro
r 

fo
r 

co
ef

fic
ie

nt
 o

n 
sp

at
ia

l p
ro

xi
m

ity

sure
lmer

Figure 30: Root mean squared error for bp with bage = 0.04
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Figure 31: Root mean squared error for bp with bage = 0.05
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Figure 32: Root mean squared error for bp with bage = 0.06
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Figure 33: Root mean squared error for bp with bage = 0.07
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Figure 34: Root mean squared error for bp with bage = 0.08
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Figure 35: Root mean squared error for bp with bage = 0.09
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Figure 36: Root mean squared error for bp with bage = 0.10
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