
Do Individual Heterogeneity and Spatial

Correlation Matter?

An Innovative Approach to the Characterisation of the

European Political Space.
∗

Giovanna Iannantuoni†, Elena Manzoni‡

and Francesca Rossi§

PRELIMINARY VERSION

The European Parliament is composed by legislators that are heteroge-

neous in several aspects, such as, for example, nationality, ideological po-

sition, rules of election, political experience and many others. Therefore,

an analysis of the determinants of voting behavior of Members of the Eu-

ropean Parliament (MEPs) should take into account their heterogeneity, as

national identity and country-specific ideologies may play an important role

in particular in early legislatures. In this paper we study the determinants

of the European political space with a novel approach. Specifically, we in-

troduce linguistic, geographical, institutional and cultural metrics to take

into account heterogeneity and correlations among legislators by means of

a spatial econometrics approach. In line with the existing literature we find
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1 Introduction

Over the past few decades a growing literature in political economy has focused on

the determinants of legislators’ behaviour in the US Congress. Understanding the

features of legislators that influence their voting behaviour is even more interesting in

the European Parliament framework, where also national identity and country-specific

ideologies may play an important role. Members of the European Parliament (MEPs)

are elected in districts that do not cross national borders. As a consequence, they

represent their countries and their national parties, as well as the European Political

Group they belong to. Moreover, they are only accountable to their national electorate.

Hence, potential spatial correlation across legislators, where space is intended here in

a broad way that includes economics/cultural characteristics, may importantly affect

their voting behavior.

In this paper, we focus on the key issue of the definition and interpretation of the

European political space. Political scientists have analyzed the dimensions that char-

acterize the European political space (see for example Hix, Noury and Roland 2006,

Hooghe, Marks and Wilson 2002), and found that the European political space can be

described has being characterised by two dimensions. Hix, Noury and Roland (2006)

analyse the two dimensions considering as aggregating observation at the national party

level. They show how the first dimension can be interpreted as related to the national

party ideological positioning on a left-right scale, while the second one seems to be

related with the position about European integration. In this paper we also consider

the national party in each legislature as unit of observation. In order to refine the inter-

pretation of the political space, we use spatial econometrics models to assess whether it

is appropriate to take into account correlations across legislators’ positions that might

be driven by geographical, cultural or institutional proximities. We believe that points

of interest and novelty in our work are not only the application of spatial models to

complement existing results, but also the interpretation of causes that drive spatial

correlations based on notions of economic and/or political distance between legislators.

The main scope of this paper is to provide an analysis of the possible correlations

that may be at play in the European Parliament, and to refine the interpretation of

the dimensions of the European political space. Understanding the characteristics of

the main determinants of European legislators’ behaviour may help to address many

policy relevant questions, such as the polarization of the European Parliament or the

responsiveness of European policies to national shocks.
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2 Methodology

Following Hix, Noury and Roland (2006), the first step of our analysis is the positioning

of legislators along two orthogonal dimensions of the political space using roll call votes

data pertaining to the first five legislatures of the European Parliament. We adopt the

methodology introduced by Poole and Rosenthal (e.g. Poole and Rosenthal (1997) and

references therein), who developed a probabilistic framework of parliamentary voting

based on a random utility model and applied a multidimensional scaling method (the so-

called NOMINATE) to perform the parameters’ estimation using a standard Maximum

Likelihood-type of optimization. The clear advantage of Poole and Rosenthal approach

is its suitability to handle very large datasets and a substantial number of unknown

parameters, as well as its robustness to distributional mis-specification for the random

utility function. Moreover, the NOMINATE scaling method has been extended and

applied (c.f. Poole and Rosenthal (2001), among others) to a dynamic setting, so that

several consecutive legislatures can be analysed at the same time. A very exhaustive

description of NOMINATE can be found in Poole (2005). We use the dynamic version

of NOMINATE to take full advantage of a larger dataset, but since we only deal with

five legislatures probably the standard static model would deliver very similar results.

The scope of the NOMINATE technique is simply to assign coordinates to the leg-

islators’ position along a number (conjectured ex-ante and supported ex post by some

goodness of fit measures) of orthogonal dimensions of the political space. However, the

method offers no interpretation to the economic and political meaning of the dimension.

Once the coordinates of legislators along the two dimensions, suggested inter alia by

Hix, Noury and Roland (2006), have been determined, we use spatial autoregressions

(SARs) to investigate the determinants of legislators’ behaviour and thus to interpret

the dimensions of the political space. The introduction of spatial components into

the standard regression analysis helps to shed light on the role and the nature of the

correlations among legislators belonging to different national parties.

SARs offer a useful, applicable framework for describing data which are generally

irregularly spaced, without a natural ordering and/or a geographical interpretation,

such as legislators’ coordinates. In SAR models the notion of possible irregular spacing

based on general economic distances, is embodied in an n× n weight matrix (n being

sample size), denoted W , which needs to be chosen by the practitioner. In general,

the economic distance between legislators i and j is defined as the distance between ui

and uj , where ui and uj are vectors of characteristics pertaining to legislators i and j,

respectively. The distance between ui and uj might be defined in an Euclidean sense.

A vast choice of relevant economic distances among legislators is discussed in Section

3. Let wij be the (i, j)−th element of W . Conventionally, wii = 0 for i = 1, ....n,

i.e. the spatial interaction of each legislator with itself is set to zero. Often, but not
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exclusively, wij is defined in terms of the inverse of an economic distance between units

i and j. In other cases, as legislators belong to different regions or countries, Wn can

be chosen according to a contiguity criterion, i.e. wij = 1 if their regions or countries

share a border and wij = 0 otherwise. In our empirical analysis we also normalise Wn

so that the entries in each row sum to one. For exhaustive surveys of spatial models

and applications see for instance Anselin (1988) and Arbia (2006).

Let y be an n× 1 vector of observations, X an n× k matrix of exogenous regressors

of full column rank which might include a column of ones, and ε an n × 1 vector of

independent and identically distributed (iid) random variables, with mean zero and

unknown variance σ2. A standard spatial autoregression is defined as

y = λWy +Xβ + ε. (1)

for some unknown scalar λ and some unknown k × 1 vector β. According to (1), each

yi for i = 1, ....., n not only is explained by its own vector of characteristcs, but also by

a weighted average of yj , with j 6= i.

Model (1) is a very parsimonious method of describing spatial dependence, conve-

niently depending only on economic distances rather than actual locations, which may

be unknown or not relevant. Although a major drawback of SAR models is the ex ante

specification of Wn, to which parameter estimates are sensitive, (1) has been widely

used in practical applications because of its flexibility. The possibility of considering

several specifications of Wn allows us to investigate the effects of multiple sources of

interactions among legislators.

In our work, we also consider a slightly more general version of (1)

y = λWy +Xβ +WXγ + ε, (2)

- where in addition to the endogenous spatial effect Wy we also add a direct exogenous

interaction effect WX. A technical issue to consider is how to set the W entries be-

tween legislators with the same nationality. We set it equal to zero so that ideologies

of co-national legislators only depend on their own characteristics and on their inter-

actions with others’ nationality MEP, but they are not impacted by cross-correlations

among themselves.

3 Selection of economic distances

The main focus of this paper is the investigation of which correlations among legislators

have greater influence on their voting choices. We therefore consider several distances

to generate the proximity matrix W . In this way we are able to asses whether clustering

among legislators are influenced by correlations across several national characteristics.

4



Geographical distances. We first start with two geographical distances: the distance

in kilometers and in flight duration between capitals of European member states of

legislators i and j.1 The two distances are highly correlated. We consider both of them

for robustness. The slight differences in the two measures are due to the fact that flight

duration also depends on how connected is the capital of each member state, which

may be considered a proxy for the integration level of the country. The matrices W

are built with wij = 1
Distanceij

.

Linguistic distance. The second choice of distance is based on a linguistic metric. We

measure the distance between legislators on the basis of their home country languages.

For a comprehensive analysis of the distances across languages we refer to Ginsburgh

and Weber (2011). As they show, linguistic proximity has an effect on economic and

political outcomes such as trade, immigration and voting behaviour. We build a lin-

guistic proximity matrix based on the lexicostatistical distance by Dyen, Kruskal and

Black (1992). Lexicostatistical distances are based on the vocabulary of a language,

and they are built on words which share a common origin, what linguists call cognate

words (such as the English father and the German Vater). Dyen, Kruskal and Black

(1992) classify eighty-four Indo-European languages, collecting the words for a com-

mon ”list of meanings”, making cognate decisions on each pair of languages and then

calculating lexicostatistical percentages, i.e. the percentage of cognates shared by every

pair of languages. Such percentage of cognates is a proximity measure between lan-

guages, so we define wij in our matrix as the percentage of cognates between the official

language of the countries of legislators i and j (multiplied by 1,000).2 The measure

is not available for pairs which involve legislators from Estonia, Finland, Hungary and

Malta, as their official languages are not Indo-European. We set all these values to 0

(which corresponds to minimal proximity, or maximal distance). This is a satisfactory

approximation for the proximity between the four above mentioned languages and the

Indo-European ones, but not for the distance among the four languages. For this reason

we plan to include an additional linguistic metric, based on cladistic distances, which

can be built also for languages that are not Indo-European.

Institutional distance. The third choice of proximity matrix is based on the the

Parliamentary Power Index by Fish and Kroenig (2009). The Legislative Power Survey

performed by Fish and Kroenig identifies 32 possible powers that a legislature may have,

1Distance in km is the average of the shortests outbound and inbound routes suggested by Google

Maps. Flight duration is measured as number of minutes of flight (excluding the time spent in

connecting airports) (source: Google Maps). Few capitals are not connected by flight because they

are too close. We arbitrarily set Wien-Bratislava (79 km) to 20’, Bruxelles-Luxembourg (216 km)

to 30’, Bruxelles-Amsterdam (206 km) to 30’, Tallinn-Helsinki (88 km) to 20’.
2For the construction of the linguistic matrix, French Belgium and Flemish Belgium were considered

as separate countries.

5



such as the power to appointing the prime minister or the chairman of the central bank,

or the power to grant pardons or amnesties, or the immunity from dissolution in case

of dissolution of the government. The Parliamentary Power Index is the number of

powers that a legislature has (out of 32), divided by 32. Using the PPI we create a

matrix Wn which describes the institutional proximity of legislators’ home countries,

where wij = 1
|PPIi−PPIj | .

3 The idea behind the choice of an institutional matrix is that

the way in which the role of legislators is perceived and operated may be affected by

the institutional setup where the MEP was raised, and that this view of the legislative

duties may in turn affect how MEPs vote.

Cultural distances. A third set of W is based on cultural distances. We build

six W matrices based on the six cultural indexes by Hofstede, Hofstede and Minkov

(2010), which describe the attitudes of national cultures towards different issues that

may influence legislative decision making. The six indexes are:

Power Distance Index. The PDI index measures the extent to which less powerful

members of institutions expect and accept unequal distribution of powers. High PDI

scores are correlated with a political spectrum with a weak center and strong right and

left wings, and fewer parties.

Individualism Index. The IDV index classifies societies based on the quality and quan-

tities of interpersonal ties. High IDV scores are correlated with societies where privacy

and individual freedom prevail over collective interests.

Masculinity Index. The MAS index classifies societes based on the distinction (or

absence of distinction) of emotional roles by gender. High MAS scores are correlated

with preferences for equity (vs. equality), preference for large organizations (vs. small)

and with the tendency of resolving conflicts by letting the strongest win.

Uncertainty Avoidance Index. The UAI index measures the extent to which members

of a culture feel threatened by ambiguous or unknown situations. High UAI scores are

correlated with the presence of many and precise laws, with a slow judiciary process

and with a low participation in politics.

Long-Term Orientation Index. The LTO index measures the weight that societies give

to virtues oriented towards future rewards (such as perseverance) as opposed to virtues

related to the past and the present (such as respect for tradition). LTO scores are

correlated with investment choices, nationalism and fundamentalisms.

Indulgence vs. Restraint Index The IVR index measures whether a culture as a tendency

to allow relatively free gratification as opposed to the conviction that such gratifica-

tion needs to be regulated by strict social norms. IVR scores are correlated with the

importance of freedom of speech, the importance of mantaining order and the number

of police officers.

3The PPI index is not available for Luxembourg and Malta. We set wij = 0 for any pair with at least

a legislator from Malta or Luxembourg.
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The W matrices originated by the cultural indexes are characterised by wij =
1

|Indexi−Indexj | .
4

4 Results

Let yd, for d = 1, 2, denote respectively the first or the second coordinate of the mean

points of legislators belonging to the same national party, obtained by NOMINATE.

We consider three different specifications of (2), where only some of the exogenous

regressors are spatially lagged, i.e.

yd = λWyd + β1LR+ β2EUint+ β3W ∗ LR+ β4W ∗ EUint+ γX + ε, (3)

where LR and EUint represent indexes to indicate left-right political orientation and

EU integration propensity, respectively, and X contains a set of dummy variables that

vary across the three specifications we consider. In our first model (results reported

in Tables 1 and 2), X includes country-specific dummy variables as well as variables

to indicate whether the national party was in power during each legislature (taking

value one if the national party was in power for the majority of the legislature and zero

otherwise), and whether it had a European Commissioner during such period of time

(taking value one if it had Commissioner for the whole period, 0.5 if it had a Com-

missioner for about half of the period, and zero otherwise). Our second model (results

reported in Tables 3 and 4) differs from the first one as we add a set of binary variables

to indicate which European Political Group each national party belongs to, while in

our third specification (Tables 5 and 6) we further add legislature-specific dummies.

Indexes related to political orientation and EU integration have been obtained from

expert judgement data in Marks and Steenbergen (2004). We stack data pertaining

to the first five legislatures so that we have the advantage of a larger dataset, but W

is constructed so that spatial correlation across observations only affects units within

the same legislature. Thus, all our choices of W have a block diagonal structure where

each block reflects interactions of agents within each legislature.

Tables 1 and 3 and 5 report results of our three specifications along the first di-

mension, while Tables 2, 4 and 6 display results for the second dimension. Each Table

reports coefficient values and t-statistics obtained for various choices of W , as described

in Section 3.

The first two specifications allow us to compare results with Hix, Noury and Roland

(2006). We find that their results are robust to the introduction of our spatial com-

ponents, as the coefficients of their main regressors of interest, LR and EUint, have

4Cultural indexes IDV, MAS and UAI are available separately for French Belgium and Flemish Bel-

gium, which have been treated as separate countries. Data for Cyprus is available only for index

IVR; in all other cases entries wij where either i or j is Cyprus have been set to zero.
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the same sign and level of significance in this paper. Specifically, in the model without

dummies for the European Political Groups (EPGs) both the coefficients associated to

LR and EUint are strongly significant (Tables 1 and 2), while by adding dummies for

EPGs we replicate their main result that shows how the first dimension is explained by

LR (Table 3). Both the coefficients of LR and EUint are relevant in interpreting the

second dimension, as shown in Table 4. The aforementioned results hold regardless of

which weight matrix we adopt. The spatial correlation coefficient reflecting endogenous

interactions is never significant when dealing with the first dimension, supporting the

clear role of the ideological position along the left-right scale (Hix, Noury and Roland,

2006). The exogenous spatial effect associated to LR and to EUint are instead is oc-

casionally relevant for some choices of W , as shown by the estimates of β3 and β4

reported in Tables 1 and 3.

Interestingly, the spatial component plays a significant role in explaining the second

dimension of the European Political Space. Specifically, λ is strongly signficant both

in the first and second specification for most our W choices, as shown in Tables 2 and

4. This sheds more light on the interpretation of the second dimension. Moreover,

the exogenous spatial effects due to LR and EUint and practically never significant

along the second dimension, regardless of the choice of W . This lack of direct spatial

effects along the second dimension and the strong significance of λ suggests that the

legislators’ position along the second dimension of the EU political space is explained

by both LR and EUint, but also by some correlations across legislators’ mean points

driven by endogenous factors.

In order to further investigate the robustness of our results we run the third set of

regressions, in which we also include the legislature dummies. Results are reported in

Tables 5 and 6. The first point to make is that the effect of LR, EUint and the endoge-

nous spatial component is unchanged in the first dimension, that is, the first dimension

is even more clearly explained by LR. The (somewhat limited) spatial exogenous effect

due to EUint we observed in Tables 1 and 3 disappears completely once we introduce

the legislature dummies.

The most interesting results are obtained when considering the second dimension.

The significance of λ vanishes when introducing the legislature dummies for most

choices of W . A possible explanation of this finding lies in the historical evolution

of the national composition of the European Union. As the European Union enlarged

the national (and spatial) composition of the Parliament changed. As a consequence,

the legislature dummies described also the spatial composition of the Parliament in

that specific legislature. Thus, the correlation effects embedded by most choices of W

seem to be captured by a fixed effect component that possibly reflects the size and

country composition of each legislature.

Two notable exceptions are the coefficients of the matrices built using the Insti-

tutional and MAS distances. The coefficient λ of the Institutional matrix (Table 6,
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column (4)) remains large and strongly significant, therefore suggesting that legislators

with similar institutional background influence each other voting choices in a relevant

manner. Also the coefficient describing the exogenous spatial effect related to the cul-

tural Masculinity index remains significant. As the Masculinity index is correlated with

the presence (or absence) of women in politics, this finding could be due to a propension

of legislators to be influenced by legislators of the same gender. We plan to further

investigate this possible explanation including as additional regressor the fraction of

women legislators in each national party in each legislature.

5 Discussion and conclusions

In this paper we analyzed the European Political Space with a novel approach. We

introduced and discussed several metrics that may induce spatial correlation among the

legislators. We showed how the first dimension, coherently with the existing literature,

is explained by the ideological positioning along the left-right scale. Furthermore, we

showed how a spatial component is at play in the second dimension of the political

space, and we discussed why the Institutional metric built from the Parliamentary

Power Index, and the cultural metric built from the Masculinity Index are the best

performers in terms of the robustness of their effect on the second dimension. We

suggested how the Masculinity index may be influenced by a gender effect that we plan

to further investigate.

We plan to extend our work further. Among the interesting issues that can be tackled

with this novel methodology, we highlight the link between legislators’ accountability

and their behaviour. Hix et al. (2009) have shown that members of the European

Parliament voluntarily follow directions of transnational political groups even though

legislators’ are only accountable to their national electorate. Moreover, rules for the

elections of the European Parliament change across member states and thus legislators

of different nationalities are differently accountable for their behaviour. Furthermore,

these rules are somehow correlated across countries and hence our methodology can

help interpreting their effects more efficiently. The results of this analysis may have

policy implications in the determination of the optimal combination of electoral rules

which may include for example pan-European lists or country-specific features.
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