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Abstract

The aim of this paper is to study the role of mipatquality of life as a driver of tax
strategic interactions among local governments. artaysis is focused on the two main
local taxes in Spain —property tax and motor vehiex- and on the municipalities
above 50,000 inhabitants. Empirical evidence cordithe existence and relevance of
such interactions in the property tax. On the @amgtrin the case of motor vehicle tax
such interaction patterns are not detected.
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1. Introduction

The analysis of strategic interactions affectinggalicy has received major attention in
the literature on local public economics in recatgcades. Since the seminal
contribution by Tiebout (1956) a number of researettors has been followed. One of
the most relevant concerns the existence of imitathechanisms affecting municipal
tax policy, including the tax mimicking hypothesid the yardstick competition

scenarios (Salmon, 1987; Besley and Case, 1995)atdg reviews of this empirical

research vector are provided by Costa-Font, De-dubtgue and Doucouliagos (2014)

and Delgado, Lago-Pefias and Mayor (2014).

Most certainly, benchmarking requires referencHse idea that politicians,
voters and other stakeholders look at neighbouricipalities as a shortcut seems
reasonable. But how neighbourhood should be uraE3t This issue is crucial for
developing theoretical mechanisms to explain imtgwas but also for empirical

research.

The neighbourhood weight matrix is usually basedgeographic proximity:
territories sharing borders, distance or k-negregdictions. But it can also rely upon
different socioeconomic characteristics. Some evistudies have focused on per
capita income to define the neighbourhood (e.galBetpger and Kuttel, 2002), but the
GDP is only one of the dimensions of wellbeing &edce it may be a limited measure
to describe this phenomenon. To the best of ouwledge, this paper is the first
attempt to incorporate differences in quality ofelias a driver of strategic tax
interactions and this is the major contribution afr research. The motivation is
straightforward. Jurisdictions may choose municijgal to be mimicked according not
just to proximity in distance terms, but also teithrankings in indicators on social
welfare and quality of life, as we explicitly dedinin the next section. Thus we are
assuming in this research that the quality of liidicator may better capture the
complex process under location decisfomy individuals and businesses, and in

! Through a meta-regression analysis and regardieg-jurisdictional fiscal interactions at the lbtavel

of government, they conclude that horizontal tampetition exists although it is weaker that in the
county, state or nation level. Another interestanclusion of this paper is that authors find dittl
evidence of time variation in the magnitude ofititeractions.

2 See Lockwood and Rohlin (2014) for a recent stodyinterrelations between location-based tax
incentives and quality of life and business enwinent.
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consequence also the tax decisions made by thergoeats. This standpoint presumes
the existence of more sophisticated agents, whawaege of differences in quality of
life across municipalities and take them into actauhen they look for benchmarks to

evaluate local tax policies.

In contrast with previous studies that generatlyestigate all municipalities
above a relatively small threshold in a certainiti@ny, this research focuses on the
largest municipalities. Specifically, the databasdudes Spanish municipalities over
50,000 inhabitants, considering that the tax inutatprocesses can be more feasible
among neighbour jurisdictions of similar size. Nolags this case has not been
analysed in Spaihand only Dubois and Paty (2010) have paid attarttiothe biggest
municipalities in France, where the definition loé theighbourhood cannot be based on
the contiguity and hence socio-economic variableas be employed to that aim.
Concretely, they consider neighbouring cities #uat similar in terms of demographic

characteristics, specifically the population size.

Finally, this paper is focused on the two mairaldexes in Spain, the property
tax and the motor vehicle tax, estimating Spate,LSpatial Error and Spatial Durbin

models for a cross-section data corresponding .20

The rest of the article is organized as followscti®n 2 describes the empirical
strategy. Data and main results are containedatide3. Finally, Section 4 concludes.

% Previous empirical studies on local tax interawiin Spain includes Solé-Ollé (2003), Bosch anié-So
Ollé (2007), Delgado and Mayor (2011) and Delgddago-Pefas and Mayor (2014). Solé-Ollé (2003)
analyzed several local taxes of 105 municipalithethe province of Barcelona for 1992-1999 and fbun
that tax rates were higher with wider electoral giies when there were leftist incumbents and in non-
election years. Bosch and Solé-Ollé (2007) studiedeffective rates of local property taxes in 9,79
municipalities for 1991-2003 and concluded the texise of comparative voting behavior, whereby
higher taxes translate into lost votes. These tameps used a spatial lag model with cross-procuuds
estimate vote functions. Delgado and Mayor (201aglisd tax mimicking in the main local taxes in a
sample of municipalities in the northern Spanisgioe of Asturias. Estimating both spatial lag and
spatial error models for the tax reaction functjotfseir empirical evidence partially supports the
existence of tax mimicking. Finally, Delgado, LaBefias and Mayor (2014), with a sample of 2,713
Spanish municipalities, find support for the hypsis of tax mimicking (coefficients above 0.40) and
certain relevance of political variables such as itheology and political fragmentation. Additionall
incumbents with weaker political support exhibitosiger mimicking behavior (yardstick competition)
and incumbents mimic neighboring municipalitieseculby the same political party (political trends
hypothesis).



2. Theoretical background and empirical strategy

Following Brueckner (2003), the theoretical modefsierlying most of the empirical
studies in the field of the strategic interactionoceag governments can be grouped into
two categories: spillover models and resource-floadels, although lead to similar
empirical specifications. The former include enmimental models (Fredriksson and
Millimet, 2002) and yardstick competition modelsdathe latter tax competitiérand
welfare competition models. In all these modelseaction function shows how the
choices made by one jurisdiction may depend on d¢heices made by other

jurisdictions.

Our empirical strategy to analyse interactions agnjoirisdictions also relies on
a tax reaction function estimated through spatahemetric models. The definition of
the weight matrix (W) capturing potential linkagaestween the neighbouring is a first
and key step. We assume that the tax decisionsasex not only on the own municipal
characteristics, but also on those of the neighbgyurisdictions, and the quality of life
is, or can be, one of thémHence we consider that the comparison in thasestean
affect the spatial processes of fiscal competitBwoth expenditure level and the quality

of the services in each municipality are analysét tax borne in mind.

To configure the matrix based on quality of lifglicators —explained below- we
consider previous works in the literature. Its slation to the present case is direct.
Hence Case et al (1993) suggest the constructisreigihts based on economic distance

as follows:

.‘ ]

By contrast Boarnet (1998) relies upon matrixesciwhassign a bigger spatial

weight as bigger the similarity among the terrggris, according to the expression:

“ Wilson (1986) and Zodrow and Mieszkowski (198&e $Vilson (1999) for a review of theories of tax
competition.

® By extension, individuals and firms can make theisic decisions on location depending on several
determinants as tax and expenditure levels, but #ie quality of life can result relevant in these
processes.
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In both cases, the weights are the result of coismas, that is, they use distance
measures or similarity indicators. But it is widekpown that the procedure of
elaboration of the W matrix is an open and debatghbkstion to date. There are several
possible specifications and few agreements regaurtfia criterions, depending on the
specific study, available data, and so on. Theafigkefinitions that include parameters
may be troublesome in the estimation and infergroeedures, and it leads us to a
specification based on a binary matrix when theblem is in the model errors.
However, as the perspective is the modeling ofigpdata, the weights structure that
condition the covariance structure should be basethe spatial interaction theory and,

hence, get some distance measure.

Recently, Liu and Martinez-Vazquez (2014) empilycaddress this issue of
how to build up the spatial weight matrix. They oke to follow the recommendation
by Case et al. (1993) arguing that “neighbourlinds®s not necessarily connote
geographic proximity”. Municipalities may consides neighbours other municipalities
that are similar to them economically, i.e. “splaii@eractions do not have to be
restricted” to their geographic neighbourhood, bam occur over longer distances if
jurisdictions are similar in an economic sense’héla and Osterloh, 2013). Liu and
Martinez-Vazquez (2014) propose a different spat&ght matrix using a combination
between physical distance and economic similargingt GDP per capita. Moreover,
Hauptmeier, Mittermaier and Rincke (2012) propospatial weight matrix taking into
account both the physical distance between muritgsaand their different size in
terms of population and Corrado and Fingleton (2@&1&m for a major research and

justification in the elaboration of the weight nbatoy using economic variablgs

® Most studies in the spatial econometric field esegenous spatial weight matrix based on geographic
boundaries and distance. However, there are dfis@mi number of applications where the spatialghei
matrix is built using economic variables or vareblinked with the analyzed problem. These matrices
could be considered as endogenous but the estimaticedure does not incorporate explicitly thigies
Thus, the debate about the advantages and disageasnof the use of exogenous or endogenous spatial
weight matrices is not new, but recently recovei€elejian and Piras (2014) analyze different stadie
where the weighting criteria may not be consideasdkxogenous. Specifically, they analyze the use of
endogenous matrices in a panel data framework aopope an IV estimation procedure to include
explicitly the endogeneity issue associated tovtbighting. However, this procedure is improved by Q
and Lee (2015) modelling directly the source ofageheity and proposing three methods: 2SIV, QMLE
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In our opinion, if economic and social issues prator defining benchmarking
peers, the weight matrix should be based on conpleakity of life indexes to be able to
capture the several dimensions potentially releviamttunately, Gonzalez, Carcaba and
Ventura (2011) provide recent and complete estisnfie the Spanish municipalities.
Their index is based on a Value Efficiency Analy&i&€A)’ and cover aspects related to
consumption, social services, housing, transpangjrenment, labour market, health,
culture and leisure, education and security, reqntasg eight of the nine dimensions
outlined by Stiglitz, Sen and Fitoussi (2009). Hermur main weight matrix will

combine distance with the index by Gonzalez, Cacabd Ventura (2011).

A second methodological issue concerns the maqukstification. In this case,
we have chosen to follow three complementary amhres We estimate spatial lag,
spatial error and spatial Durbin models to study thx mimicry hypothesis, using
Likelihood Ratio tests to select the most apprdpriaodel in each case. Furthermore,
the effects of ideology and incumbent’s electorgdport are analysed through a two-

regime model.
The spatial lag model (SLM) follows the expression
T=pWT+pBX +& [3]

where T is the tax vectorX is a vector of control variables including demquinia,
socioeconomic and political variables, avdis the weight matrix. In this case, the

focus is on the spatial parameter

Another way of modelling spatial autocorrelatianthe inclusion of a spatial
process in the error term. This model is namedatial error model (SEM). The most

common solution is the consideration of a spatiéb@egressive process:

and GMM. In an opposite work line, recently Halle¢&ga and Elhorst (2013) recover the construction
of weights based on the distance subject to a paeamto be estimated jointly with the rest of nhedel
parameters.

In this present study, we are not using an econemani@ble closely linked to the dependent varidhle
we use a quality of life index to compute the disea among municipalities. We think that the
significance of the endogeneity issue associatédetgpatial weight matrix is not meaningful instbase.
For example, if GDPpc or another economic variableised, it is likely that these values are finally
correlated with the final outcome. The existencahi$ correlation between the synthetic qualitylifef
index and the dependent variable seems less pebabl

" VEA is a weights restriction method that allowsdrporate qualitative information into the Data
Envelopment Analysis (DEA) specification, a nongaetric frontier analysis method extended in the
efficiency literature. For detailed information eeding VEA see Halmet al. (1999).
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T=BX+(l —AW) & +¢; £ ~N(0,0%) [4]

where is the spatial autoregressive coefficient assedi&b the error spatial lag aed

is an uncorrelated and homoscedastic error terrerelThre other alternative way of
incorporating spatial autocorrelation in the realdubut there are not commonly used
in empirical exercises. For example, Cliff and @Qt@881) proposed the specification of
a spatial moving average error process, and Kalegad Robinson (1993, 1995)
developed a similar solution which is named thaiaparror components model.

The bulk of empirical papers rely upon these twadeis. However, any spatial
pattern in the data should be explained by thre®ifs: endogenous interaction effects,
exogenous interaction effects and correlated emtaractions (Manski, 1993). In the
case of yardstick competition as a source of ta@rawctions, the empirical solution
should consider those three types of interactidaibofst and Fréret, 2009). This
discussion is closely related to the strategy Wadd during the specification stage. Most
of the empirical papers choose the simple spabhd/or spatial error model because
they use a bottom-up strategy applying the Lagravigtiplier tests (Florax, Folmer
and Rey, 2003). By the contrary, Mur and AnguloO@Q Elhorst (2010) and LeSage
and Pace (2009) show some advantages of a genespktific strategy using a more
complete model as departure point. They proposeiskeof the Spatial Durbin Model
(SDM) including both endogenous and exogenous antem effects. The spatial

interaction in the error term is excluded avoidiggntification problems.
T=pWT+ X+ LWX+¢ [5]

This is the preferred model taking into accounthé&havior against different spatial
process even if a battery of test should be coeduttd choose among the alternatives,
using Likelihood Ratio tests. Furthermore, the cefpmtion of a SDM allows the
consideration of different sources of spatial iatdion through the spatial lag of the
explanatory variables set. Finally, from an econmimeoint of view, the existence of
unobserved or omitted spatially correlated varigldees not generate a bias in the

estimated coefficients.

Within the hypothesis of yardstick competitione tmodels described above are
complemented allowing for two spatial regimes ideed by a dummy variabld)). We



focus on the ideology and majorities. Hence, initeology settingD is coded 1 in
case of leftist governments and 0 otherwises a diagonal matrixr(x n) with diagonal
elements equal to 1 whdd=1 and [-B) is its complementary matrix with diagonal
elements equal to 1 whed=0. BWT is the average tax rate of the neighboring
municipalities with leftist governments whilg-B)WT is the average tax rate of the

neighboring municipalities with rightist incumbents
T=PpaBWT+ 0" oo (I =BWT + ppy + f 5o +BX + € [6]

where parametergp-1 and gp=g Mmeasure the intensity of the tax interaction of
municipalities belonging to the first and the settosgimes respectively. If fiscal policy
interaction is driven by yardstick competition, wepect the interaction coefficiemb=1

to be significantly different than the interactigoefficient o p-o. Different political
regimes may also set different taxes regardlesbeo&xplanatory variables and the tax
mimicking behavior. Two different interceptgpt; and/ p=o) are therefore included in
the model to capture this possibility. A similampapach is followed when we study the

effect of majorities.

Four different methods can be adequate to estimatdels that include spatial
interactions: Maximun Likelihood (ML), Instrumentdariables (IV), Generalized
Method of Moments (GMM), and the Bayesian MarkowaiohMonte Carlo method
(MCMCQC). In the 80s and 90s, a problem with theelathethod was its computational
cost, a task that is now resolved. In this casentbdels described above are estimated
by means of ML. Additionally, the use of ML for estting two spatial-regimes model
guarantees that the estimated interaction effecéstricted to the previously defined
values and this is one of the advantages of thibodefor testing yardstick competition
(Elhorst and Fréret, 2009). The GMM-IV alternativeuld require the choice of a set of
instruments at a municipal level which in some casald be difficult due to data

Scarce.

Once the different proposed models have been a&inthe coefficients on the
explanatory variables should not be interpreteceatly, i.e. assuming a linear
relationship. Only when the estimated model hasfah@ of the SEM, the coefficient
estimates can be directly interpreted. For instamcéne case of the SLM (and also in

the SDM) it is necessary to take into account #w that any change in the dependent
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variable in one municipality may affect the valwéghis variable in all municipalities,
following the spatial interactions structure intuoed in the previously defined spatial
weight matrix. Thus, a change in one explanatornjase in the municipality will not
only generate a direct effect on its own value, &lsb an indirect effect on the tax
values of other municipalities. As a consequenbe, impact of a change in one
explanatory variable has on the dependent variaioéejurisdiction is not usually equal
to its estimated coefficient.

Then the effect of the explanatory variables andbpendent variable has not a
straightforward interpretation, and direct and iadi effects must be computed.
Following LeSage and Pace (2009) the partial devies take the form of an N-by-N
matrix for each k regressor and comments on theiddmental properties. For instance,
the partial derivates matrix corresponding to whigr independent variable would
have the following form in the case of a SDM:

g—; =(I—pW )" (BI+6W) -

These authors propose scalar summary averagesréase the ease of reporting
the effects associated with the regressors; thusctdeffects measure what effect
changing an independent variable has on the depemdeiable of a territory. This
measure includes feedback effects, i.e., thosetsffgassing through neighboring units
and back to the unit that instigated the change. drbss-partial derivatives are named
indirect effects, and they measure the effect @ingmg an independent variable in a
jurisdiction on the dependent variable of all thieeo territories. Indirect effects appear
as off-diagonal elements and are summarized asumwvaverages. Finally, total effects

are computed as the sum of direct and indirecttdfe

3. Data and results

We consider the Spanish municipalities above 50jobabitant& This threshold is the

used in Spanish law to define big jurisdictionso3é jurisdictions have responsibility

8 Municipalities located in Navarre and the Basqumui@ry are excluded due to the very particular
federal fiscal agreements in both regions. Addalbn we do not study the Balearic and Canary kditan
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on more expenditure powers than the smaller mualitigs. Mixing them in the same
sample would involve troublesome heterogeneity. @dger, political debates in those
municipalities tend to receive much more attenfrom local and regional mass media,
involving more transparency and information on tdoices. Interactions, if present,

should be stronger in the case of biggest munitipsl

With regard to local taxation, in 2009 the prope&x represented the 57.37 per
cent of local tax collection, being clearly the m#bcal tax source, while the motor
vehicle tax provided the 14.06 per cerilence, these two figures, taken together,
involve a significant portion of the local tax rexees in Spain. In the case of property
tax, local governments can choose a nominal tax retrmally between 0.4 and 1.1 per
cent. This tax rate applies to a cadastral valuelwis based on the last revision made
in the municipality, legally each ten years. Thusstead of consider the nominal
property tax rat€, two proxies of the effective taxation are usée: per capita liability
and the per receipt liability. In the motor vehiclax, municipalities choose a
coefficient, between 1 and 2, to be applied toaeroved state amoufitsWe consider
the case of the automobiles for which there exists categories depending on its

potency, and we calculate the average coefficipptaved by the jurisdiction.

Table 1 summarizes the list of explanatory varigbiassified into three groups.
Concerning the sample, cross-section data for 38@9 is uself. Descriptive statistics

of all variables are reported in Table 2.

°® The other three compulsory local taxes in Spailleco only the 8.81, 7.10 and 6.95 per cent
respectively.

% The nominal property tax rate has been analyzeBdlgado, Lago-Pefias and Mayor (2014) for the
Spanish municipalities above 5,000 inhabitants. Trteraction parameter was 0.22 in the spatial lag
specification and 0.48 in the spatial Durbin model.

1 Concretely, the reference state liabilities areftilowing for the five automobile categories cidiesed

in the Spanish motor vehicle tax: 12.62, 34.0894,189.61 and 112.00 euros. Then the municipality
choose a coefficient between 1 and 2 and hencdirthkliability will be between 12.62 — 25.24 and
112.00 — 224.00 euros for the first and last caiegaespectively.

12 This is an inter-electoral year. Following Delgatlago-Pefias and Mayor (2014) panel data allow for
control of unobserved fixed local specificationsiile the cross-sectional approach allows for adafgta
domain and avoids problems posed by structural gdmnWith regard to the possible shortcoming of
cross-sectional data, upward bias of the estimatefficients of the spatial lags due to an omitted
variation problem, which might be captured by fixeffects, LeSage and Pace (2009) show that spatial
Durbin models do not suffer from amplified bias. ditibnally, Anselin and Arribas-Bel (2013)
investigate whether the introduction of spatialefixeffects in a regression of a single cross-sectio
eliminates spatial dependencies and their resnticate that the use of spatial fixed effects wwibt
suffice to correct for the presence of spatial eation.
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[Tables 1 and 2 near here]

The first step of the empirical work is the congiign of the commonly used
Moran | statistic in order to test the presencspdtial autocorrelation on the residuals
of the proposed model using Ordinary Least Squ@dess). Both measures regarding
property tax show positive and significant spasiatocorrelation, whereas the statistic
value for the vehicle motor tax is not statistigalignificant to reject the null hypothesis
of non-spatial autocorrelation (see Table 3). Haveiut is necessary to bear in mind
that Moran test is designed to detect global spatitocorrelation patterns so we cannot

neglected the existence of local spatial autocaticei processes (i.e. spatial regimes).

[Table 3 near here]

As explained above, we follow the specificatiomtgy proposed by Elhorst
(2010) which may be understood like a combinatiehween specific to general and
general to specific strategies. Once the modelbeas estimated by OLS, we use the
LM test and its robust version to determine whethespatial lag or spatial error
specification is preferable. Whenever OLS is r@dcin favour of any spatial
alternative, the spatial Durbin model is taken adeparture point. This model is
estimated and compared with the alternative modklsthis paper, we applied
maximum likelihood method so an LR test can be ootet to determine whether the

SDM can be simplified to either the spatial lag, (8 =0) or the spatial error model (
H,: B8 +pB=0). The obtained results are summarized in Tablesthg quality of life

to construct the spatial weights) pointing out tiet SDM is the most appropriate to fit
the data when the reaction function of the proptxyper capita liability is considered,
whereas SDM could be simplified to the SEM in thlse of property tax-per receipt
liability even though the SDM is preferred agaittee SLM. When the motor vehicle
tax function is fitted the SDM could be reducedtb® SLM but SDM cannot be
simplified to the SEM model.
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[Table 4 near here]

The main results are presented in Tables 5 (kadaséneighbours and distance-
50 km) and 6 (quality of life and combined: distarc50 km and quality of life). The
results from the k=4 nearest neighbours and distan&0 km are considered as
benchmarky’

Regarding the property tax, several differencesvéen the two considered
indicators are reported. In the case of the peeipédiability, the spatial interaction
parameter is significant in several models and ktengatrixes, with a spatial parameter
around 0.2 in the spatial lag and 0.25 in the ap&urbin. The significant variables in
most models are: young population share, unemploymwete, per capita investment,
and per capita deficit. The corresponding coeffitiis positive in all cases. Political
variables are not significant in general. In costiréhe analysis of the per capita liability
in the property tax reveals a significant biggeaitsp interaction effect in all proposed
models, around 0.2 in the spatial lag and 0.4 & dpatial Durbin. Indeed, now the
significant explanatory variables are unemploymeaie, per capita deficit, and per
capita debt. Regarding the political variables, nodshem are neither significant. Only
the variable “leftist incumbents” in one model (SDWth quality of life) is significant,
with a negative estimated parameter. It shoulddiechthe relevance of the deficit and
debt measures to explain the local property tarlg\vDue to this tax is the main own
revenue source at the local governments, this tresilects certain fiscal co-

responsibility.

In the case of motor vehicle tax, we do not finsignificant spatial interaction,
except for the spatial lag model with 4-nearesgimeours, where the parameter is
around 0.1 with significant political variables. i$hresult is expected because the
previous autocorrelation tests are not statisticgfinificant to reject the null hypothesis
of no autocorrelation in the residuals of the détawever, we will further investigate

the two-regime model searching for possible yac#stompetition results.

13 Additionally, we have estimated the models withestdistances, concretely with 100, 150 and 200 km.
The results, not provided in the manuscript butilaigle upon request, are similar to the reportetha
paper.
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As stated above, it must be noticed that, in ganére political variables do not
matter here. This result is different from the awlkd by Delgado, Lago-Pefias and
Mayor (2014) for Spanish municipalities above 1,00Babitants, denoting another
interaction pattern depending on the size of thaionpalities. With regard to the direct
and indirect effects, due to the previous resws,only present the property tax case
(Tables 7 and 8). As it was explained above, thectlimpacts show the effects of the
dependent variable in a municipalityesulting of a change in one explanatory variable
in this municipality collecting the influence ofetieedback loops where the observation
i affects observation which in turn also affects observation For example, the
estimated coefficient associated to the share plilation under 15 years in the SLM
for the property tax-per receipt liability is 19X8whereas its direct effect (using k-4nn
spatial weight matrix) is slightly higher (20.4559ue to the (positive) spatial
autocorrelation process. The estimated coeffidenthe unemployment rate using the
same model (first column of Table 5.a) is 0.2607cWIis slightly smaller than its direct
impact (0.2663). Similar differences are foundecwthe results of the SDM are detail
analysed. The estimated coefficient for the shdrpopulation under 15 years in this
case is 19.9945 (third column of Table 5.a) andragsdirect impact is slightly higher
(20.5707) and statistically significant.

If these results are compared to the estimatesnalokaising the distance spatial
weight matrix (distance 50-km), we observe clodéedinces between the estimated
coefficients and their direct impacts. For exampile,estimated coefficient for the share
of population under 15 years are 18.0133 (SLM) a8d394 (SDM) and the direct
impacts show slightly changes, 18.3646 and 18.9E&pectively.

In general terms, we found similar differences lestwthe estimated coefficient
of the explanatory variables and their direct imipadsing as an example the estimates
for the per capita deficit variable, the estimatedfficients for the spatial lag model are
0.2850 (K-4nn), 0.2550 (distance 50-km) and 0.3@4ife) whereas the direct impacts
are slightly higher due to the spatial interactiansong municipalities (including all the
municipalities because of the properties of thdigpaeight matrix): 0.2870 (K-4nn),
0.2596 (50-km) and 0.3121 (Q-life), respectively.

As expected, the estimated indirect impacts presene variability. Focusing
the attention in the property tax-per capita ligjilthe estimated indirect impacts

12



associated to per capita deficit using a SLM a8 10 (K-4nn), 0.0657 (distance 50-
km.) and 0.0762 (Q-life) implying that an increadel unit in the per capita deficit in
one municipality generates a rising in the prop&®per capita liability of 0.0709 (on

average) in the rest of municipalities.

[Table 5 near here]
[Table 6 near here]
[Table 7 near here]

[Table 8 near here]

Within the yardstick competition hypothesis, thesults from a two-regime
model regarding the effect of the ideology are samimed in Table 9, while the case of
majorities is reported in Table 10. Concerning tfeemer, results for the motor
vehicle tax are not significant, as occurred inakierall sample in most models. When
we analyse the property tax — per receipt liahilihe spatial interaction parameter is
significant for rightist governments (0.355) butt for leftist governments and the
difference is not statistically significant. Howesy when analysing the property tax -
per capita liability, the spatial parameters agnigicant in both sub-samples, but the
difference is also not statistically significantsgée its size, with 0.368 for left-wing
governments and 0.485 for the rest. The size ofsthsamples can be the reason for
this surprising result, and perhaps this differemmaild be significant with a bigger

sample.

[Table 9 near here]

When the regimes are defined using the existehoeagorities, we obtain non-
significant results for the property tax-per retdigbility and the motor vehicle tax. But
again we find an interesting difference betweentiye sub-samples when the property
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tax-per capita liability is considered: 0.548 favgrnments with strong majority versus
0.196 for governments with weak majority. Thesailtssdo not confirm the yardstick
competition hypothesis because the estimated $patiacorrelation coefficient for the
strong majority sub-sample is higher —and the dbfiee not significant- pointing out an
important degree of tax mimicking among these mipalties, in contrast to the

predictions from that hypothesis.

[Table 10 near here]

4. Conclusions

The study of strategic fiscal interactions amongsflictions has converted into a major
topic within the local public finance literature ithe last decades, searching for
mimicking patterns among governments and theiranqgtions, most of them based on

the yardstick competition hypothesis instead ofdampetition or spillover effects.

An essential choice in the empirical strategy ase spatial econometrics is the
weight matrix. While the most often way to defirighbourhood is thinking in terms
of geography, politicians, voters and stakeholdarsbe more sophisticated. This is the
standpoint taken in this paper. In spite of mosealittonal matrixes based just on k-
nearest neighbours or distance, we have primanigstigated if the quality of life is a
relevant driver of strategic tax interactions. Tastaim a weight matrix combining

distance with a quality of life index has been used

In particular, our database include Spanish mpalities above 50,000
inhabitants and we focus on the two main local $axbe property tax —with two
proxies of the effective taxation: per receipt gred capita liabilities- and the motor
vehicle tax. Empirical evidence supports the preseaf such interactions in the
property tax, especially when we consider the pagita liability, with a parameter
interaction around 0.45 in the Spatial Durbin Modétvertheless, the estimations from
two-regime models depending on the ideology andoriggs do not support the
yardstick competition hypothesis. In the case efriotor vehicle tax, the tax mimicry
is not significant in the whole sample and we dbdweiect different interaction patterns

regarding ideology or incumbents’ support.
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To conclude, we can point out several directioms ftiture research. As we
consider the quality of life indicator, it would l@eresting to explore its components
and estimate with several dimensions of the meagurether extension consists on the
consideration of possible “border effects” on thrategic interactions, investigating if —
and how- jurisdictions choose their tax rates basdg on those of their “domestic”
neighbours, belonging to the same province or regww also on the “foreign” fiscal
policy beyond their frontief.
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14 See for example Delgado and Mayor (2014) for a@meceview of this approach in the local tax
competition setting.
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TABLES

Table 1
Explanatory variables

Structural and socio- Fiscal indicators Political factors
demographic features

« population (in thousands) *  per capita grants receivede ideology

« area (kM) * per capita investment  electoral distance
* percentage of populatigne per capita deficit  political fragmentatioh
under 15 years * per capita debt

* percentage of populatio
over 65 years

e unemployment rate

=]

! This dummy is coded 1 in the case of leftist goweents and 0 otherwise.

2 To proxy for political support enjoyed by incumiermnd confidence in re-election, this variable is
defined, following Santolini (2008), as the diffaoe between 100 and the share of the vote of the
mayor’s political party.

® Measured by the Herfindahl index, it is computedhee sum of the squares of the shares of eacyigart
councillors. Hence, the index is 1 if all the coillocs belong to one party.

Table 2
Descriptive statistics
Variable Mean S. D. Minimum Maximum
Dependent variable
Property tax — per capita liability 22727 90.07  102.23 588.59
Property tax — per receipt liability 374,07 109.66  148.28 766.17
Motor vehicle tax rate 1.78 0.21 1.06 2.00
Explanatory variables
Population (/10,000) 17.24 33.26 5.07 325.59
Area 202.39 327.94 6.85 1752.61
Share of population under 15 years 15 35 235 10.48 21.37
Share of population over 65 years 14.59 3.86 4.22 23.06
Unemployment rate 3.28 1.93 0.75 12.14
Per capita grants received 485.99 92.21  299.28 870.08
Per capita investment 295.32 102.68 74.58 656.54
Per capita deficit -27.33 128.57 -463.12 415.23
Per capita debt 581.09 305.60 68.31 2081.38
Leftist incumbent 0.54 0.50 0.00 1.00
Electoral distance 48.89 10.59 20.00 84.00
Political fragmentation 0.42 0.08 0.24 0.67

Sources: Spanish Ministry of Economics and Pubiiaice, Spanish Home Office, Spanish Ministry of
Public Administrations, Spanish Statistics Ins@t(giNE). N=125.
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Table 3
Global autocorrelation test

Property tax — Property tax — Motor vehicle tax
per receipt liability  per capita liability
Moran 0.106 0.2609 0.040
Moran I-statistic 2.032 5.428 0.977
p-value 0.020 0.000 0.328
Table 4
Results for the specification tests
Property tax —  Property tax—  Motor vehicle
per receipt per capita tax
liability liability
LR (H,:B =0;SLM) 25.70** 39.16%** 20.26
LR (H,: B +pB=0(SEM)) 20.90 26.10** 19.48**
*xx *% significant at 1% and 5% respectively
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Table 5. Tax mimicry: k=4 nearest neighbours arstiadice-50 km
5a. Property tax: per receipt liability

K-4nn Distance-50 km
Spatial Lag  Spatial Error  Spat Durbin Spatial Lag  Spatial Error Spat Durbin
p 0.2290%** 0.4870%** 0.2550** 0.1899*** 0.4160%** 0.2289**
(5.48) (5.26) (2.21) (3.28) (4.47) (2.12)
Population 0.1726 0.1352 0.1185 0.4804* 0.4836* 0.3220
(0.64) (0.49) (0.41) 1.74) (1.75) (1.17)
Share population <15 19.8918**  17.6393*** 19.9945** 18.0133** 18.1865*** 19.0394***
(3.09) (2.60) (3.07) (2.83) (2.74) (3.00)
Share population >65 1.0649 -1.8868 0.2364 -0.6161 -1.2152 1.1615
(0.27) (-0.45) (0.06) (-0.16) (-0.29) (0.27)
Area -0.0317 -0.0159 -0.0316 -0.0314 -0.0321 -0.0167
(-1.34) (-0.68) (-1.36) (-1.28) (-1.40) (-0.68)
Unemployment rate ~ 10.5877** 11.5004*** 9.5523** 10.1311 13.1432 11.3934**
(2.57) (2.81) (2.35) (2.31) (3.11) (2.56)
Per capita grants -0.0415 -0.0618 -0.0267 -0.1568 -0.2028** -0.2069*
received (-0.42) (-0.60) (-0.25) (-1.49) (-1.98) (-1.95)
Per capita investment 0.1830**  0.1744* 0.0975 0.1676* 0.1793* 0.2027**
(2.06) (1.93) (1.04) (1.78) (1.90) (2.20)
Per capita deficit 0.2607*** 0.2629*** 0.2329*** 0.2235*** 0.2327** 0.2370***
(3.55) (3.53) (3.12) (2.89) (3.07) (3.09)
Per capita debt 0.0429 0.0332 0.0528* 0.0315 0.0342 0.0438
(1.49) 1.17) (1.82) (1.05) (1.17) (1.53)
Leftist incumbent -1.5282 2.2931 0.2187 -2.2086 -1.1694 -6.3951
(-0.08) (0.12) (0.01) (-0.12) (-0.06) (-0.36)
Electoral distance 0.6643 0.3480 0.5390 -1.7008 -1.7681 -0.9288
(0.84) (0.46) (0.65) (-1.25) (-1.27) (-0.66)
Political fragmentation  -0.4796 -0.7996 -0.6118 -356.3408** -268.6574 -207.8602
(-0.70) (-1.12) (-0.86) (-2.07) (-1.43) (-1.08)
Lag Population 0.8552* -0.0263
(1.78) (-0.02)
Lag Share pop <15 2.3829 -5.4242
(0.28) (-0.60)
Lag Share pop >65 7.6108 -9.2904*
(0.86) (-1.80)
Lag Area -0.0968 0.0433
(-1.59) (0.59)
Lag Unemployment -9.1614 -8.9902
rate (-0.93) (-1.62)
Lag Per capita grants -0.0230 0.3481
(-0.10) (1.40)
Lag Per capita -0.0366 -0.0022
investment (-0.20) (-0.01)
Per capita deficit -0.0769 -0.0290
(-0.40) (-0.20)
Lag Per capita debt -0.0395 -0.0373
(-0.57) (-0.64)
Lag Leftist incumbent -8.6640 -32.9242
(-0.22) (-0.88)
Lag Electoral distance -0.5150 3.3997*
(-0.25) (1.79)
Lag Political -131.6265 -205.4793
fragmentation (-0.56) (-0.93)
Log likelihood -678.69 -684.23 -673.61 -690.50 690.13 -680.78

Source: own elaboration
** ** and *, significant at 1%, 5% and 10% resgaely
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5b

. Property tax: per capita liability

K-4nn Distance-50 km
Spatial Lag Spatial Error Spatial Durbin SpatiagL Spat Error Spat Durbin
p 0.2059*** 0.4270*** 0.2350** 0.2099*** 0.4260*** 0.3689***
(4.12) (4.24) (2.03) (3.34) (4.64) (3.84)
Population -0.2980 -0.2213 -0.3439 -0.1175 -0.0493 -0.1141
(-1.27) (-0.93) (-1.36) (-0.49) (-0.21) (-0.48)
Share population <15 11.7522** 11.3773* 11.1589* 10.5243* 8.2426 8.6976
(2.08) (1.95) (1.94) (1.93) (1.47) (1.59)
Share population >65 4.2793 2.4283 2.7564 3.4014 1.1758 2.0701
(1.22) (0.67) (0.76) (1.01) (0.33) (0.57)
Area -0.0304 -0.0202 -0.0280 -0.0313 -0.0299 -0.0301
(-1.46) (-1.00) (-1.36) (-1.49) (-1.55) (-1.43)
Unemployment rate 8.1729** 8.3167** 6.7251* 7.7828** 9.7833%** 9.4130**
(2.26) (2.34) (1.88) (2.06) (2.76) (2.46)
Per capita grants -0.1087 -0.1035 -0.0845 -0.1864** -0.2256**  -0.2092**
received (-1.24) (-1.16) (-0.90) (-2.06) (-2.62) (-2.28)
Per capita investment 0.0846 0.0654 0.0550 0.0776 0.0577 0.0842
(1.08) (0.83) (0.66) (0.95) (0.72) (1.06)
Per capita deficit 0.2859*** 0.2612%** 0.2666*** 0.2550%** 0.2282%** 0.2549%**
(4.41) (4.06) (4.03) (3.83) (3.58) (3.80)
Per capita debt 0.0707*** 0.0580** 0.0609** 0.0652** 0.0591** 0.0614**
(2.81) (2.37) (2.37) (2.55) (2.41) (2.49)
Leftist incumbent -28.4817* -24.2267 -23.4593 -23.9449 -18.9349 -23.7830
(-1.88) (-1.58) (-1.50) (-1.55) (-1.28) (-1.55)
Electoral distance 0.8523 0.7303 0.6061 0.0176 -0.2227 0.1412
(1.23) (1.10) (0.82) (0.01) (-0.18) (0.11)
Political fragmentation -0.1219 -0.4332 -0.3545 -125.6041 -133.5499  -90.0307
(-0.20) (-0.71) (-0.56) (-0.85) (-0.84) (-0.54)
Lag Population 0.2011 -0.2689
(0.47) (-0.28)
Lag Share pop under 15 -3.4354 -3.5674
(-0.48) (-0.47)
Lag Share pop over 65 5.1085 -3.8084
(0.65) (-0.85)
Lag Area -0.0714 0.0107
(-1.32) (0.17)
Lag Unemployment rate -9.2532 -2.1957
(-1.07) (-0.45)
Lag Per capita grants -0.0968 0.1783
(-0.48) (0.83)
Lag Per capita 0.1527 0.1287
investment (0.95) (0.81)
Per capita deficit 0.2250 0.1076
(1.29) (0.82)
Lag Per capita debt -0.5108 -0.0073
(-0.82) (-0.14)
Lag Leftist incumbent -26.2951 -34.1379
(-0.76) (-1.04)
Lag Electoral distance 0.2300 0.1129
(0.12) (0.06)
Lag Political 110.6927 -130.8838
fragmentation (0.54) (-0.69)
Log likelihood -662.75 -664.91 -658.09 -671.43 6489

Source: own elaboration

*** %% and *, significant at 1%, 5% and 10% resgaely

23



5c¢. Motor vehicle tax

K-4nn Distance-50 km
Spatial Lag Spatial Error Spatial Durbin SpatiagL  Spat Error Spat Durbin
pIA 0.0910%** 0.4010%** 0.0919 0.0239 0.1250 0.0109
(3.23) (3.87) (0.75) (0.88) (1.04) (0.09)
Population 0.0003 0.0008 0.0009 0.0006 0.0006 0.0004
(0.37) (0.99) (1.00) (0.95) (1.01) (0.67)
Share pop under 15 0.0378* 0.0352 0.0323 -0.0011 -0.0023 -0.0098
(1.86) 1.71) (1.63) (-0.08) (-0.15) (-0.74)
Share pop over 65 0.0279** 0.0228 0.0227* 0.0042 0.0026 -0.0005
(2.19) (1.78) (1.80) (0.47) (0.30) (-0.05)
Area 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
(0.13) (0.39) (0.16) (0.30) (0.29) (1.25)
Unemployment rate -0.0177 -0.0241* -0.0131 -0.0050 -0.0033 -0.0088
(-1.36) (-1.93) (-1.05) (-0.51) (-0.34) (-0.95)
Per capita grants 0.0011%** 0.0008*** 0.0008** 0.0006** 0.0006** 0.0003
received (3.45) (2.66) (2.38) (2.53) (2.49) (1.31)
Per capita investment 0.0001 0.0002 0.0001 -0.0003 -0.0002 -0.0001
(0.29) (0.66) (0.33) (-1.18) (-1.02) (-0.46)
Per capita deficit -0.0002 -0.0001 -0.0001 -0.0003* -0.0003 -0.0001
(-0.94) (-0.54) (-0.65) (-1.96) (-1.56) (-0.75)
Per capita debt -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001
(-0.74) (-0.95) (-0.24) (-0.43) (-0.53) (-0.60)
Leftist incumbent 0.0827 0.0725 0.05066 0.0497 0.0460 0.0403
(1.52) (1.34) (0.94) (1.22) (1.13) (1.08)
Electoral distance 0.0207*** 0.0199*** 0.0214** -0.0049 -0.0042 0.0012
(8.30) (8.48) (8.39) (-1.61) (-1.37) (0.41)
Political fragmentation 3.1761%** 3.1750%** 3.1757%** -0.8854** -0.7094* 0.1348
(14.39) (14.80) (14.65) (-2.29) (-1.78) (0.33)
Lag Population 0.0003 -0.0015
(0.23) (-0.66)
Lag Share pop under 15 0.0097 0.0426**
(0.39) (2.19)
Lag Share pop over 65 -0.0167 0.0151
(-0.62) (1.31)
Lag Area -0.0001 -0.0001
(-0.30) (-0.87)
Lag Unemployment rate 0.0588** -0.0283**
(1.98) (-2.37)
Lag Per capita grants 0.0013* 0.0002
(1.81) (0.43)
Lag Per capita -0.0006 0.0002
investment (-1.10) (0.46)
Lag Per capita deficit -0.0009 -0.0008***
(-1.62) (-2.61)
Lag Per capita debt 0.0001 -0.0001
(0.37) (-0.84)
Lag Leftist incumbent 0.1596 0.0046
(1.34) (0.06)
Lag Electoral distance -0.0029 -0.0030
(-0.46) (-0.76)
Lag Political -1.3729* -1.6772%*
fragmentation (-1.94) (-3.64)
Log likelihood 35.74 35.79 45.54 72.28 72.10 90.69

Source: own elaboration

** ** and *, significant at 1%, 5% and 10% resgaely
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Table 6. Tax mimicry: quality of life and combingtistance-50 & quality of life)

6a. Property tax: per receipt liability

Quality of life Combined
Spatial Lag Spatial Error Spatial Durbin SpatiagL Spatial Error  SpatDurbin
p/A 0.1529 0.3980*** 0.1630 0.1939*** 0.4070*** 0.2459**
(1.17) (3.06) (1.14) (3.36) (4.33) (2.30)
Population 0.5788** 0.6166** 0.6470** 0.4778* 0.4839* 0.3246
(2.03) (2.26) (2.41) (1.73) (1.74) (1.18)
Share pop under 15 15.7295** 16.2580%*** 15.0414** 17.9303*** 17.8422% 19.0628***
(2.39) (2.59) (2.36) (2.82) (2.68) (3.01)
Share pop over 65 -4.6147 -6.6716* -6.2828 -0.6196 -1.4847 1.2265
(-1.15) (-1.73) (-1.59) (-0.15) (-0.35) (0.29)
Area -0.0359 -0.0311 -0.0442* -0.0312 -0.0323 -0.0171
(-1.42) (-1.28) (-1.89) (-1.27) (-1.40) (-0.70)
Unemployment rate 9.1050** 7.1135 6.8190 10.1186** 13.0661*** 11.6072%*
(2.01) (1.62) (1.60) (2.31) (3.09) (2.62)
Per capita grants -0.1513 -0.1333 -0.1402 -0.1565 -0.1995* -0.2084**
received (-1.38) (-1.28) (-1.27) (-1.49) (-1.95) (-1.96)
Per capita investment 0.1700* 0.1212 0.1663* 0.1668* 0.1775* 0.2032**
(1.74) 1.27) (1.78) a.77) (1.88) (2.20)
Per capita deficit 0.2522%** 0.2606*** 0.2315%** 0.2229%** 0.2325%** 0.2388***
(3.15) (3.36) (3.06) (2.88) (3.06) (3.11)
Per capita debt 0.0290 0.0262 0.0411 0.0316 0.0339 0.0432
(0.94) (0.93) (1.34) (1.06) (1.16) (1.51)
Leftist incumbent -1.4032 0.9793 -3.3047 -2.0742 -0.7832 -6.5124
(-0.08) (0.05) (-0.19) (-0.11) (-0.04) (-0.36)
Electoral distance -2.0978 -1.5477 -2.1356 -1.6923 -1.7946 -0.9006
(-1.50) (-1.17) (-1.52) (-1.24) (-1.28) (-0.63)
Political fragmentation -4.3831** -4.0583** -4.7713%* -354.8429**  -275.2344 -201.0814
(-2.47) (-2.44) (-2.67) (-2.07) (-1.46) (-1.05)
Lag Population -0.5740 0.0346
(-0.71) (0.03)
Lag Share pop under 15 12.1788 -4.6861
(0.60) (-0.52)
Lag Share pop over 65 19.2215* -8.6499*
(1.92) (-1.67)
Lag Area -0.0896 0.0412
(-0.91) (0.56)
Lag Unemployment rate 15.5717 -8.6030
(0.96) (-1.54)
Lag Per capita grants -0.1050 0.3346
(-0.40) (1.34)
Lag Per capita 0.4875* 0.0121
investment (1.65) (0.06)
Per capita deficit -0.0127 -0.0203
(-0.06) (-0.13)
Lag Per capita debt 0.0249 -0.0403
(0.30) (-0.69)
Lag Leftist incumbent 5.2079 -34.6292
(0.11) (-0.92)
Lag Electoral distance -7.0346* 3.1180*
(-1.86) (1.65)
Lag Political -4.4204 -227.2902
fragmentation (-0.86) (-1.01)
Log likelihood -694.60 -692.36 -681.74 -690.37 90681 -680.78

Source: own elaboration

*** %% and *, significant at 1%, 5% and 10% resgaely
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6b. Property tax:

per capita liability

Quality of life Combined
Spatial Lag Spatial Error Spatial Durbin SpatiagL  Spatial Error  SpatDurbin
p 0.4240** 0.6370*** 0.4499*** 0.2119*** 0.4430*** 0.3799***
(3.67) (6.65) (3.89) (3.37) (4.93) (4.01)
Population -0.1073 -0.0423 -0.0789 -0.1186 -0.0503 -0.1139
(-0.46) (-0.20) (-0.38) (-0.50) (-0.22) (-0.48)
Share population under 8.4039 8.1552 10.2761** 10.4537* 8.0146 8.5621
15 (1.58) 1.71) (2.09) (1.92) (1.43) (1.57)
Share population over  -0.9782 -4.3745 -1.2372 3.3691 1.0504 1.9932
65 (-0.30) (-1.49) (-0.40) (1.01) (0.30) (0.55)
Area -0.0330 -0.0287 -0.0430** -0.0312 -0.0295 -0.0303
(-1.61) (-1.54) (-2.39) (-1.49) (-1.54) (-1.44)
Unemployment rate 7.0348* 5.9103 4.7110 7.7586** 9.7767*** 9.5277**
(1.92) (1.76) (1.44) (2.06) (2.78) (2.50)
Per capita grants -0.1904** -0.1666 -0.1239 -0.1857** -0.2248** -0.2083**
received (-2.15) (-2.10) (-1.46) (-2.06) (-2.63) (-2.28)
Per capita investment 0.0698 0.0178 0.0495 0.0768 0.0540 0.0814
(0.88) (0.24) (0.69) (0.95) (0.68) (1.02)
Per capita deficit 0.3009*** 0.3194 0.2649*** 0.2543%** 0.2248%* 0.2544%**
(4.64) (5.38) (4.54) (3.83) (3.55) (3.81)
Per capita debt 0.0717** 0.0674 0.0761*** 0.0652** 0.0590** 0.0611**
(2.87) (3.24) (3.21) (2.56) (2.42) (2.49)
Leftist incumbent -26.4479* -21.3752 -27.4955** -23.8183 -18.4210 -23.4279
(-1.75) (-1.57) (-2.05) (-1.54) (-1.25) (-1.53)
Electoral distance -0.1077 0.0778 -0.1218 0.0194 -0.2147 0.1411
(-0.09) (0.08) (-0.11) (0.02) (-0.183) (0.11)
Political fragmentation -1.6915 -1.8496 -1.9157 -1.2582 -1.3389 -0.9125
(-1.18) (-1.47) (-1.39) (-0.86) (-0.84) (-0.55)
Lag Population -0.0967 -0.2065
(-0.16) (-0.22)
Lag Share pop under 15 18.1226 -2.8868
1.17) (-0.38)
Lag Share pop over 65 23.2105*** -3.3754
(3.00) (-0.76)
Lag Area -0.0801 0.0089
(-1.05) (0.14)
Lag Unemployment rate -10.7208 -1.9391
(-0.86) (-0.40)
Lag Per capita grants 0.0259 0.1640
(0.13) (0.76)
Lag Per capita 0.4750** 0.1437
investment (2.10) (0.91)
Per capita deficit -0.2460 0.1158
(-1.45) (0.89)
Lag Per capita debt -0.0031 -0.0112
(-0.05) (-0.22)
Lag Leftist incumbent 3.7394 -34.3661
(0.10) (-1.05)
Lag Electoral distance -2.1669 -0.1023
(-0.75) (-0.06)
Lag Political 1.4953 -1.4364
fragmentation (0.38) (-0.75)
Log likelihood -670.09 -663.51 -650.92 -671.28 68619 -663.87

Source: own elaboration

*** %% and *, significant at 1%, 5% and 10% resgaely
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6c¢. Motor vehicle tax

Quality of life Combined
Spatial Lag Spatial Error Spatial Durbin SpatiajL  Spatial Error Spat Durbin
p -0.0290 0.1540 0.0480 0.0239 0.1280 0.0139
(-0.19) (1.02) (0.32) (0.88) (1.07) (0.12)
Population 0.0006 0.0007 0.0007 0.0006 0.0006 0.0004
(1.00) (1.18) (1.10) (0.95) (1.02) (0.67)
Share population under -0.0024 -0.0041 -0.0031 -0.0010 -0.0022 -0.0100
15 (-0.17) (-0.29) (-0.22) (-0.07) (-0.15) (-0.75)
Share population over 65 0.0021 0.0021 -0.0013 0.0041 0.0026 -0.0005
(0.24) (0.24) (-0.14) (0.46) (0.29) (-0.05)
Area 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
(0.23) (0.03) (0.29) (0.30) (0.30) (1.26)
Unemployment rate -0.0045 -0.0038 0.0001 -0.0050 -0.0033 -0.0089
(-0.45) (-0.38) (0.00) (-0.50) (-0.33) (-0.95)
Per capita grants 0.0006** 0.0006*** 0.0005* 0.0006** 0.0006** 0.0003
received (2.50) (2.67) (1.90) (2.53) (2.48) (1.31)
Per capita investment -0.0002 -0.0002 -0.0002 -0.0003 -0.0002 -0.0001
(-1.14) (-1.08) (-1.00) (-1.17) (-1.01) (-0.44)
Per capita deficit -0.0003* -0.0004** -0.0002 -0.0003** -0.0003 -0.0001
(-1.87) (-2.02) (-1.40) (-1.96) (-1.54) (-0.76)
Per capita debt -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001
(-0.48) (-0.40) (-0.88) (-0.43) (-0.53) (-0.59)
Leftist incumbent 0.0508 0.0526 0.0473 0.0496 0.0460 0.0391
(1.25) (1.30) (1.22) (1.22) (1.13) (1.04)
Electoral distance -0.0053* -0.0058* -0.0041 -0.0049 -0.0042 0.0012
(-1.75) (-1.92) (-1.33) (-1.61) (-1.36) (0.41)
Political fragmentation -0.0094** -0.0101%** -0.0083** -0.0089** -0.0070** 0.0014
(-2.45) (-2.66) (-2.09) (-2.29) (-1.76) (0.34)
Lag Population -0.0025 -0.0015
(-1.42) (-0.65)
Lag Share pop under 15 0.0314 0.0414**
(0.70) (2.13)
Lag Share pop over 65 0.0016 0.0143
(0.07) (1.25)
Lag Area 0.0005** -0.0001
(2.10) (-0.81)
Lag Unemployment rate 0.0232 -0.0281**
(0.65) (-2.35)
Lag Per capita grants -0.0006 0.0003
(-1.06) (0.50)
Lag Per capita 0.0001 0.0001
investment (0.10) (0.40)
Lag Per capita deficit 0.0006 -0.0008***
(1.16) (-2.63)
Lag Per capita debt -0.0001 -0.0001
(-0.66) (-0.83)
Lag Leftist incumbent -0.1255 0.0013
(-1.19) (0.01)
Lag Electoral distance 0.0073 -0.0028
(0.88) (-0.72)
Lag Political 0.0106 -0.0167***
fragmentation (0.92) (-3.61)
Log likelihood 71.92 72.29 82.04 72.28 72.11 90.61

Source: own elaboration

** ** and *, significant at 1%, 5% and 10% resgaely
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Table 7. Direct and indirect effects - K=4-nearesghbors and distance-50 km

7.a. Property tax — per receipt liability

K-nn Distance 50km
Spatial Lag Spatial Durbin Model Spatial Lag Splaflurbin Model
Direct Indirect Total Direct Indirect Total Direc Indirect Total Direct Indirect Total
Population 0.178578 0.0489 0.2275 0.1589 1.1118* 1.2707* 0.4722* 0.1041 0.5764* 0.3251 0.0749 0.4000
(0.64) (0.60) (0.64) (0.55) (2.70) (1.68) (1.74) (1.45) (1.74) (1.09) (0.05) (0.26)
Share of population under 15 years 20.4559***5,8882** 26.3442**  20.5707*** 9.3764 29.9471*  18.3646*** 4.1794* 22.5435%*  18.9120*** -1.7244 17.1875
(3.05) (2.41) (2.98) (3.11) (0.89) (2.27) (2.95) (1.91) (2.85) (2.95) (-0.16) (1.35)
Share of population over 65 years 1.3103 0.4210 1.7313 0.7877 9.7561 10.5438 -0.5636 -0.0527 -0.6164 0.6299 -11.4710*  -10.841
(0.31) (0.33) (0.32) (0.18) (0.81) (0.80) (-0.14) (-0.05) (-0.13) (0.14) (-1.85) (-1.47)
Area -0.0319 -0.0092 -0.0411 -0.0385 -0.1372 -0.1757* -0.0301 -0.0067 -0.0369 -0.0146 0.0542 0.0396
(-1.31) (-1.23) (-1.30) (-1.57) (-1.65) (-1.86) (-1.23) (-1.06) (-1.23) (-0.57) (0.58) (0.36)
Unemployment rate 10.6575 3.0735** 13.7311**  9.2859** -8.2291 1.0567 10.0084*  2.2396* 12.2480**  11.0633** -7.6721 3.3911
(2.51) (2.09) (2.46) (2.13) (-0.64) (0.07) (2.31) (1.74) (2.29) (2.39) (-1.04) (0.35)
Per capita grants received -0.0419 -0.0115 -0.0535 -0.0289 -0.0298 -0.0587 -0.1585 -0.0359 -0.1944 -0.1872* 0.3799 0.1927
(-0.40) (0.38) (-0.40) (-0.26) (-0.09) (-0.16) (-1.53) (-1.29) (-1.52) (-1.70) (1.20) (0.51)
Per capita investment 0.1865**  0.0532* 0.2398** 0.0964 -0.0228 0.0735 0.1661* 0.0370 0.2031* 0.2044* 0.0642 0.2686
(2.06) (1.85) (2.05) (0.98) (-0.09) (0.25) (1.81) (1.44) (1.79) (2.25) (0.28) (1.04)
Per capita deficit 0.2663***  0.0762*** 0.3425*** 0.2313*** -0.0329 0.1983 0.22471*** 0.0498** 0.2739%** 0.2379**= 0.0358 0.2737
(3.48) (2.72) (3.43) (2.92) (-0.12) (0.65) (2.90) (2.04) (2.89) (2.97) (0.19) (1.24)
Per capita debt 0.0444 0.0129 0.0574 0.0513* -0.0263 0.0249 0.0324 0.0073 0.0398 0.0426 -0.0351 0.0075
(1.50) (2.37) (1.49) (1.71) (-0.28) (0.23) (2.07) (0.95) (1.07) (1.42) (-0.45) (0.08)
Leftist incumbent -1.7910 -0.6005 -2.3915 -0.0351 -10.3347  -10.3698 -3.0325 -0.6110 -3.6436 -9.7639 -44.4175 -54.181
(-0.10) (-0.11) (-0.11) (-0.00) (-0.19) (-0.17) (-0.16) (-0.13) (-0.16) (-0.52) (-0.90) (-0.92)
Electoral distance 0.6529 0.1905 0.8435 0.5318 -0.4551 0.0766 -1.7688 -0.3887 -2.1576 -0.7091 4.0079* 3.2987
(0.84) (0.80) (0.84) (0.57) (-0.15) (0.02) (-1.24) (-1.09) (-1.24) (-0.48) (1.71) (1.12)
Political fragmentation -0.4703 -0.1253 -0.5956 -7.7115 -166.485 -174.197 -366.579**  -80.931* -447.502*  -225.511 -319.620 -545.13*
(-0.67) (-0.62) (-0.66) (-0.45) (-0.54) (-0.53) (-2.08) (-1.70) (-2.10) (-1.16) (-1.25) -1.76

** %% and * indicate significance at the 1%, 5%d 10% levels, respectively.
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7.b. Property tax — per capita liability

K-nn Distance 50km
Spatial Lag Spatial Durbin Model Spatial Lag Salafurbin Model
Direct Indirect Total Direct Indirect Total Direc Indirect Total Direct Indirect Total
Population -0.2924 -0.0758 -0.3683 -0.5956 0.1196 -0.2341 -0.1160 -0.0293 -0.1453 -0.1436 -0.5119 -0.6556
(-1.22) (-1.06) (-1.19) (-0.66) (0.21) (-0.36) (-0.49) (-0.45) (-0.49) (-0.51) (-0.35) (-0.41)
Share of population under 15 years 11.9847* 2.9815* 14.9663** 10.8904* -1.3792 9.5111 10.5680* 2.7482 13.3163* 8.7363 -1.0449  7.6914
(2.08) (1.69) (2.05) (1.90) (-0.15) (0.83) (1.86) (1.44) (1.82) (1.58) (-0.09)  (0.55)
Share of population over 65 years 4.3817 1.1225 5.5043 3.0463 7.1713 10.2177 3.4323 0.9323 4.3646 1.8033 -4.8410 -3.0376
(1.23) (1.08) (1.22) (0.82) (0.71) (0.92) (1.00) (0.89) (0.99) (0.48) (-0.73) (-0.36)
Area -0.0310 -0.0077 -0.0388 -0.0335 -0.10124 -0.1347* -0.0310 -0.0078 -0.0389 -0.0309 0.0030 -0.0278
(-1.50) (-1.31) (-1.48) (-1.60) (-1.44) (-1.70) (-1.49) (-1.26) (-1.48) (-1.23) (0.03) (-0.23)
Unemployment rate 8.1941** 2.0613* 10.2554** 6.0312 -9.8988 -3.8676 7.9780** 2.0087*  9.9868** 9.4354*  1.7001 11.1354
(2.24) (1.73) (2.19) (1.61) (-0.85) (-0.29) (2.14) (1.67) (2.12) (2.41) (0.22) (1.16)
Per capita grants received -0.1108 -0.0271 -0.1379 -0.0884 -0.1537 -0.2422 -0.1913* -0.0487 -0.2401** -0.1980* 0.1607 -0.0373
(-1.22) (-1.09) (-1.21) (-0.95) (-0.63) (-0.88) (-2.09) (-1.60) (-2.06) (-1.94) (0.48) (-0.09)
Per capita investment 0.0825 0.0202 0.1028 0.0629 0.2144 0.2773 0.0801 0.0203 0.1005 0.1019 0.2378 0.3398
(1.05) (0.97) (1.04) (0.75) (0.99) (1.10) (0.96) (0.87) (0.96) (1.24) (0.99) (1.23)
Per capita deficit 0.2870*** 0.0710%** 0.35810%*** 0.2805*** 0.3696 0.6502** 0.2596*** 0.0657**  0.3253*** 0.2779**  0.2970 0.5750**
(4.36) (2.69) (4.24) (4.21) (1.60) (2.53) (3.91) (2.32) (3.83) (3.84) (1.53) (2.47)
Per capita debt 0.0714%** 0.0179* 0.0893*** 0.0581** -0.0471 0.0109 0.0659** 0.0168* 0.0827* 0.0625** 0.0224 0.0850
(2.79) (2.03) (2.72) (2.15) (-0.56) (0.11) (2.58) (1.84) (2.53) (2.40) (0.28) (0.93)
Leftist incumbent -28.7626* -7.1584 -35.9211* -25.1934 -40.4043 -65.5977 -24.0972 -6.1492 -30.2465 -28.7248* -63.378 -92.1033
(-1.81) (-1.51) (-1.78) (-1.63) (-0.92) (-1.33) (-1.58) (-1.30)  (-1.56) (-1.72) (-1.21)  (-1.49)
Electoral distance 0.8451 0.2097 1.0549 0.6169 0.5920 1.2089 -0.0321 -0.0006  -0.0327 0.1280 0.2913 0.4192
(1.17) (1.07) (1.17) (0.77) (0.23) (0.40) (-0.02) (-0.00)  (-0.02) (0.10) (0.11) (0.13)
Political fragmentation -0.1314 -0.0246 -0.1561 7.1371 152.484 159.621 -130.705 -32.452 -163.158 -110.505 -238.006 -348.511
(-0.21) (-0.16) (-0.20) (0.49) (0.58) (0.58) (-0.89) (-0.79) (-0.89) (-0.65) (-0.90) (-1.09)

** %% and * indicate significance at the 1%, 5%d 10% levels, respectively.
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Table 8. Direct and indirect effects — Quality ié land combined (distance-50 km & quality of life)

8.a. Property tax — per receipt liability

Quality of life Combined
Spatial Lag Spatial Durbin Model Spatial Lag Salaburbin Model
Direct Indirect Total Direct Indirect Total Direc Indirect Total Direct Indirect  Total
Population 0.5970** 0.1214 0.7184 * 0.6396** -0.5887 0.0509 0.4623* 0.1080 0.5703* 0.3270 0.1429 0.4700
(2.05) (0.86) (1.90) (2.37) (-0.60) (0.04) (1.67) (1.40) (1.67) (1.09) (0.10) (0.30)
Share of population under 15 15.9402** 3.1489 19.0891*  15.7152**  16.5908 32.3060  17.8958**  4.2750* 22.1709** 18.8679**  0.2809 19.1488
years (2.45) (0.88) (2.24) (2.39) (0.65) (1.16) (2.68) (1.80) (2.58) (2.91) (0.02) (1.35)
Share of population over 65 years4.6622 -0.8622 -5.5245 -5.7837 21.3369* 15.5533  -0.7812 -0.0868 -0.8681 0.4521 -10.6893 -10.2371
(-1.15) (-0.65) (-1.12) (-1.45) (1.68) (1.10) (-0.18) (-0.08) (-0.16) (0.11) (-1.63) (-1.31)
Area -0.0370 -0.0073 -0.0443 -0.0464* -0.1182 -0.1647 -0.0321 -0.0074 -0.0395 -0.0152 0.0481 0.0328
(-1.46) (-0.78) (-1.41) (-1.92) (-0.96) (-1.24) (-1.27) (-1.11) (-1.26) (-0.57) (0.49) (0.29)
Unemployment rate 9.1905** 1.8231 11.0137* 6.8952 19.4702 26.3653 10.5163* 2.4553* 12.9716* 11.5028** -6.8367 4.6660
(2.02) (0.85) (1.88) (1.60) (0.97) (1.26) (2.36) (1.79) (2.34) (2.60) (-0.94) (0.49)
Per capita grants received -0.1527 -0.0326 -0.1853 -0.1422 -0.1401 -0.2823 -0.1607 -0.0383 -0.1991 -0.1995* 0.3301 0.1306
(-1.37) (-0.74) (-1.30) (-1.26) (-0.43) (-0.76) (-1.49) (-1.27) (-1.48) (-1.79) (0.97) (0.33)
Per capita investment 0.1763* 0.0361 0.2124** 0.1801* 0.6100* 0.7901* 0.1703* 0.0402 0.2106* 0.2117* 0.0887 0.3005
(1.75) (0.83) (1.66) (1.88) (1.68) (2.06) (1.73) (1.42) (1.71) (2.24) (0.38) (1.18)
Per capita deficit 0.2561*** 0.0517 0.3078*** 0.2305*** 0.0215 0.2520 0.2256*** 0.0526** 0.2782*** 0.2478*** 0.0712 0.3190
(3.18) (0.96) (2.75) (3.01) (0.08) (0.93) (2.96) (2.01) (2.90) (3.20) (0.38) (1.46)
Per capita debt 0.0286 0.0057 0.0343 0.0413 0.0388 0.0800 0.0340 0.0080 0.04211 0.042076 -0.0339  0.0081
(0.96) (0.60) (0.94) (1.33) (0.36) (0.65) (1.14) (1.01) (1.14) (1.45) (-0.44) (0.09)
Leftist incumbent -0.7306 -0.1669 -0.8975 -3.0049 6.0725* 3.0677 -1.9871 -0.5058 -2.4930 -8.1182 -42.9539 -51.0722
(-0.03) (-0.03) (-0.04) (-0.16) (0.09) (0.04) (-0.11) (-0.11) (-0.11) (-0.44) (-0.85) (-0.85)
Electoral distance -2.0814 -0.4062 -2.4876 -2.2714 -8.7858* -11.0573  -1.7777 -0.4058 -2.1835 -0.7140 3.6708 2.9567
(-1.48) (-0.75) (-1.42) (-1.56) (-1.88) (-2.10) (-1.30) (-1.18) (-1.30) (-0.48) (1.49) (0.96)
Political fragmentation -4.3615** -0.8455 -5.2071** -4.8736%*  -6.1627 -11.036**  -368.424**  -85.110*  -453.535** -218.099 -358.060 -576.160*
(-2.48) (-0.92) (-2.30) (-2.62) (-0.97) (-1.53) (-2.07) (-1.70) -2.07 (-1.16) (-1.34) (-1.83)

** ** and * indicate significance at the 1%, 5%nd 10% levels, respectively.
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8.b. Property tax — per capita liability

Quality of life Combined
Spatial Lag Spatial Durbin Model Spatial Lag Sgdiiarbin Model
Direct Indirect Total Direct Indirect Total Direct Indirect Total Direct Indirect Total
Population -0.1129 -0.0862 -0.1991 -0.0966 -0.2820 -0.3786 -0.1209 -0.0319 -0.1529 -0.1426 -0.3937 -0.5363
(-0.47) (-0.44) (-0.46) (-0.42) (-0.23) (0.28) (-0.50) (-0.46) (-0.50) (-0.51) (-0.27) (-0.33)
Share of population under 15 years 8.7362 6.4786 15.2149 12.2805**  39.4316 51.7121 10.3268* 2.7279 13.0548* 8.1940 0.3467 8.5407
(1.65) (1.15) (1.50) (2.23) (1.31) (1.56) (1.82) (1.48) (1.80) (1.42) (0.03) (0.61)
Share of population over 65 years -0.9015 -0.6073 -1.5089 0.8295 39.4400*  40.2695**  3.2573 0.9036 4.1610 1.5016 -4.3153 -2.8136
(-0.28) (-0.23) (-0.26) (0.24) (2.50) (2.31) (0.92) (0.85) (0.92) (0.41) (-0.69) (-0.36)
Area -0.0337 -0.0250 -0.0587 -0.0514* -0.1772 -0.2286 -0.0303 -0.0078 -0.0382 -0.0309 -0.0042 -0.0351
(-1.59) (-1.16) (-1.46) (-2.40) (-1.20) (-1.44) (-1.42) (-1.22) (-1.42) (-1.22) (-0.04) (-0.29)
Unemployment rate 7.3423* 5.5138 12.8562* 3.9000 -15.3964 -11.4964 7.7623* 1.9875* 9.7499** 9.6918** 2.5374 12.2293
(1.88) (1.26) (1.67) (1.04) (-0.66) (-0.45) (2.04) (1.66) (2.04) (2.40) (0.34) (1.29)
Per capita grants received -0.1945**-0.1453 -0.3399* -0.1311 -0.0479 -0.1790 -0.1904* -0.0495 -0.2399** -0.2020** 0.1359 -0.0660
(-2.08) (-1.30) (-1.81) (-1.36) (-0.12) (-0.39) (-2.07) (-1.63) (-2.05) (-2.03) (0.41) (-0.17)
Per capita investment 0.0740 0.0563 0.1304 0.0927 0.8631* 0.9558* 0.0761 0.0199 0.0960 0.1057 0.2654 0.3712
(0.92) (0.77) (0.89) (1.25) (2.11) (2.19) (0.97) (0.89) 0.97) (1.29) (1.12) (1.36)
Per capita deficit 0.3121** 0.2313* 0.5433*** 0.2550*** -0.2212 0.0338 0.2604*** 0.0675** 0.3279** 0.2838*** 0.3246*  0.6084***
(4.74) (1.81) (3.25) (4.22) (-0.75) (0.10) (3.87) (2.36) (3.82) (4.00) (1.71) (2.71)
Per capita debt 0.0751*** 0.0556 0.1308** 0.0809*** 0.0680 0.1489 0.0662*** 0.0173* 0.0835* 0.0621** 0.0202 0.0824
(2.87) (1.64) (2.44) (2.92) (0.50) (0.95) (2.64) (1.86) (2.58) (2.33) (0.24) (0.85)
Leftist incumbent 26.7952* -20.0328 -46.8281 -27.7336* -15.4679 -43.2015 -24.6190 -6.4448 -31.0638 -28.7019* -67.2764 -95.9783
(-1.70) (-1.15) (-1.51) (-1.91) (-0.22) (-0.55) (-1.55) (-1.31) (-1.54) (-1.75) (-1.32) (-1.59)
Electoral distance -0.0750 -0.0439 -0.1189 -0.3268 -3.8930 -4.2198 0.0636 0.0250 0.0886 0.1748 -0.0785 0.0963
(-0.06) (-0.04) (-0.06) (-0.27) (-0.72) (-0.69) (0.05) (0.07) (0.05) (0.14) (-0.03) (0.03)
Political fragmentation -1.6550 -1.2011 -2.8561 -1.8617 1.1204 -0.7412 -1.2879 -0.3304 -1.6184 -1.0898 -2.6910 -3.7809
(-1.13) (-0.87) (-1.06) (-1.22) (0.15) (-0.08) (-0.85) (-0.77) (-0.84) (-0.69) (-1.03) (-1.21)

** %% and * indicate significance at the 1%, 5%d 10% levels, respectively.
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Table 9
Two-regime estimations: ideology

Property tax - Property tax - Motor vehicle
Per receipt liability Per capita liability tax
Protal 0.1529 0.4240*** -0.0290
overall sample (2.17) (3.67) (-0.19)
Pleft -0.0001 0.368*** 0.010
left-wing party (-0.001) (2.04) (0.0415)
Pno-left 0.355* 0.485*** -0.075
non-left party (1.842) (2.704) (-0.323)
difference 0.3557 0.1170 -0.0862
(t-value) (1.19) (0.4226) (-0.2282)

Source: own elaboration
*** and *, significant at 1% and 10% respective§patial lag model

Table 10

Two-regime estimations: majorities

Property tax - Property tax - Motor vehicle
Per receipt liability Per capita liability tax

Protal 0.1529 0.4240*** -0.0290

overall sample (2.17) (3.67) (-0.19)

Psm 0.1622 0.5480*** -0.1830

strong majority (-0.966) (3.876) (-0.945)

Pnsm 0.1822 0.1960*** 0.1840

non strong (0.762) (0.890) (0.627)
majority

0.0200 -0.3530 0.3678

difference (0.064) (-1.268) (0.970)
(t-value)

Source: own elaboration
*** gignificant at 1%. Spatial lag model
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