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Abstract

In this paper we study the response of vote shares to ecorfbroioations and conflict.
Spain seems to be the ideal niche for a case study like thi® sirhas experienced both
phenomena during the last decades. Recent Spanish deimdisabry has witnessed four
complete economic cycles, with deep recessions and preadumooms. During this period,
there has been a nationalistic conflict with terrorist mestdition. We use Spanish provincial
data from the ten congressional elections since the endawicbis dictatorship. Vote shares
at provincial level are modeled as fractional responsesx@mployment, inflation, terrorism
assassinations, turnout and other factors. The statigtiodel used, a fractional probit, spec-
ifies conditional means of district and election unobsergfidcts as linear functions of the
covariates. Estimates of National Partial Effects (NPE), the effect on national vote shares
of changes in unemployment, inflation and terrorism aressizdlly significant and quantita-
tively important. In addition, vote shares respond to pgrétion rates and these also depend
on economic factors and terrorism, thus creating an enddiygporoblem. The expected mar-
gin of victory is then used as instrument for turnout.

KEYwWORDS: vote shares, turnout, fractional probit, partial effeatsgmployment, terrorism.
JEL copes: C23, P16
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1 Introduction

The empirical evidence available indicates that electoutomes are related to economic condi-
tions. More specifically, economic downturns punish incentb as they are held responsible for
economic adversity. For example, Fair (2009) finds that egoa conditions affect U.S. presi-
dential and House elections, Lewis-Beck (1986) reportdenae in favor of this relationship for
Western European Countries and Pacek (1994) for East CEntigpean countries.

Economic issues and electoral outcomes have been extgrenadyzed in the political busi-
ness cycle models. Nordhaus (1975) and Lindbeck (1976nasswters dislike inflation and
unemployment and they vote in favor of the incumbent (ogpw¥i party if the economy expe-
riences low (high) inflation and unemployment. Thereforeoading to this hypothesis, the vote
share of the incumbent party should be decreasing in paatiorfland unemployment. Partisan
models, e.g. Hibbs (1977), assume that members of left-partes are more concerned with
unemployment and less concerned with inflation, whereasheesof right-wing parties have op-
posite preferences. \oters have different preferencesvatelfor the right or left wing parties
accordingly. Under these assumptions, we should observeagase in the right-wing vote share
after a period of high inflation and an increase in the leftgwote share after a period of high
unemployment. For the U.S. presidential elections, FoxRimdips (2003) findings appear to be
in line with the partisan models.

Terrorism has also been considered as another vote deterimimerrebi and Klor (2006,
2008a) provide empirical evidence suggesting that tesmoaffects electoral outcomes in Israel.
They find that high terrorist activity in Israel increaseghtiwing support in subsequent elections.
The mechanism by which terrorism affects vote shares coeldketched as follows. If voters
dislike terrorism and they vote in favor of the incumbenttpan case of an increase in terrorism
activity, we should observe a rise in the incumbent partgi®\share after a period of high terror-
ism activity. On the other hand, if voters dislike terrorismd identify a party as more likely to
implement strong anti-terrorism policies, we should obsem increase in that party’s vote share
after a period of high terrorism activity, despite whethettparty was the incumbent or not.

In this paper we study the response of vote shares to ecoffloctications and terrorist conflict.
Spain seems to be the ideal niche for a study like this sinbhadtexperienced both phenomena
intensively during the last decades. Recent Spanish detiohistory has withessed four complete
economic cycles, with deep recessions and pronounced bdaamisg this period, there has been
a nationalistic conflict with terrorist manifestation. T an idea of how important economic
conditions and terrorist activity are for Spaniards we matysurvey data from the Spani€kentro
de Investigaciones Sociol6gicéB!S) ! Figure 1 shows the perception of the Spanish people about

1See Shambaugh and Josiger (2005) for the effect of terranispublic opinion in the U.S.
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what are the most important problems in Spain during thedasade. Individuals surveyed are
asked to select within a list which are the three most immbgpaoblems in Spain. Each colored
line in Figure 1 shows the percentage of people who selectgka problem as one of the three
most important. The main feature of these data is that unym@nt and terrorism have been the
two most important issues in most surveys. Figure 1 alseaids that the importance of terrorism
appears to be decreasing, in parallel with the number adristrassassinations during this period.

In the case of Spain, the importance of terrorism in shapewpfe’s political preferences has
been the core of a hot debate. The March 11th terroristskatiadviadrid took place three days
before general elections. Before the attacks, from Jan2éity to February 15th, CIS surveyed
24,109 people of which 42.2 per cent manifested they woutd far Partido Popular while 35.5
per cent would vote for Partido Socialista. Not surprisggiany analysts argued that the terrorist
attacks favored Partido Socialista in winning the eledjang. van Biezen (2005) and Rose and
Murphy (2007). Garcia-Montalvo (2006) provided empirieaidence on the causal link between
the attacks and the election’s outcome. He pointed out thahiSh non residents voted before
the attacks took place and therefore could be used as a tgniugp. This coincidence allowed
him to analyze a natural experiment by comparing vote staressident and non resident voters.
Garcia-Montalvo results suggest that there is a causalteffehe March 11th terrorists attacks in
Madrid and the outcome of the election. Evidence in the saneettbn was also provided by Bali
(2007) who used survey data to establish the link betweeattheks and the elections outcome.

Al-Qaeda March 11th attacks were the bloodiest terrorisicktin Spanish History, with 195
people murdered. However Al-Qaeda had never before coeundh assassination in Spanish
soil. In addition to those assassinations, more than 800ristr assassinations were perpetrated in
Spain during the democratic period, most of which corredgorEuskadi Ta Askatasun&TA).
Inference with a single case, like the Al-Qaeda attack, abl@matic because, as pointed out by
Michavila (2005), the attacks might have had no effect bytbelves if the unexpected vote for the
Partido Socialista was due to the dual news manipulatiootingsis. According to this hypothesis,
the government manipulated and hid from voters the eviddraté\l-Qaeda was behind the attacks
while promoting that ETA was responsible. Therefore, ineord avoid this single case problems
we use the temporal and spatial variation in all the otheotest assassinations to establish a causal
link between terrorism and vote shares.

In addition to economic conditions and terrorism, vote ehalso depend on other factors.
One of these factors is turnout (see Pacek and Radcliff,, 2@08der Eijk and Egmond, 2007). A
high turnout rate might not affect all parties equally. Bar voters should most likely vote for the
same party election after election while swing voters cablange their vote from one election to
another. If the fraction of partisan voters is not equal agnparties, then changes in turnout rate
should benefit some parties and hurt others. When turnoawisgarties with a high fraction of
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partisan voters would not be hurt as much as parties with drketion of partisan voters.

A particularly important theme in the analysis of electadata is the dynamics of turnout,
that is, the way patrticipation changes from one electiomttizer. On the one hand, vote shares
respond to participation rates as argued above. On the loéimet, turnout itself may also depend
on economic factors and terrorism. For instance, Blais@286€yues that a rise in terrorism activity
might increase turnout by inducing voters to feel more aaitp fulfill their civil duties. Turnout
also responds to economic downturns as documented by AgmitbPacek (2000) who argue that
macroeconomic downturns may increase voter participatgmore lower status voters express
their grievances at the polls. Turnout’s response to ecandextors and terrorism creates an
endogeneity problem. The strategy used for identificatoimspired by the model of Feddersen
and Sandroni (2006), which predicts that turnout should d@ehsing in the margin of victory,
and the experimental evidence of Klor and Winter (2008),cltsuggests that turnout is high
when electoral outcomes are expected to be close. Usingxiected margin of victory as an
instrument, we are able to circumvent the problem of endeigenf turnout.

In this paper we use a fractional probit model to estimate gbiares equations using a panel
of the fifty Spanish provinces (constituencies) during #redeneral elections held after Franco’s
dictatorship. The fractional probit model takes into acttdtie bounded nature of vote shares and
specifies the conditional mean of vote shares as a nonlineatibn of unemployment, inflation,
terrorism, turnout and unobserved provincial and eleatitects. Instead of taking the unobserved
effects as fixed, we follow Mundlak (1976) in specifying cdimhal means of district and election
unobserved effects as linear functions of covariates. Bhieated model is used to compute the
partial effects of changes in the explanatory variablesaia shares at the provincial level. Unlike
the linear model that constrains partial effects acrossipces to be equal, the fractional probit
model allows for province and election specific partial effe These partial effects are aggregated
at the national level to obtain the National Partial Eff§®E), that is the effect on national vote
shares of changes in covariates.

A by side contribution of this paper is methodological. Te tiest of my knowledge, this is
the first paper that considers vote shares as fractionadmesg. The most frequently used method
assumes vote shares are a linear function of covariates. aBsumption misspecifies the condi-
tional mean simply because predicted vote shares couldusyde the unit interval. Because vote
shares are bounded, their conditional mean must be a nanfmection of covariates. However,
modeling vote shares as a linear function of covariatesddoella reasonable approximation if vote
shares cluster together. For instance, in a biparty deropcvath vote shares close to 0.5, the
conditional mean of vote shares could be approximatehatihé\s a vote share approaches either

2Fair (2009) notices that U.S. national vote shares ranga 0@®5 to 0.65 and therefore their conditional mean
should be approximately linear.



zero or unity its response to a change in covariates is likehe different from the response when
vote shares are nears) where the linear relationship is more likely to hold. Whilee number of
parties is greater than two, and therefore vote shares raeziuster together near 0.5, the linear
approximation could be worse. In addition, when using pala¢h at the district level, even in
a biparty system, vote shares for a party could vary a lot foom district to another, and more
so with more than two parties. Arguably, this argument cdddmportant in our application to
Spanish provinces (constituencies) where, in additioméoniational parties, regional parties run
for general elections and obtain significant vote sharebauhalf the constituencies.

Another approach used in the literature to estimate voteesdguations assumes the conditional
mean of the log odds ratio is linear in the covariates. Thacedure does not misspecify the
conditional mean but introduces a problem in the estimatibpartial effects. Computing the
partial effect of a covariate on the conditional mean of \8ftares requires numerical integration.
Although computationally demanding this procedure isifdasbut as far as | know no one has
taken this route.

For comparison purposes, we present results of the fradtimmobit and the linear model.
This comparison allows us to assess the gain obtained frorapeptreatment of vote shares as
fractional responses.

The rest of the paper is organized as follows. Section 2 getheifractional response model
under the assumption that all covariates, including tutnare strictly exogenous. Section 3 ex-
tends the analysis to the more realistic case when turnardsgenous. Section 4 describes de
data used and reports the empirical findings. Section 5 adesl

2 A fractional Probit model for vote shares

Lett =1,....,T index electionsj =1, ....... ,J electoral districts and= 1, ....,1 political parties.
Letsj: be the vote share of pariyn district j in electiont. For most of the analysis the party index
i will not be necessary, so we drop it. Vote shares, as othgoptions, are classified as fractional
response variables. Statistically speaking, fractioegaponse variables are very common. This
is the case of market shares, exam pass rates, regulatigolianoe rates, etc. Vote shares are
bounded, (< sjy < 1, and therefore cannot be modeled as a linear function ofdiariates. To
see why this cannot be the case, assume that the conditi@aeal of vote shares is linear in the
covariates, that is,

E(sjt | Xjt) = OXjt 1)

whereXjt is K x 1 vector of strictly exogenous covariates &k a row vector of parameters. Ei-
ther we restrict the range of the linear indeXj; or the conditional mean can lay outside the unit
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interval. Most of the empirical evidence on vote sharesrdateants, however, use this misspeci-
fied conditional mean. Some of the empirical evidence abviElassumes the log-odds conditional
mean is linear in the covariates

This specification implies that vote shares conditionalmisa

e@th-i-th
E(Sjt ‘ th,th) = (3)

whereuj = In (ﬁ"sﬁ) -E (In (1ijt5jt) | th). Therefore, recovering the conditional mean of vote

shares requires computing the following integral
eG)th+Z

E(sit [ Xi) = | 1 eoxire

f(2)dz (4)
wheref (.) is the probability density function ef This integral can be computed numerically using
an estimate of the density function. In practice, reseaschening log odds ratio regressions do
not compute the previous integral. To the best of my knowded® one has ever estimated this
conditional mean numerically.

In this paper we assume that vote shares conditional meanadslmear function of an index
of covariates
E(sjt | Xjt) = F (OXjt), ()

whereF(.) : R —[0,1] is a continuous and increasing function of a linear indexovgciates. Two
statistical procedures have been developed to analyzgygaof data: the fractional logit and pro-
bit models. Papke and Wooldridge (1996) used the fractimggl model to analyze pension plans
participation rates. Other applications of this procedatude Hausman and Leonard (1997),
Liu, Liu, Hammitt and Chou (1999) and Warner (2003). Papke \&oldridge (2008) argue that
for the case of a panel data, as in our application, the @maatiprobit is better suited, and this is
the procedure used in this paper. More specifically, we asghat the conditional mean of vote
shares are linked to an index of observables and nonobdes\ab

E(sit | aj, b, pit, Xjt) = ® (aj + by + apje + OXjt) , (6)

where®(.) is the standard normal cumulative distribution functianandby are district and elec-
tion specific unobserved effectp; is the turnout rate in districi and electiort, Xjt is K x 1
vector of strictly exogenous covariates,s a scalar parameter and tBeis a row vector of pa-
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rameters. These strictly exogenous covariates includeaeesgnomic indicators (unemployment
and inflation) a measure of conflict (terrorism assassinajiademographic variables (population
density), political considerations (turnout) and othemntcols (dummy variables for landlock and

vernacular language). Some of these covariates, the uogmepht and turnout rates, are fractions.
In those cases, the corresponding elemen{;afsayxit, will enter the conditional mean trans-

formed so thakyj; = CD—l(hkjt) wherehyj; is the original fraction. This transformation is such that
the covariates range is the real lihe.

District and election specific unobserved effects are nemtiela Mundlak (1978). Thus, we
assume that the conditional mean of unobservable dispettific effectsa;, is linear in the mean
value of the covariates

aj = X + Uyj (7

wherer is a vector of parameterX; = (1/T) 3{_; Xjt anduaj = aj — E(aj | Xj1, ..., Xj7). This
assumption amounts to saying that unobserved districifgpetfects are correlated with observ-
able covariates. The time average of covariates can begreted as a measure of how important
unemployment, inflation and terrorism have been for a spgmiivince during the sample period.
In other words a high time average of, say unemployment, favipce j indicates a high degree
of persistence of unemployment in that province. Therefeqeiation (7) captures the influence
of persistence in unemployment on the provincial unobgksefeect. If unemployment favors a
given party, and a province has experienced high levels efmphoyment, that party vote share
will exhibit a high value of the provincial unobserved effec

In sharp contrast to most panel data analysis, where typiocabbserved time effects are
treated as fixed, we allow unobserved election specific wsffiecbe a function of the covariates,
that is

by = AX; + Ut

whereA\ is a vector of parameterX; = zleg it Xjt is a weighted average of the vector of covari-
ates anduy = by — E(b | Xj1,...,XjT). These weighted averages are national wide values of the
covariates. The analysis of vote shares suggests thahahtiade shocks and trends may affect
provincial level outcomes. For instance, if the unemplogtmate is very high at the national level,
this may lower incumbent’s vote shares in provinces wheemployment is not particularly high.
Similarly, a high level of terrorism at the national level ynaffect vote shares at the provincial
level, even in provinces where terrorism has no particuleidience. Notice that the national level
of, say, unemployment is not the average of provincial lewedmployment rates but a weighted
average of provincial unemployment rates. For other véglsuch as the number of terrorism

3For example, suppose we want to explgiasing a single covariate and both variables are fractions, then the
relationship we postulate is of the for@(y) = a-+ bG(m) + u with u ~ N(0,02) andG(.) = ®~1(.). Therefore,

y=®(a+bG(x) +u) andE(y | G(x)) = ®(ay + byG(x)) wherea, = a/+/1+ 02 andb, = b/+/1+ 0.
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assassinations, the national value is the sum of the priaviingures. In the latter case, all weights
would be equal to one.
We can write vote shares conditional mean as

E(sjt | Pjt, Xit,Uaj, Upt) = P (FY,- +AX; +0pjt +OXjt +Uaj + Ubt) (8)

Further assuming thak,; «~ N(0, 02) andup; «~ N(0, og) and making use of the mixing properties
of the normal distribution we can write

E(sit | pjt, Xjt) = @ (FuXj + AuXt + aupjt + OuXjt ) , %)

where subscript indicates that coefficients are rescaled by a factqy1+ 0%+ 0.

According to Mundlak’s hypothesis vote shares conditianakn is a function of the time
average of covariates(j, and the average across individual§, The time average is a dis-
trict specific effect that, depending on its magnitude, cdlct a substantial persistence in vote
share€! The average across provinces is an election specific effdittdting how national aggre-
gate unemployment, inflation and terrorism affect vote ahat the provincial level. Gélineau and
Bélanger (2005) find that incumbent provincial vote sharesa#ected by national unemployment
in Canada.

3 Endogenous turnout

It can be argued that the turnout rate is not a strictly exogertovariate. There are at least two
reasons why this might be case. First, Aguilar and PacekQ20@vide evidence indicating that
macroeconomic downturns may increase voter participatgmore lower status voters express
their grievances at the polls. Second, Blais (2000) suggleat a rise in terrorism activity increases
turnout by creating a sense of civil duty on voters.

In addition to macroeconomic factors and terrorism, it Hae been claimed that turnout also
depends on other variables that do not affect vote sharasingtance, the models of Feddersen
and Sandroni (2006) and Li and Majumdar (forthcoming) ardalboratory evidence of Klor and
Winter (2008) suggest that turnout should be decreasirngeiexpected margin of victory. That is,
close electoral races are followed by high turnout. In addito the expected margin of victory,
other turnout determinants include some calendar effdotgarticular, Mattila (2003) reported
evidence indicating that the following indicators werersfigant determinants of turnout in other
electoral races: dummy variables indicating (i) whether ¢kection took place on a weekend or

“Dolado, Gonzalo y Mayoral (2002) find that opinion polls ire8pexhibit a high degree of persistence.
SDegan and Merlo (2007) argue that civil duty is a determimémdrnout.
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not, (i) whether the election was the first general electind (iii) whether there were concurrent
elections.

Notice that the source of endogeneity here is different ftbat considered by Papke and
Wooldridge (2008). They consider a regressor that is catedl| with time varying unobserved
effects. In our case, the endogenous regressor, turn@otrelated with other observed covariates.

Assume the turnout conditional mean depends on the vectmafriates<j: (unemployment,
inflation, terrorist assassinations) and also on otherreates included in @ x 1 vectorZj; (ex-
pected margin of victory and other calendar effects). StacK;; andZj; into a(K+H) x 1 vector
Wit we write

E<pjt ‘CJ,d[,VV]t):C]—th—i—rlpVVJt, (10)

wherecj andd; are provincial and election specific unobserved effectsignis vector of param-
eters. As before, the conditional mean of provincial andteda unobserved effects are assumed
to be functions of the covariates

Cj = CoWj + Uej,

ok = DpWi + Ugj,

whereugj = ¢j — E(¢j | Wj1,...,WjT) andugj = dj — E(d;j | Wj1,...,WjT). Therefore, we can write
turnout as

wherevj; is the unexpected turnout.
Under these assumptions the conditional mean of vote slsares

E(Sjt | V\/jt,Vjt> = CD(CVV_J + DV_Vt + erVjt + auVjt) (11)

which is areduced form equation for vote shares wRete(I" , 4+ o Cy, 0yC;), D = (Ay+ayDx, ayD;),
M = (Oy+aylly, ayly), Cp = (Cx,C;), Dp = (Dx, Dz) andl, = (My, My). This reduced equation
has two interesting features. First, the coefficientvanis in fact an structural parameter: vote
shares sensitivity to turnout in equation (9). Second, ét@ionship between the reduced form
parameters and the structural ones could be used to geaéssimf the structural parameters via
classical minimum distance estimators.

Equation (11) can be estimated by the Pooled FractionalitRiBP) estimator (or Bernoulli
guasi-MLE), see Papke and Wooldridge (2008). An asymgthyiequivalent estimator is easy to
obtain using the generalized estimating equatiogee command in STATA.

The estimation procedure has two steps: (i) first estimatieom a pooled regression @fit on
OnWj,Wt andWi, (ii) second, estimat€, D, 1 anday from a Pooled Fractional Probit sf; on

9



Wj, Wi, Wit andvj;. Because we are using a two-step estimation procedurelastherrors must
be corrected for the first stage estimation. In our appbeatve use bootstrapped standard errors.

Parameter estimates together with their standard errarisecased to draw inference on causal-
ity from covariates to vote shares. However, quantitatsseasment of the effect of covariates on
vote shares requires additional calculations. The pagtiatt of a change in thieth (continuous)
covariate on the expected vote shares is

OE(sjt | Wit, Vjt)
aWkJ't

= @(CW| + DW; + MWt + ayVjt ) Tk (12)

wherew: is one of the elements ¥, @(.) is the standard normal density function amds the
k-th element off1. Notice that for those covariates that are fractions, thégdaeffect should be
multiplied by dq;;)(z) 6 Thus coefficients indicate the direction of the partial efebut not their
magnitude. The Fractional Probit model allows for proviaoel election specific partial effects,

that is, the effect of a given covariate on vote shares dependvhich province and election is

considered. This heterogeneity of partial effects is armathge of the Fractional Probit model over
the standard linear model, which predicts the same paiffedteacross provinces and elections.
Since patrtial effects have a geographical considerattas,therefore feasible to display partial
effects in a map.

Oftentimes, thel x T partial effects like (12) are averaged out to obtain the ayempartial
effect (APE). In our analysis of vote shares we are intedeisi¢he partial effect of covariates on
national vote shares. Vote shares at the national level areighted sum of the provincial vote
sharess = Z‘j]:lljtSjt, whereljy = Vjt/\t is the share of valid votes in provingeat electiont.
Weighted average partial effects evaluated at the obsemaleds of covariates can be obtained by
computing derivatives in

J
E(St |VVjt,Vjt) = Z |th)<CWJ —i—DWH—I'IVVJt —|—(XuVjt),
j=1

with respect to the elements¥f;, W, Wj; or vj;. For instance

0E(s | W, %) & _ _
_— L = it o CW; + DW; + MWt + ayVi .
aijt jZl jt (0 j+ t+ it + uVjt)Trk

We will refer to this quantity as the National Partial Eff¢stPE).

-1 -1 -1
SFor numerical calculations we use®®-@ — 229" ; ¢ (01), where "2 _

e 127 43697 34807° 10
\/21'[(1"‘ 18+ GG+ 2+ Gatia? + 16588807 ) :
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Multiplying the Fractional Probit estimates by the scaletda

1 J T

we can compare them with the linear model estimates.

Goodness of fit comparison of the linear and fractional graimdels is problematic. The
linear modelR? measure is not available for the the fractional probit moder goodness of fit
comparison across models we use the modified chi-squaresijlnﬂaegf:1 Sig W wheresit
andsj: are observed and predicted vote shares. Notice that thiéidrad chi-squared goodness
of fit measure uses the model predicted values in the dentonjtut then negative vote shares
predictions generated by the linear model would contributeducing the value of the chi-squared
measure. To avoid this inconvenience, we use the obsertedkiares which are always positive

in the denominator.

4 The data and empirical results

Table 1 summarizes national vote shares and turnout in th&panish general elections after
Franco’s dictatorship. The third general election in 1982t an abrupt fall in the vote share of
the ruling party Unién de Centro Democrético (UCD) and wirmfehe first two general elections.
In subsequent elections, UCD vote share fell to less tharpeneent vote shares after the 1996
election. This irregular party behavior induced us to edelit from the analysis hereinafter. Thus,
we focus the analysis in the three national parties, PaSidcalista Obrero Espafiol (PSOE),
Partido Popular (PP) and Izquierda Unida (fUJhe fall in UCD vote share was accompanied by
a rise in PSOE and PP vote shares. Table 1 also indicatesithatut rate ranges from a low 68
per cent in 1979 to a maximum of 80 per cent in 1993. Table 2 shawgcriptive statistics on
vote shares and the explanatory variables at the natiodabvincial levels. Partido Socialista
exhibits the highest average vote share at both nationapeamdncial levels. Partido Popular
scores the second at national and provincial levels andoighthe highest variability of vote
shares. Notice that the expected margin of victory fromsoislionly available in 373 cases, none
of which correspond to the first two elections. Thereforé tte analysis is restricted to 373
observations corresponding to the last eight elections.

Tables 3 reports the turnout equation estimates. Accortditigese estimates, domestic terror-
ism affects turnout positively and significantly at the praval and national levels. Unemploy-
ment, however, has a positive effect on turnout at the paiainevel and a negative and larger

"Up to the 1989 elections, U vote shares are those of thed@aBbmunista.
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effect at the national level. When the provincial and naldigures affect turnout in different di-
rections, the reading of the estimates should be as follblaional unemployment lowers turnout
in all provinces, but not that much in provinces where unayplent is particularly high. In-

flation does not appear to affect turnout in a significant wajie expected margin of victory
affects turnout negatively, that is, the closer the exmkat@rgin of victory, the higher turnout.
The province specific unemployment time mean affects turnegatively meaning that turnout is
higher in provinces with lower level of unemployment.

Table 4 reports the Pooled Fractional Probit estimates afeh@1) for PSOE, PP and IU.
Columns (1), (4) and (7) report parameter estimates andro@u2), (5) and (8) t-stats. Un-
employment at the provincial level does not have a signifiediect on any party, but national
unemployment lowers PSOE vote share and increases IU’sineral inflation has a positive ef-
fect on PSOE vote share and a negative one on PP vote shaitendlatflation lowers IU vote
share. Domestic terrorism affects PSOE vote share negyativéhe provincial level. National
aggregate figures of domestic terrorism lower PP’s voteeshiad increase 1U’'s. When terrorism
has an international origin, it affects positively PSOE aegatively PP and IU. When the ex-
pected margin of victory at the national level is large, alitges vote shares decrease, but less so in
provinces with large expected margin of victory. The chisgd goodness of fit statistics indicate
that the fractional probit model fits better the PSOE and It¢wahares data than the PP ones.

Table 5 reports the linear model estimates. With only a feeeptons, coefficient estimates
have the same sing than the fractional probit estimates.riddbcomparison of the linear model
estimates and the fractional probit marginal effects (ewis (3), (6) and (9) in Table 4) indicates
that their order of magnitude is similar. There seems to baa®in either direction as 22 of the 42
cases where a comparison in feasible the linear model dstisiarger than the fractional probit
estimate. However, differences in parameter estimatesaanetimes relatively sizable. Statistical
significance of parameters would be almost the same withribar or the fractional probit model
except for IU. Comparing the chi-squared goodness of fitssitzd in Tables 3 and 4, the fractional
probit model fits better vote shares data for all three parfide fractional probit outperforms the
linear model in terms of goodness of fit, particularly in tlse of IU.

Tables 6 and 7 report the fractional probit and linear modeh®tes this time including in-
teractions with an incumbency dummy variable. These moalédsy for a differential effect of
covariates when the party under consideration is the inemtndr not. Since IU has never been the
incumbent party, the analysis is restricted to PSOE and &Rp@ring the goodness of fit measures
of this models and those of Table 4, the fit is now better. &dgons with party specific incum-
bency dummy appear to be significant for PSOE, both at theiqmial and national levels, and
only at the national level for PP. Comparing the fractioralit estimates with the linear model
estimates of Table 7, we can see that the results are siMilaite the fractional probit model fits

12



better PP vote shares data, the linear model outperformsabgonal probit model in terms of
goodness of fit for PSOE.

The quantitative effect of covariates on vote shares dependhe scale of measurement of
covariates. In order to compare the quantitative effectate ghares of changes in different co-
variates we rely on standardized parameter estimates. Wiglnyarameter estimates by the
standard deviation of the corresponding covariate andrréjpe results in Table 8. Standardized
coefficient estimates for PSOE indicate that the incidefi¢ercorism on a particular province has
an effect quantitatively smaller than inflation and lardgeart unemployment. National aggregate
terrorism figures have a larger impact (in absolute valuai tmational inflation but smaller than
national unemployment.

The fractional probit model generates heterogeneous qe@lipartial effects. This is illus-
trated in Figure 2 which plots provincial partial effectsnational terrorism on PSOE vote shares
in a map of Spanish provinces for the 2008 general electidterdatively, provincial partial ef-
fects can be aggregated into national partial effects amitigqol against the election year. Figure 3
shows the partial effect of national terrorism on the natlmote share for PSOE (the NPE) for all
elections after 1982. The NPE of national terrorism charfiges negative when PSOE was in the
opposition to positive when it was the incumbent.

5 Conclusions

This paper investigates the role of economic factors amdriem as vote share determinants using
Spanish general elections as the benchmark. This papeailedas the following results. First,
previous empirical evidence has found economic factorstamdrism significant vote share de-
terminants. However, this evidence has looked at eithemaodac factors or terrorism at a time.
We include them together and are able to compare theirvelatagnitude. We find that unem-
ployment, inflation and terrorism activity have a statiliig significant and quantitatively sizable
impact on vote shares. Second, allowing province and elesfpecific unobserved effects to de-
pend on covariates linearly, we are able to asses the effeational aggregates of macroeconomic
magnitudes and terrorism activity on vote shares. We fintdriadonal aggregates have a much
larger effect on provincial vote shares than the particul@dence of covariates at the provincial
level. Third, this is the first attempt to use the Fractionadt model for panel data vote share
data analysis. The model allows for district specific pagifects which are constrained to be
constant in the linear model. The fractional probit fits tlaadbetter than the linear model in 4
out of 5 models. A possible way of improving the fit could be s& @ non-parametric fractional
response model.
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Appendix

Data sources

Data on Spanish general elections at the municipal, pr@aliaad national levels were collected

from the Spanish Ministry of Interior web page http://wwieeciones.mir.es/MIR/jsp/resultados/index.htr
Data on the number of people murdered by terrorist acts chrmesAsociacion de Victimas

del Terrorismo (AVT). http://www.avt.org/victimasdeiterismo.php
Data on inflation and unemployment was downloaded fromtlristiNacional de Estadistica

(INE) web site http://www.ine.es
People’s opinion pools before elections are from CIS (@eaérinvestigaciones Socioldgicas).

Variable definition

Unemployment: fraction of the labor force unemployed measgat the month previous to the
election.

Inflation: inflation rate in percentage during the year befive election.

Domestict terrorism: number of assassinations by domestiorist organizations between elec-
tions.

International terrorism: number of assassinations byr@igonal terrorist organizations between
elections.

Population density: million of inhabitants per squaredkikter

Coastline: dummy variable that takes the value of one if tiogipce has coastline.

Vernacular language: dummy variable that takes the valumefif the province has a vernacular
language.

Turnout: fraction of valid votes over the census.

vote share: fraction of valid votes to a party over totaldalvtes.

Expected margin of victory: difference between the voteehaf the highest and second high
vote share intentions.
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Table 1: Vote shares and Turnout in Spanish General Electibthe National level
Days between

Date PSOE PP U UCD+CDS Turnout elections
June 15, 1977 0.29 0.08 0.09 0.34 0.79 -
March 1, 1979 0.30 0.06 0.11 0.35 0.68 616
October 28, 1982 0.48 0.26 0.04 0.10 0.76 1317
June 22, 1986 0.44 0.26 0.05 0.09 0.74 1314
October 29, 1989 0.40 0.26 0.09 0.08 0.69 1207
June 6, 1993 0.39 0.35 0.10 0.02 0.80 1297
March 3, 1996 0.38 0.39 0.11 0.00 0.76 987
March 13, 2000 0.34 0.45 0.05 0.00 0.70 1450
March 14, 2004 0.43 0.38 0.05 0.00 0.70 1441
March 9, 2008 0.44 0.40 0.04 - 0.77 1435

PSOE = Partido Socialista Obrero Espafiol, PP = Partido Bopul = Izquierda Unida,
UCD = Unién de Centro Democratico, CDS = Centro DemocratiSwoyial.
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Table 2: Summary statistics

Obs. Mean Std. dev. Min Max
Panel A: National level
\ote share PSOE 10 0.3890 0.0618 0.2915 0.4824
\ote share PP 10 0.2884 0.1312 0.0605 0.4452
Vote share 1U 10 0.0721 0.0287 0.0377 0.1077
Turnout 10 0.7389 0.0437 0.6809 0.7988
Unemployment 10 0.1431 0.0630 0.0472 0.2265
Inflation 10 0.0702 0.0445 0.0240 0.1530
Domestic terrorism 10 83.7 65.0 5 223
International terrorism 10 19.5 61.7 0 195
Expected margin of victory 10 0.0877 0.0698 0.0116 0.2181
Population Density 10 79.374 5.3802 74.790 91.466
Panel B: Provincial level
\ote share PSOE 500 0.3792 0.1002 0.1239 0.6376
\ote share PP 496 0.3140 0.1614 0.0299 0.6531
\ote share U 497 0.0578 0.0373 0.0069 0.1986
Turnout 500 0.7412 0.0672 0.4438 0.8761
Unemployment 500 0.1331 0.0790 0.0036 0.4139
Inflation 500 0.0688 0.0444 0.0120 0.2000
Domestic terrorism 500 2.0640 11.796 0 201
International terrorism 500 0.3900 8.7207 0 195
Expected margin of victory 373 0.1401 0.1084 0.0009 0.5390
Population Density 500 111.38 143.55 8.8237 781.80
Coastline 500 0.44 0.4969 0 1
Vernacular language 500 0.32 0.4669 0 1
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Table 3: Turnout equation

Estimate  t-stat

Constant -0.6735 -2.02
Provincial variables

Unemployment 0.2416 5.16
Inflation 0.0084 0.79
Domestic Terrorism 0.0015 3.78
International Terrorism 0.0002 0.87
Expected Margin of Victory -0.0109 -1.14
Population density 0.0001 0.92
Coastline -0.0127 -3.09
Vernacular language -0.0879 -1.39
National aggregates

Unemployment -0.5075 -8.79
Inflation -0.0079 -0.59
Domestic Terrorism 0.0019 9.26
International Terrorism -0.0001 -0.67

Expected Margin of Victory -0.2902 -28.53
Time Means

Unemployment -0.2039 -2.68
Inflation 0.0007 1.48
Domestic Terrorism -0.0047 -1.75
R® =0.5652

Robust t-stat with clustering on provinces
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Table 4: Fractional Probit Estimates of Vote share equation

PSOE PP U

(1) (2) O C (5) © @ (8) 9)

Estimate t-stat Margin Estimate t-stat Margin Estimate tat-s Margin

Constant

Provincial variables
Unemployment
Inflation

Domestic Terrorism
International Terrorism

-0.6270 -1.03 -0.1804  -0.20 -1.9201  -3.82

-0.0044 -0.08 -0.0016 0.0212 0.36 0.0078 3201 0.13 0.0014
0.0198 2.70 0.0076 -0.0184 -2.82 -0.0067 0.0050 460.0.0005
-0.0022 -2.75 -0.0008 -0.0009 -0.5300603 -0.0051 -1.49 -0.0005
0.0007 7.20 0.0003 -0.0001 -0.80.0601 -0.0007 -2.27 -0.0001

Expected Margin of victory  0.0243  2.17 0.0093 -0.0105 -0.82.0039 0.0342 2.45 0.0036

Unexpected turnout
Population density
Coastline

Vernacular language
National aggregates
Unemployment
Inflation

Domestic Terrorism
International Terrorism
Expected Margin of victory
Time Means

0.2669 2.80 0.1018 -0.0864 -0.65 -®03D.1741 1.19 0.0186
-0.0001 -0.52 -0.0000 -0.0001 -0.160000 0.0004 1.15 0.0000
-0.0340 -0.73 -0.0290 -0.31 -0.0733  -0.89
-0.0796 -1.68 -0.2323  -1.75 -0.1389 .44-1

-0.2337 -4.18 -0.0892 -0.0777 -1.19 -0.028422@&¥ 2.21 0.0241
-0.0047 -0.42 -0.0018 0.0152 1.52 0.0055 -0.09305.88 -0.0099
0.0005 1.60 0.0002 -0.0017 -5.46 -6O0®W.0036 11.33 0.0039
0.0003 3.19 0.0001 -0.0003 -3.76.0601 -0.0013 -10.73 -0.0001
-0.0349 -2.81 -0.0133 -0.12790.46 -0.0468 -0.1559 -7.88 -0.0166

Unemployment 0.4963 4.63 -0.3353  -1.52 0.4931 2.98
Inflation 0.0010 1.21 -0.0007  -0.55 0.0018 2.58
Domestic Terrorism -0.0099 -1.06 -0.0184 -1.10 0.0032 0.18
Chi-square goodness of fit 3.1677 13.5726 3.6063

Number of observations=373. Bootstrap standard erromcbas 1000 replications.



Table 5: Linear Model Estimates of Vote Share Equations

PSOE PP U

1) 2 4) (5 (6)

Estimate t-stat Estimate t-stat Estimate t-stat
Constant 0.2582 1.18 0.3154 1.13 0.0068 0.14
Provincial variables
Unemployment 0.0131 0.51 0.0332 1.08 0.0018 0.16
Inflation 0.0082 2.21 -0.0138 -2.58 0.0001 0.04
Domestic Terrorism -0.0009 -4.52 0.0005 1.87 -0.0003 -2.05
International Terrorism 0.0005 2.85 0.0005 1.27 -0.0000.060
Expected Margin of victory 0.0064  1.15 0.0043 0.62 0.0014 870.
Unexpected turnout 0.1058 3.17 0.0902 0.96 0.0343 2.79
Population density -0.0000 -0.72 -0.0000 -0.02 0.0000 1.62
Coastline -0.0169 -1.02 -0.0078 -0.26 -0.0081 -1.01
Vernacular language -0.0267 -1.61 -0.0752 -1.92 -0.011432-1
National aggregates
Unemployment -0.1022 -3.58 -0.0469 -1.26 0.0156 1.44
Inflation -0.0032 -0.63 0.0165 2.41 -0.0101 -5.07
Domestic Terrorism 0.0002 1.73 -0.0008 -5.19 0.0004 8.39
International Terrorism 0.0001 2.44 -0.0001 -2.54 -0.0002.64
Expected Margin of victory -0.0114 -1.83 -0.0495 -6.41 220 -8.83
Time Means
Unemployment 0.1847 4.24 -0.1754 -2.85 0.0549 2.98
Inflation 0.0004 1.28 -0.0002 -0.48 0.0002 2.75
Domestic Terrorism -0.0036 -3.77 -0.0065 -3.54 0.0000 0.09
Chi-square goodness of fit 3.1847 13.7604 4.0668
R? 0.6148 0.4874 0.5673

Number of observations=373. Robust t-statistic with @tisg on provinces.

22



Table 6: FP Estimates of Vote share equations with interasti

PSOE PP
1) &) 3 4) ®) (6)

Estimate t-stat Margin Estimate t-stat Margin
Constant -2.7094 -3.75 -0.5496 -0.55
Provincial variables
Unemployment 0.0692 1.73 0.0264 -0.0273 -0.50 -0.0100
UnemploymenkIncumbent -0.0805 -2.72 -0.0306 0.0750 1.85 0.0274
Inflation 0.0241 250 0.0092 -0.0090 -1.37 -0.0033
Inflationx Incumbent -0.0135 -1.23 -0.0052 -0.0090 -0.45 -0.0033
Domestic Terrorism -0.0015 -0.59 -0.0006 -0.0001 -0.10 0GOO
Domestic TerrorismIncumbent -0.0040 -1.63 -0.0015 0.0056 0.39 0.0020
International Terrorism 0.0007 7.09 0.0003 -0.0004 -0.99.0002
Expected Margin of Victory 0.0280 3.26 0.0107 -0.0054 -0.64€.0020
Population density -0.0002 -0.92 -0.0001 0.0003 0.712 @000
Unexpected turnout 0.1803 1.82 0.0687 -0.0266 -0.24 -0.009
Coastline -0.0294 -0.60 -0.0421 -0.47
Vernacular language -0.0810 -1.65 -0.2859 -2.30
National aggregates
Unemployment -1.4567 -7.62 -0.5552 -0.2221 -3.44 -0.0811
UnemploymenkIncumbent 0.5315 9.04 0.2026 0.6859 10.40 0.2505
Inflation 0.1698 3.13 0.0647 -0.0099 -1.18 -0.0036
Inflationx Incumbent -0.0153 -0.45 -0.0058 0.3698 11.89 0.1350
Domestic Terrorism -0.0075 -3.03 -0.0029 0.0001 0.42 @®MOOO
Domestic TerrorisseIncumbent  0.0105 3.47 0.0040
Expected Margin of Victory -0.5502 -5.94 -0.2097 -0.2366 7.3 -0.0864
Time Means
Unemployment 0.4704 451 -0.2586 -1.21
Inflation 0.0009 1.15 -0.0006  -0.42
Domestic Terrorism -0.0068 -0.63 -0.0191 -1.66
Chi-squared gooodness of fit 2.6490 12.1739

Number of observations=373. Bootstrap standard erromscbas 1000 replications.
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Table 7: Linear Model with interactions

PSOE PP
(1) (2) 4) (5)

Estimate t-stat Estimate t-stat
Constant -0.6052 -2.25 0.1834 0.66
Provincial variables
Unemployment 0.0423 2.02 -0.0009 -0.03
UnemploymenkIncumbent -0.0309 -2.26 0.0450 1.19
Inflation 0.0087 1.75 -0.0102 -1.99
Inflationx Incumbent -0.0020 -0.32 -0.0156 -0.66
Domestic Terrorism -0.0008 -4.0 0.0004 1.27
Domestic TerrorismtIncumbent -0.0011 -3.91 -0.0073 -1.25
International Terrorism 0.0005 2.64 0.0007 1.59
Expected Margin of Victory 0.0073 1.56 0.0083 1.19
Population density -0.0000 -0.63 0.0000 0.01
Unexpected turnout 0.1012 3.01 0.1834 0.66
Coastline -0.0181 -1.09 -0.0072 -0.24
Vernacular language -0.0290 -1.75 -0.0745 -1.91
National aggregates
Unemployment -0.5934 -7.30 -0.0868 -2.20
UnemploymenkIncumbent 0.2070 8.02 0.2454 4.01
Inflation 0.0734 3.10 0.0064 0.96
Inflationx Incumbent -0.0152 -0.98 0.1545 4.54
Domestic Terrorism -0.0032 -2.98 -0.0001 -0.85
Domestic TerrorismIncumbent 0.0045 3.38
Expected Margin of Victory 0.0073 156 -0.0883 -10.24
Time Means
Unemployment 0.1702 4.16 -0.1546 -2.58
Inflation 0.0004 1.25 -0.0002 -0.43
Domestic Terrorism -0.0031 -3.22 -0.0059 -2.86
R? 0.6773 0.5382
Chi-squared gooodness of fit 2.6113 12.5412

Number of observations=373.

Bootstrap standard errors based on 1000 replications.
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Table 8: Standardized PSOE Fractional Probit Estimates

Std. dev. Parameter Standardized

Covariate Estimate Estimate
Provincial variables
Unemployment 0.3311 -0.0044 -0.0015
Inflation 3.4436 0.0198 0.0682
Domestic Terrorism 8.2366 -0.0022 -0.0181
International Terrorism 10.0967 0.0007 0.0071
Expected Margin of victory 0.6033 0.0243 0.0147
Unexpected turnout 0.1221 0.2669 0.0326
National aggregates
Unemployment 0.2093 -0.2337 -0.0489
Inflation 3.3678 -0.0047 -0.0158
Domestic Terrorism 70.0808 0.0005 0.0350
International Terrorism 66.5266 0.0003 0.0200
Expected Margin of victory 0.4344 -0.0349 -0.0152
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Figure 2: Provincial partial effects of national terrorism
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Figure 3: PSOE National partial effect of domestic ternorest the national level.
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