
2009s-46

The Road to Power: Partisan
Loyalty ami the Centralized

Provision of Local Infrastructure

Marcelin Joanis

Série Scientifique
Scieiztijic Series

Montréal
Novembre 2009

© 2009 7ijarcelin Joanis. Tous droits réservés. .411 rights reserved. Reproduction partielle permise avec citation
du document source, incluant la notice ©.
Short sections tnay be quoted without explicit permission, ffu11 credit, including © notice, is given to the source.

%: CIRANO
Allier savoir et décision

Centre interuniversitaire de recherche en analyse des organisations

morju05
Zone de texte 
CEIC-R-2448



CIRANO

Le CIRANO est un organisme sans but lucratif constitué en vertu de la Loi des compagnies du Québec. Le financement de
son infrastructure et de ses activités de recherche provient des cotisations de ses organisations-membres, d’une subvention
d’infrastructure du Ministère du Développement économique et régional et de la Recherche, de même que des subventions et
mandats obtenus par ses équipes de recherche.

C1R4 VO is a private non-profit organization incoporaled onde,’ hie Québec Coinpanies ,-lct. Ils infrastructure and research
aclivities are funded through fees paid bt’ n,e,nbe,’ organizations, an infrastructure granl froin tue !tlinistè,’e du
Développement économique et régional et de la Recherche, and grants and ,‘esearch mnandates ohtained b its research
teamns.

Les partenaires du CIRANO

Partenaire majeur
Ministère du Développement économique. de l’Innovation et de l’Exportation

Partenaires corporatifs
Banque de développement du Canada
Banque du Canada
Banque Laurentienne du Canada
Banque Nationale du Canada
Banque Royale du Canada
Banque Scotia
BMO Groupe financier
Caisse de dépôt et placement du Québec
DMR
Fédération des caisses Desjardins du Québec
Gaz Métro
l-ly dro-Qué bec
Industrie Canada
Investissements PSP
Ministère des Finances du Québcc
Power Corporation du Canada
Raymond Chabot Grant Thornton
Rio Tinto
State Street Global Advisors
Transat AI.
Ville de Montréal

Partenaires universitaires
Ecole Polytechnique de Montréal
MEC Montréal
McGill University
Université Concordia
Université de Montréal
Université de Sherbrooke
Université du Québec
Université du Québec à Montréal
Université La al

Le CIRANO collabore aec de nombreux centres et chaires de recherche universitaires dont on peut consulter la liste sur son
site web.

Les cahiers de la série scientifique (CS) visent à rendre accessibles des résultats de recherche effectuée au CIRANO
afin de susciter échanges et commentaires. Ces cahiers sont écrits dans le style des publications scientifiques. Les idées
et les opinions émises sont sous l’unique responsabilité des auteurs et ne représentent pas nécessairement les positions
du CIRANO ou de ses partenaires.
This paper presents ,‘esearch car,’ied oui at CIR4tVO and ai,ns al encou,’aging discussion and conmn,ent. The
obsen’ations and viewpoinls expm’essed are die sole responsibilitv of tue authors. Thev do no! necessarilv m’epresent
positions of CIR,4N0 or ils partners.

ISSN 1198-8177 Partenaire financier

Dmt
Écnnon,Iqu., Iflnovatol,
e Exportaten

Québec



The Road to Power: Partisan Loyalty and the
Centralized Provision of Local Infrastructure

Marcelin Joanis
*

Résumé I Abstract

Cet article développe un modèle dynamique simple de vote probabiliste dans lequel un
gouvernement répartit un budget fixe entre des circonscriptions électorales qui diffèrent selon
leur degré de loyauté au parti au pouvoir. Le modèle prédit que la répartition géographique
des dépenses dépend de la manière dont le gouvernement assure l’équilibre entre des
considérations de long terme de type « machine électorale » et des considérations plus
immédiates de victoire dans les circonscriptions pivot. Des résultats empiriques obtenus à
partir d’un panel de circonscriptions électorales au Québec montrent qie les circonscriptions
qui sont loyales au parti au pouvoir reçoivent plus que leur part de dépenses. particulièrement
à lapproche d’une élection, contrairement à la vision théorique traditionnelle prédisant plus
de dépenses dans les circonscriptions pivot.

Mots clés : loyauté partisane. électeurs pivot, concurrence électorale, biens
publics locaux, clientélisme politique, relations de long terme.

This paper sets out o simple dvnamic probabilistic voling model in which ci government
allocates afixed budget across electoral districts that dUjèr in their loyalty to the rulingpartv.
The model predicts that the geographic pattern of spending depends on the way the
government balances long-mn ‘machine politics’ considerations and the more immediate
concern to win over swing voters. Empiricai resuits obtained froin a panel of electorai
districts in Québec provide robust evidence that districts which display ioyaity to the
incumbent governn2ent receive disproportionately more spending, especiaily close to an
election, al odds with the standard ‘swing voter’ view.

Keywords: partisan ioyalty, swing voters, political competition, local public
goods, distributive politics, iong-run reiationships.
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the new road turns from pavement into gravel

(‘Must’ve elected the wrong guy last time around,’ David says...)”

Margaret Atwood, Surfacing, 1972, p. 18

1 Introduction

Spectacular events involving aging public infrastructures. such as the Minneapolis bridge collapse

in the summer of 2007. inevitably spark debates in the popular press about electoral misallocation

of infrastructure spending.’ This is not surprising since public infrastructures such as roads and

bridges are durable ancl highly visible. two characteristics that are especially desirahie from the

point of view 0f politicians interested in securing the enduring support of their constituencies. The

main goal of this paper is to examine whether the geographic allocation of infrastructure spending

by higher tiers of government is indeed distorted by electoral politics.

Most public infrastructures are best described as centrally-provided local public goods: they

generate localized benefits — in contrast with pure public goods
— but are generally not provided by

local governments. The political process is well known to be a funclamental component of tbe ccii—

tralized provision of local public goods.2 Tlie existing theoretical literature on distributive politics

(or special-interest politics), rooted in the Downsian moclelling tradition, lias focused largely on the

iucentive for politicians to target these goods to pivotal voters. groups or regions.3 As shown by the

considerable interest in ‘swing states’ duriug U.S. presidential campaigns, pivotal regions clearly

attract a disproportionate share of political attention, and the empirical evidence suggests that

this is indeed accompanied by a disproportionate share of campaign resources.4 It seems natural

to expect that pivotal regions should also attract a disproportionate share of government resources

more generally. However. evidence from the empirical literature on tlie geographic allocation of

public spending is somewhat mixed in finding spending patterns tbat conforni to such a ‘swing

‘Thirteen people died on August 1. 2007, when a bridge of the Interstate 35W highway over the Mississippi River

coilapsed in Minneapolis, Mirinesota (USA). On September 30. 2006. five rnotorists were killed in a similar traged

in Lavai. Qnéhec (Canada). vhen a bridge over Higbwav 19 coilapsed. Bnth events were foilnwed by intense debates

about the politicization of infrastrncture spending.
2See Knight (2001) for an excellent discussion.
Ecboing Dovns’ (1957) median voter theorem, a ‘swing voter’ view of pork-barrel pohtics has emerged as a

standard prediction in formai models of distributive politics — see Lindbeck and Weihull (1987, 1993) for perhaps tbe

most infinentiai treatment.

‘See, for exampie, Strtimberg (2008) on campaign spending in the United States.
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voter’ view.°

Despite its intuitive appeal. the swing voter view overlooks one of the most enduring features of

modem democratic societies. namely the fact that political parties engage in long-run relationships

with their core supporters. For example, two-thirds of the U.S. population consider themselves to

be either Democrat or Republican, and these partisan loyalties are known to evolve only slowly over

time (see Green et aL 2002). Such stable electoral bases are crucial for major political parties to

rernain creclihie contenders in upcorning elections. For that reason. parties typically devote ongoing

attention to their core supporters, a tendency that has been referred to in the literature as ‘machine

po1itics.

Political parties thus face a trade-off in the allocation of political favours. Politicians have an

incentive to direct spending towards constituencies in which the marginal dollar spent is most likely

to make a difference in terins of immediate electoral outcomes (e.g. in swing districts); however, the

existence of long-term relationships hetween parties and the constituencies forming their electoral

hase provides an incentive for forward-looking incumbents to favour them as xvell. so as to secure

their support in Hie future.

To fonnalize these confiicting incentives. this paper proposes a distributive politics model with

probabilistic voting — an approach pioneered hy Lindbeck and Weibull (1987, 1993) that accounts

for the existence of long-run relationships hetween the incumbent government and loyal electoral

districts. In contrast with the static models typically used in the existing literature, a two-period

model captures the time dimension inherent to partisan loyalty. The niodel’s key assumption is that

electoral support in favour of the incumbent government exhibits some intertemporal persistence

in loyal districts. In equilibrium, the allocation of speuding by the government is affected by two

conificting forces: the need to s;vay the balance in swing districts to xvin the election in flic short

run — a ‘political competition effect’ — and the need to nurture long-run loyalty relationships to

win in the future — a ‘loyalty effect.’ Depending on which of these forces dominates, the model

predicts that hoth ‘swing district’ and machine politics’ equilibria can arise. The latter ‘non

Downsian’ equilibria arise in the model when future electoral support receives sufficient weight in

the iucumbent government’s decisions.

5While Cadot et ai. (2006), Milligan and Smart (2005), Dahlberg and Johansson (2002), Schady (2000). and Stem

and Bickers (1991) report evidence of swing voter patteras, Francia and Levine (2006). Larcinese. Rizzo and Testa

(2006), Larcinese. Snyder and Testa (2006), Moser (2008) and Case (2001) do not find such evidence.
5See, for example, Dixit and Londregan (1996). Others, such as Larcinese, Snyder and Testa (2006), refer to

machine politics outcomes as ‘partisan supporters’ outcomes.
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The empirical relevance of both swing district and machine politics equilibria is assessed hy

exploiting a rich data set on road expenditure by the provincial government in Québec, the Canadian

province with the largest land mass. These data are disaggregated at the electoral district level

and cover a ten-year period in the 1980s and 1990s. The empirical analysis contributes to a small

but growing enipirical literature interested in measuring the effect of local political competition on

the geographic allocation of centrally-provided local public goods.7 I follow this literature in using

a measure of election closeness to proxy for the intensity of political competition in a district. The

empirical strategy also captures the long-run partisan loyalty of some districts in a novel way, by

identifying those that repeatedly vote for a given party. A non-negligible side effect of controlling

for a district’s partisan loyalty is the attenuation of a potential omitted variable hias in estimates

of the effect of election closeness on expenditures.

The empirical strategy involves regressing policy outcomes on electoral outcomes. which gives

rise to well-kriown endogeneity problems. While previous studies had typically relied on cross

sectional data, the panel structure of the Québec data makes it possible to control for fixed, un

changing geographic determinauts of government spending.° A second opportunity to control for

the potential endogeneity of political variables is provided by the distinctive linguistic pattern

associated with partisan loyalty in Québec. A former French, then British colony. Québec is a lin

guisticallv divided society. Since the integration of the Province of Québec in the British Empire.

linguistic divisions have had profound consequences for the political landscape. Local partisan loy

alties today are still strongly correlated with the linguistic composition of local populations, w’hich

is plausibly exogenous to spending decisions.

The analysis provides robust evidence that machine politics has played a key role in the geo

graphic allocation of road spending in Québec in the 1980s and 1990s. The paper’s main result is

that road spending tended to favour electoral districts that are loyal to the party in power. espe

cially close to elections. There is no consistent evidence that the parties in power have favoured

swing districts. Together. tbese results thus challenge the swing voter view of distributive politics.

TThe recent contributions by Milligan and Smart (2005), Larcinese, Rizzo and Testa (2006) and Larcinese, Snvder

and Testa (2006) are the closest, in many respects, to the present paper.
5Larcinese, Rizzo and Testa (2006), Larcinese, Snyder and Testa (2006) and Case (2001) are also interested in the

role played by safe districts in tbe allocation of spending. However, their measures of ‘safeness’ do not exploit the

dynamic nature of partisan loyalties.
5Milligan and Srnart (2005) and Larcinese, Rizzo and Testa (2006) also use panel data, but most existing studies

rely on cross-sectional data — e.g. Steiri and Bickers (199-l). Case (2001), Dahlberg and Johansson (2002).
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and lend support to the theoretical model’s loyalty effect and machine politics equilibria.’°

That machine politics patterns dominate in the allocation of road spencling is consistent with

roads’ long-lasting character — arguably a desirable feature from the point of view of politicians

who are interested in cementing long-run loyalty relationships with voters. Previous studies have

tended to nse data on either campaign spending or relatively small transfer programs.11 Unlike

road spending. it is plausible to think that politicians would not perceive these expenditures to

have sufficient long-term significance to be appropriate instruments for building enduring political

support.’2

The paper is organized as follows: In Section 2. I discuss the implications of a simple two

district model of distributive politics which nests the swing voter and the machine politics views

of distributive politics, and Section 3 presents the model’s empirical implementation (the details of

the multiple-district model are presented in the Appendix). Section 4 describes the data used in

the analysis and provides summary statistics. Baseline regression resuits are presented in Section 5,

with instrumental variables (IV) and difference-in-differences results presented in Section 6. Section

7 concludes.

2 A Dynamic Model of Distributive Politics

In this section, I analyse the role of partisan loyalty in the context of a simple two-district model.

It is relatively straightforward to extended the analysis to more than two districts — see Appendix

A.2 for a generalization of the model to a large fuite number of districts.

‘°It must however be acknowledged that within-district swing voter patterns cannot be ruled out here as (tata

on within-district partisan loyalties vere not available. Larcinese. Snvder and Testa (2006) use US. survev data to

address this issue.
Two examples are Peru’s Social Fund in Schady (2000) or Sweden’s environmentat grants to municipalities in

Dahlberg and Johansson (2002). Milligan and Smart (2005) study the allocation of regional development grants by

the Canadian federal government. Although a portion of these grants are directed to local infrastructure pro jects,

they serve a varietv of other purposes, inctuding transfers to husinesses and operating subsidies to local development

agencies. Thus. the fact that Milligan and Smart do not find evidence of strong machine politics patterns associated

with these grants should not be unduly surprising.
‘21n a recent closely related contribution, Diaz-Cayeros et al. (2007) argue instead that discretional, private,

reversible gonds are best suited tn build long-mn tnyalty relatinnships. The Québec application presented in this

paper supplies an instance nf a discretinnal, public, irreversible gond emerging as an instrument for machine pnlitics.
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2.1 The Two-District Model

Consider a simple model in which an incumbent government can affect its electoral prospects by

allocating a flxed budget between two districts. For expositional purposes, one of the districts will

be referred to as the ‘swing’ district (labeled with superscript j = s) and the other, as the loyal’

district (labeled with superscript j = 1).

The model captures two key differences between swing and loyal districts. First, the incumbent

benefits from an ‘initial electoral advantage’ (which will be governed by the parameter -y) over its

potential challengers in the loyal district; however, in the swing district, the incumbent has no

advantage and the playing field is level. Second, any electoral advantage favonring the incnmbent

persists over time in the loyal district but not in the swing district (intertemporal persistence will

be governed by the persistence facto? S). These two differences between the districts are captured

formally by the following assumptions:13

Assumption 1: -y’ = -y O and y5 = O.

Assumption 2: S = S c (0. 1] and S = 0.

I consicler the following timing of events:

1. At the beginning of period 1, the government allocates spending between the two districts

such that

e’+e=ê,withe’,e>O. (1)

2. At the end of period 1, an election is held.

3. In period 2, a second election is held.11

Public spending (es) and initial electoral advantage (yi) affect the incumbent’s probability of

being reelected in the period-1 election (pi) in district j in the following way:

forje{s,1}, (2)

t3The resuits derived hereafter do not depeod 00
7 and 5S being set to zero but rather 00

7s and ô

However, 7 = = O is a convenient normalization. The positive correlation between 73 and 6 implied by

Assumptions 1 and 2 captures in a simple way the idea that a safe district today is also a district tbat is likely to

deliver repeated victories in the fnture. Appendix A.2 provides a more flexible model, upon wbich the empirical

strategy is based, in wbich 73 aod cY may not be positively correlated.
Note tbat spending takes place only once, i.e. before election t, and that the entire budget is assumed to be

distributed in period 1. However, the spending allocation will bave impacts in botb periods through the political

process. Any subsequent budget tu be allocated in the future is abstracted frum tu sin3plify the analysis.
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where -1J O, F’ > O, F” < O, O < F(e) < Ve and F(O) 0.15 In such a framework, the initial

electoral advantage (-1J) lends itself to an intuitive interpretation in terms of political competi

tion. If “y3 is high, the incumbent benefits from having a strong advantage over her challengers,

which corresponds to a situation involving low political competition. Conversely, if -y is low, the

incumbent’s advantage is low, which leads to a high degree of political competition.’° Given the

concavity of F, the marginal effect of an increase in e3 on reelection prohability is decreasing in “yJ.

In the penon—2 election. the prohahilitv of winning is determined as in (2), witli the exception

that the electoral advantage derived from -y-’ and e is subject to some ‘depreciation’ over time:

+ 4FH + cl for j E {s,1}, (3)

where O < 6 < 1.17

Now, consider an incumbent government whose peniod-t Bernoulli utility function is linear in

the number of seats won:’8

= n, (4)

where n e {O. 1. 2} is the number of seats. The government inaxiniizes its total expected utilitv19

Similar concavitv assumptions are adoptcd hv Cox and \lcC’ubbins (1986). Lindbeck anci XVeihull (1993). and

Dixit and Londregan (1996).

“To simplifv the exposition. the tvo—district rnodel does not consider districts in vhich challengers benefit froni

an electoral advantage, and such districts tliat are lovai to an opposition part. The reason is that the key trade-off

of interest highlighted by the model is a consequence of some districts being loyal to the incumbent. From the point

of view of the incumbent, the existence of districts being loyal to the opposition (i.e. sure losers) creates incentives

that, if anything, reinforce the incentives associated with a high electoral advantage in favour of challengers. For a

discnssion of this point in the context of the multiple-district ruodel, see Appendix A.3.
tBox-Steffensu3eier and Smith (1996) hnd empirical support for such a ‘law of motion’ for electoral support. Their

estimates of Y (in nu’ notation) are in the order of .7-8. ;vhich is consistent vith the interpretation of 53 as a

depreciation factor.
‘‘This government objective assumes awav the issue of vinning a majority of seats. Cox and SlcCuhhins (1986).

Dixit and Londregan (1996) and Lindheck and XVeihull (1993) also assume that political parties are merely vote

or seat maximizers. A relevant alternative is the maximization of the probability of winning a majority of seats.

Lindheck and Xveihull (1987) and Snyder (1989) contrast these t;vo objectives, See Case (2001) for an excellent

discussion.

‘51n any period, three events can occur: u,(0) = O with probability (1 — p(1 — 74), u(1) 1 with probability

1 — (1 — p)(1 —74) — and ut(2) = 2 with probability pj$. This yields expected utility in period t

Lb = 1— (1 —p)(1 —74) —p$ +2py$,

which reduces to:

Ut = +74.
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subject to (2), (3), the resource constraint (1) and assumptions 1 and 2. This yields the follow

ing optimization problem for the government. reminiscent of a durable/nondurable consumption

problem or of a consumption/investment trade-off:

rnax{F(e+ (l+/36)F(7+ê—e5)}, (5)

where fi is a discount factor (O fi 1). Assnming that the problem has an interior solution,

spending in the swing district is given by the following hrst-order condition (spending in the loyal

district is ohtained residually):

F!(e5*) = (1 + fi6)F’(7+ ê — c8). (6)

The loft-hand side of the eqnation is the marginal benefit of the last unit spent in district s, and

the right-hand side is the marginal benefit of spending in district I (which has a period-1 and a

period-2 component) or, alternatively. the marginal opportunitr cost of spending in district s. In

equilibrium. these two quantities must ho equal.2°

2.2 Predictions

The key issue concerns which of the two districts should ho expected to get more funding. The basic

mechanism at work involves diminishing returns to spending. which follow from the concavitv of

F. Because of diminishing returns, public spending is less productive in terms of period-1 marginal

political support in the loyal district than in the swing district. Thus. the incumbent government

has an incentive to direct more spending to the swing district — this captures, in a simple way, the

standard ‘political competition effect’ that has been the main focus of the prior literature, and is

consistent with the swing voter view of distributive politics. This incentive is stronger the higher

the initial electoral advantage in the loyal district (‘). Proposition 1 formalizes this idea.

Proposition 1 (political competition effect): iii a two-district setting. an increasc

in the initial electoral advantage of the incombent government in the loyal district (y)

unambigno usly increases eqailibrium spending in the swing district (and decreases spend

ing in the loyal district).

25Obviously, other factors may affect reelection probabilities: for example, individual characteristics of politicians,

characteristics of the local population, etc. Such undoubtedly important influences on local politics are abstracted

from here in order to keep the exposition as. .simple as possible, but ;vill be introduced in the empirics. See Section 3

for a discussion of the empirical implementation.
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Proof. See Appendix A.1.

The fact that political support persists over time in the loyal district Ieads to a second, opposing

incentive for the incumbent government. As long as fi > O. the incumbent cares about the election

to be held in period 2 and therefore values the support of the loyal district in the future. Spending in

the loyal district is more valuable to the incumbent the higher the persistence factor in that district

(6). C’etenis paribus, this ‘loyalty effect’ (formalized by Proposition 2) leads to more spending in

the loyal district, consistent with the machine politics view of distributive politics;

Proposition 2 (loyalty effect): In a two-district setting. an increase in thc pcrsistence

ofpolitical support in the loyal district (6) nnanzhiguously reduces equilibrinrn spending

in the swing district (and increases spending in the loyal district).

Proof. Sec Appendix A.1.

Thus spending in the swing district is decreasing in the intertemporal link between elections in

the loyal district (governed by fi and 6) and increasing in the initial electoral advantage favouring

the incumbent in the loyal district (governed by ). Together. these two opposing effects lead to

the key insight of the nodel, vhich is captured by the following proposition:

Proposition 3: Dcpeoding on Me values token bg 6.
‘

and fl, the two-district modei

lias thrce types of equilibria:

(i) Swing district equilibria: e > >

(ii) Machine politics equilzbna: el* > > e; and

(iii) An equal distribution equtiibrium: eS* = el*

Proof. Sec Appendix A.1.

Spending will be higher in the swing district if the persistence of political support (in the loyal

district) is relatively low and the initial electoral advantage (also in the loyal district) is relatively

high, leading to the first type of equilibria. I-Ioxvever, the standard swing voter view of distributive

politics is reversed here if the government cares sufficiently about the future and if electoral support

is sufficiently persistent in the loyal district, leading to the second type of equilibria. Note that the

ambiguous result in Proposition 3 is a direct consequence of the time component in the government’s

optimization problem: in the static case, i.e. the case in which fl = O. only the political coinpetition

effect is present and the swing district is always favoured.

8



2.3 Relation to the Previous Theoretical Literature

Relative to existing theories the main theoretical contribution of the paper is the adoption of a

clynamic perspective of distributive politics to study the role of partisan loyalty. Tbe model shows

that both swing voter and niachine politics equilibria can arise in a dynamic context, whereas the

static version of the model allo;vs only for the former type of equilibrium.

This paper is not the flrst attempt to rationalize both machine polit ics and swing voter equilibria

in a probabilistic voting framework.21 Dixit and Londregan (1996) provide a static model in which

both types of equilibria are possible. The feature that plays a central role in triggering machine

politics equilibria in the Dixit and Londregan model is the lower cost that political parties face

when delivering favours to their own support groups. This arises hecause the government has

an informational advantage in loyal constituencies, for example hecause politicians know their

supporters preferences better than those of citizens who are less loyal. While this assumption is

plausible, a different route is followed here: the key effect of partisan loyalty is instead captured by

loyal districts delivering enduring benefits to the incumbent governrnent (vs. short-mn benefits for

swing districts).

Cox and McCubbins (1986) also propose a static probabilistic voting model in which machine

politics equilibria can arise, but not swing voter eqiulibria. Tbeir moclel predicts tbat spending

in loyal constituencies is a less risky strategy to secure winning coalitions than spending in swing

constituencies, and that loyal constituencies should therefore be favoured by risk-averse politicians.

Studying loyalty building strategies in a dynamic framework permits the relaxation of this risk

aversion assumption.

More generally, interest in non-Downsian outcomes pre-dates Down’s (1957) seminal contribu

tion and can he traced back to Smithies (1911), whose work bas later been interpreted as suggesting

that threats of abstention may challenge the median voter theorem. Machine politics outcomes can

also arise if party leaders maximize not only their own welfare. as is typically assumed in this

literature. but also their party members’ welfare. Adopting this perspective. Besley and Preston

(2007) deal with the implications of a heterogeneous population of loyal and swing voters. In their

model, the party in power maximizes the welfare of its members, leading to a bias in favour of
21 Probabilistic voting models, in which voters are assumed to react ‘smoothly’ tn goverument policies, are simple

and convenient for studying government behaviour under electoral constraints. As a resuit, their use has become

standard in the political economy literature and. more directly relevant to this paper. in models of distributive politics

— see Lindbeck and WeibuWs (1987, 1993) serninal contributions. For an extensive discussion of probabilistic voting

models, see Persson and Tabellini (2000).
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core supporters. Spending targeted towards swing voters arises as an electorally-driven deviation

from this pattern, whereas spending benefiting the loyal voters is not clirectly driven by an electoral

motive. The model developed in this paper differs in that it assumes a purely opportunistic (but

forward-looking) government.

The dominance of static models in the political economy literature is reflected in the extensive

survey by Persson and Tabellini (1999), which restricts attention to such models. However, at least

since Alesinas (1988) account ofthe crucial role ofcredibility. there is widespread acceptance ofthe

idea that electoral politics is hest thought of in a dynamic framework.22 This paper is also related

to the longstanding literature on ideology — see Hinich and Mrmger (199-t) and Green et al. (2002).

In a recent and closely related contribution. Diaz-Cayeros et al. (2007) also propose a dynaniic

model of distributive politics in which a risk-averse and rent-seeking incumbent party must allocate

transfers to either swing or loyal voters. In a game-theoretic framework, they highlight the role

that reversible private goods (e.g. transfers) may play in sustaining partisan loyalties in the future.

As in the model presented above, catering to loyal voters becomes more Iikely when the incumbent

partys interest for the future increases. While Diaz-Caveros et al. ‘s model is undoubtedly relevant

to our purpose. this paper presents a simple and empirically tractable model in which an irret’e,sible

public good — roads
- is the instrument used by the incumbent party to sustain loyalty. Another

noteworthy difference is that Diaz-Cayeros et al. are interested in the problem of targeting swing vs.

loyal voters. while this paper highlights the trade-off between swing and loyal districts (abstracting

from a district’s distribution of voters).23

Although the empirical analysis that follows does not directly test for the relevance of one mod

elling approach over the others,24 tbe results presented hereafter support the theoretical perspective

221\lore recently, infiuential dynarnic political economy models have been developed hy Besley and Coate (1998),

explicitly extending the standard prohahilistic voting model to a dvnarnic environnient, and by Persson et aL (2000),

setting out a model of politics and public finance. mainly intended to study the role of different political institutions

on public finance outcomes. The case for adopting a dynarnic perspective in the analysis of the theory of political

failure” has recently been convincingly reasserted by Battaglini and Coate (2007), this Urne vithin the frarnevork of

a legislative bargaining model.
21Tbe models of Cox and McCuhhins (1986), Lindbeck and \Veibull (1987, 1993) and Dixit and Londregan (1996)

are alsn cast at the voter level.
11 Tbeory suggests other rnechanisrns throngh wbicb the centralized provision of local public goods might lead to

inefficiencies in spending decisions. For example, legislative bargaining models such as the one proposed by Milligan

and Srnart (2005) draw attention to the role of politicians’ individual characteristics in tbeir ability to attract public

projects to their own constituency. Knigbt (2004) bighlights the confiicting incentives ut individual legislators to

increase own-district spending and restrain the own-district tax burden, while Cadot et al. (2006) focus on the link
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adopted in this section. drawing attention to the key role of long-lasting partisan loyalties.

3 Empirical Implementation

The empirical strategy is based on a generalization of the theoretical model presented in Section

2, to account for more than two districts and a larger set of district characteristics - the general

model is presented in Appendix A.2. Let us now think of a large finite number of districts differing

by their persistence factor () and their initial electoral advantage (yJ). It will be useful to allow

the initial electoral advantage to be correlated with partisan loyalty, and to be influenced by other

local and economy-wide political conditions:2

(7)

where 7(p) captures any systematic correlation between _yJ and 6’. aiicl stands for anv other

factor affecting local polit ical competition.

Eciuilibrium condition (17) — see the Appenclix — forms the basis of the enipirical strategy.

For estimation purposes. this condition is extenclecl to include other observable political ancl non—

political determinants of public spencling. that are assumed to enter the equation linearl . vielciing:

e (S)

where G(3) is an increasing function of y,2b Z stands for other political factors that may affect

the allocation of spending (e.g. the role of powerful politicians in attracting spending to their own

district), and X and e are observable and unobservable district characteristics respectively.

The sign of the relationship between partisan loyalty and expenditure (i.e. the sign of

depends crucially on the sign of the correlation between loyalty and political competition (i.e. the

sign of the derivative yf(J)).27 For the incumbent government, there is a trade-off if high loyalty

districts tend to display high values for hoth _yJ and . that is if y’(61) > O. In this case (for which

this paper provicles empirical evidence). the moclel predicts an arnbiguous relationship between

district expenditure and the degree of loyalty. depending on which of the political competition or

between the productivity of public capital and influence activities by corporate lobby groups.
2For example, the national political climate undoubtedlv influences the incurnbent’s initial advantage in a given

district.

2Bv Lemma 2, to he found in the Appendix.
27See Proposition 4 in the Appendix.
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loyalty effect dominates.28 A dominant loyalty effect would be consistent with the machine politics

view of distributive pohtics, whereas a dominant political competition effect wonld be consistent

with the swing voter view.

In sections 5 and 6, empirically-relevant versions of equation (8) vi1l be estimated to test the

theoretical model’s political competition effect (governed by 73) and loyalty effect (governed by

&‘). Recali that according to the political competition effect (see Proposition 1 above), one would

expect lower levels of expenditure where the intensity of political competition is low, e.g. where

winning margins are typically high. The loyalty effect concerns the role that local spending plays

in secnring the support of loyal districts in the future (see Proposition 2). According to the loyalty

effect, one would expect a positive relationship between expenditure and partisan loyalty.

4 Data and Summary Statistics

To assess the empirical relevance of the political competition and the loyalty effects described in

the previous sections. I exploit rich data on the Québec government’s road expenditures in each of

the province’s electoral districts. The expenditure data cover fiscal years 1986 to 1996. with the

exception of 1991, when the data were not compiled by the Department of Transportation.2°There

vere 122 (provincial) districts before 1989. and there has been 125 since then.30 The expenditnre

data set is merged with two other sources of data, used to construct district-level covariates. The

first of these sources provides demographic and economic data on each electoral district. The second

source of district-level data consists of official election resnlts covering six general elections (1981,

1985, 1989, 1994, 1998 and 2003). Summary statistics on the variables used in the analysis are

provided in tables 1 and 2. which are now discnssed in detail.

2Tbis case is a natural extension cf tbe txvo-district model, in vhicb such a positive correlation between 73 and 53

is implicitly assnmed (see assnmptions 1 and 2).

33Tbese fignres have been prodnced nsing administrative data, internai te the Department cf Transportation —

Béland (various years). Aggregate figures may net match pnbhc acconnts data. I refer te fiscai years as if tbey were

caiendar years, e.g. 1986 refers te the 1986-87 fiscal year. Pnbhcation of these data stopped after 1996.
°‘Over tbe period covered by tbis study, sente redistricting occurred but most changes te district boundaries bave

been minor. In tbese cases, it is straightforward te link old and new districts and no further adjustment te the data

bas been made. However, in sente cases, either districts bave been spiit or new districts have been created front

existing districts. Thus, the nember cf cases varies from year te year. Another source of variation in the number cf

cases has te do vitb missing data points in the officiai publications, wbicb generally relate to urban districts vhere

expenditure is very small.
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4.1 Expenditure Data (Dependent Variable)

Table 1 documents the road expenditure data, which are used to construct the dependent variable in

ail empirical specifications. The average per district road expenditure was $4.84 million in 1986 (in

1992 Canadian dollars) and reached a peak of $5.85 nullion in 1992.’ In 1996, average expenditure

had declined to $5.22 million. The maximum spending received by a single district varied from

$20.75 million (in 1986) to $29.69 million (in 1987). Each year, a fraction ofthe ‘ridings’ — Canadian

electoral districts — received zero or almost zero expenditure.32 The expenditure figures include

direct expenditure by the Department of Transportation on the construction and maintenance of

roads under its direct jurisdiction antI transfers to municipal governments for road improvement.33

On average, construction expenditure represents 42% of total expenditure (witb a low of 37% in

1987 and a high of 52% in 1995), tbe remainder being accounted for by maintenance expenditure.

4.2 District Characteristics

The following district cbaracteristics are used in tbe analysis (see Table 2): the area covered by the

district (AREA), tbe size of the population (POP/). the share of the population living in m’han

areas (URBi). the share of the population that is French-speaking (FRENCH/). the aumber

of manufacturing firms (FIRi1IS) the unemployment rate (UE). and the average household

income (INC’).31 The J4RE.4 variable is the only one to whicb a log transformation is applied

in order to account for the wide size discrepancy between sonie large nortbern districts and the

average district. This transformation conveniently linearizes tbe relationship between expenditure

and district geographic size. Perhaps with tbe exception of population size, the districts vary

widely with respect to these characteristics. Whereas the smallest district xvas 3 km2 (an urban

district), the largest was 343,390 km2 (a northern district). The average riding had a population

Ail expenditure and incorne figures are expressed in 1992 Canadian dollars using provincial CPI (data provided

by the Institut de la statistique du Québec).

2A doser look at the data reveals tbat. each year. roughlv one fourth of the ridings receives essentially no spending.

Tbese ridings are typically tbe srnallest urban districts.
i\Iost roads in Canada are under provincial/rnunicipal jurisdiction. Any direct federal spending on infrastructure

is not included here.

Data on district cbaracteristics corne frorn the Directeur général des élections du Quéhec, the body responsible

for organizing elections in the province — see Directeur général des élections du Québec (varions years). I\lost of these

data corne frorn special tabulations frorn the census and, hence, do not vary every year (see Table lb for available

years). Based on data availability, sorne of these variables are coded as tirne-invariant (they are AREA3,URB’ and

FIR]lIS).
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of 52,242 in 1986, 55,237 in 1991 and 57,099 in 1996. The share of the population living in urban

areas varies from 10% to 100% and the share of the population whose main language is French (a

group which faims more than 80% of the province’s population) ranges between 13% to 99%. The

unemployrnent rate varies between 5.3% and 48.9%, while the average household’s real income is

$24,813 in the poorest’ riding (in 1995) and $70,520 in the ‘richest’ (in 1985).

4.3 Election Data

Provincial politics in Québec, which is the focus of this paper, operates in a first-past-the-post

system and was essentially bipartisan over the period of interest: the ‘federalist’ Québec Liheral

Party and the independentist’ Parti Québécois (PQ) have alternated in power since 1970. For

the period most directly related to the expenditure data (1986-1996), the Liberals were in power

from 1985 to 1991. when the PQ took office, onlv to he replaced in power bv the Liberals again in

2003. Table 3 provides some summary statistics On the elections held over the 1981-2003 period.

From the electoral data. several political variables are constructed. The main political variables

nleasm’e the interisity of political competition — ‘ in the theoretical model
— and the presence or

not of long-mn partisan loyaltv in the theoretical moclel. A standard measure of ‘closeriess’ of

elections at the riding level (IiIAR) is used as a proxv for the iritensit of political competition.

This variable is defined in a straightforward manner for a particular district j ancl the last election

hefore vear t as

ItIAR
= Ujit— kj2t (9)

>Zk=i
where Vjkt is the number of votes cast for candidate k. K is the total number of candidates, and

the candidates are ordered in decreasing order of their number of votes, such that v1 stands for

the number of votes for the winning candidate in district j, Vj2t stands for the number of votes for

the second rnost popular candidate. etc. Thus j1L4R captures the margin of the winner over total

votes cast ancl will be used in the empirical analysis to capture the effect of political competition.

Summarv statistics are provicled in Table 2. There is wide variation in winning Inargins across

districts. For example, in the 1985 election, winning margins ranged from .23% to 86.93%. The

1Two other parties have been represented in the National Assembly (N.A.) over the 1981-2003 period: the ‘English

speaking’ Equality Party (four members of the NA. in 1989) and the ‘conservative’ Action démocratique du Quéhec

(one elected in 1994). Separate elections are also held at the federal, municipal and school-board levels,
1n election years, the previous election is also used. The same convention is adopted by Milligan and Smart

(2005), who use a similar measure of election closeness.
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average margin was 20.47% in the 1985 election, 15.81% in the 1989 election, and 21.57% in the

1994 election.

To capture a district’s layalty to the party in power, six closely related measures of partisan

loyalty are used. They exploit the fact that loyal districts repeatedly vote for a given party,

often over long periods. Ail share the same iogic: LOYAL = 1 if riding j repeatedly voted

for the incumbent government in a given series of elections, O otherwise. The six ioyalty variables

(iabeied Li to L6) capture different combinations of elections (see Table 2 for details). For exampie,

according ta Li a district is classified as ‘loyal ta the party in power’ in year t if it voted for the

party currently in power in the 1985, 1989 and 1994 elections.37 Depending on the measure being

used, on average between 20% and 35% of districts can be classified as Joyal’ ta the party in power.

This appraach ta the measurement of partisan ioyalty differs from the approaches followed in Case

(2001) and Larcinese. Rizzo and Testa (2006). In those studies. vote shares for the incumbent party

are used as measures of what Larcinese et ai. label Jdeologicai bias.’3 To capture the dynamic

aspect af partisan ioyalty, the current application focuses an a measure of ioyalty based on the

extent of repeated support for the party in power.

Finaiiy. twa variables describe the status of individuai politicians in the Québec parliarnent (the

National Assernbly). The GOV variable takes values 1 if the district is represented by a member

of the National Assembiy (I\INA) from the government party and O otherwise. In ail three eiections

directly relevant ta the expenditure data (1985, 1989 and 1994), majority gavernments vere elected.

Consequently, more than 50% af seats in the National Assembly were held by the gavernment party,

and as many as 82% foliowing the 1985 eiectian. Within the parliamentary delegation of the party

in power, some MNAs are aiso cabinet members. The JtIIN’ variable equals ane if a district’s

MNA vas a cabinet minister during the previous calendar year, O atherwise. On average, one out

of five MNAs were cabinet ministers in a given year between 1986 and 1996.

5 Main Empirical Resuits

In this section, I study the relative raies played by political campetition and partisan layalty in

the geagraphic allocation of road spending in Québec. The section praceeds as follows: Sectian 5.1

facuses on the effect af palitical campetitian. The standard test af the pohtical competitian effect in

7In an election year, the party forming the incumbent government is deemed the party in power.
In a related paper, Larcinese, Snyder and Testa (2006) measure ideological bias using exit poils. Such data are

not availahie in Québec.
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the literature involves regressing expenditure on a measure of election closeness, generally winning

margin. As a benchmark. resuits based on this standard approach, i.e. ahstracting from partisan

loyalty. are presented. Measnres of partisan loyalty are introduced in Section 5.2. Section 5.3 then

explores the composition of road expenditure by presenting separate resuits for construction and

maintenance expenditure.

5.1 Political Competition

In this subsection, the basic estimating equation relates spending in district j and year t (EXP/)

— the empirical counterpart of e3 in the theoretical model — to winning margin (MARJ) in the

previous election. controlling for a series of district characteristics:

EXP/ = + TJGMARI * GOV/ +jj0AIAR * OPP/ + ØZI + OX + + + I’ (10)

where ais a constant. OPP/ = l—GOV/, p isa vector ofyear effects. and isa vector of district

fixed effects. The dependent variable is measured as the level of road spendingA° ZI includes the

political variables GOV/ and MIN/. and XI includes the following district cbaracteristics: area

covered by the district (AREA). popnlation size (POP/), urban population silare (URBi), number

of manufacturing firins (FIRAIS). unemployment rate (UEI) and housebold income (INCI).

Note that tbis initial specification excludes partisan Ioyalty, which will be introduced in Section

5.2, in order to focus first on the correlation between winning margin and expenditnre. Equation

(10) allows the effect of winning margin on expenditure to differ between ridings held by the

government (captnred by the parameter ‘7G) and opposition parties (,).10

5.1.1 Benchmark Results

The resnlts for this benchmark regression are presented in the first two columns of Table 411

Specification (1) includes the XI vector but no district fixed effects.12 Most ‘economic’ controls

enter the regression significantly and with the expected signs. The area and urban population

9Results are generally insensitive to cbanges in tbe definition of tue dependent variable. Regressions using as the

dependent variable per capita expenditure. budget shares and ratios to tbe average district yield very similar results.

and are available upon request.

°Table 5 will also report bencbmark results xvithoot this interaction — see Section 5.2.
“Throughout the paper. standard errors are adjusted for clostering. Groups are deflned according to the margin

variable, which changes only once per electoral cycle in each district.
°Since some district characteristics are coded as time-invariant, inclusion of flxed effects ahsnrbs them. In specifi

cations (2) to (5), AREA3, URB’ and FIRMS are dropped and fixed effects are inclucled.
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variables are strongly significant, with a positive sign for the former and a negative sign for the

latter. The unemployment rate is also significant and enters tbe regression positively (higher

unemployment being associateci witb more spending), perhaps reflecting the role of transportation

infrastructure in regional development policies. ‘4Vhile the positive signs on the other two economic

variables (inconie and number of firms) suggest a positive relationship between economic activity

and spending. only the number of firms coefficient is statistically significant.1d

Turning now to tbe political variables, the main parameters of interest are rj and ri (respec

tively the coefficients on MARI * GOI”/ and MARI * QPP/). The basic empirical test can be

thought of as follows: consistent with the swing voter view of distributive politics, the theoretical

model’s political competition effect predicts tbat both 7/ and q should be negative. Accord

ing to this effect. more spending should be directed to riclings with narrow margins regardless of

which party currentix’ holds the riding. those ridings being the most likely to he pivotal in tbe

next election.1’ However, Specification (1) displays a strong positive effect of winning margin in

government-held ridings (iG > O). This result thus seems to sharply contradict the swing voter

view of distributive politics and is more in une with ihe machine politics view. 11w coefficient on

MARI * OPP/ bas the expected negative sigri but is not statistically significant. 11w other two

political variables (GQV/ and MIN/) display insignificant effects.

Specification (2) exploits the panel structure of the data. By including fixed effects. it controls

for fixed uncbanging district characteristics. Ihe resuits for Specification (2) show that 1G and î70

bave the saine signs as in Specification (1) but neither of thom is statistically significant, with 1G

now much smaller. Again, these resnlts provide very little evidence in favour of tbe swing voter

view.

Specification (3) presents the resuits from a fixed-effects regression on the subsample of districts

that were in the first three deciles of the winning margin variable in 1985. The results from tins

specification provide useful information with respect to a potentially nonlinear effect of the winning

niargin on expendituie. Indeed. it is for the highest margins that one would expect the swing

district prediction to be the weakest. Hence, limiting the sample to close races introduces a bias

against finding machine politics patterns, which are intuitively expected to be more prevalent for

lAThe number of manufacturing firrns is central to the analysis of Cadot et al. (2006), which they interpret as a

proxy for lobbying activities. My resuits corrohorate tbe presence of a significant Iink betweon the number of firms

and spending.

°As shown by Lemma 1’ in Appendix A.3. there is no e priori reason to expect that the political competition

affect should work differently in government and opposition districts.
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higher margins. Both G and now have the negative sign predicted by the political competition

effect. While the effect is now significant for opposition-held ridings, it is stili insignificant for

government-held ridings.43

5.1.2 Electoral Budget Cycle

The first three specifications in Table 4 make the strong assumption that the impact of political

variables such as MARi * GOV3 are constant over time. Specifications (4) and (5) allow the impact

ofMAR*GOVt to vary over the electoral cycle.16 In Specification (4), MAR*GOV is interacted

with three electoral cycle dummies: ELEG (election years: 1989 and 1994), PREELEC’ (pre

election years: 1988 and 1993), and POSTELEC’ (post-election years: 1986. 1990 and 1995). The

coefficients on all three interaction terms are positive. However, MARi * GOV/ is only significant

when interacted with the ELEG dummy, revealing that a lot of the action is concentrated in

election years. Note that the coefficient on MARi * OPP/ (which is not interacted with electoral

cycle dummies here) has the expected negative sign and is marginally significant. Specification (5)

is presented as a robustness test foi’ the positive sign on MARi * GOVL * ELEC’ in Specification

(4). Interactions with PREELEC and POSTELEG are dropped. and year effects are included.

The pattern of interest (the positive sign on the estimated coefficient for MARi * GOV1 * ELEG)

appears to be robust.

These results indicate that’ the dynamics in opposition ridings tend to conform to the standard

swing voter view but that, in government-held ridings, there is no supporting evidence.47 Fur

thermore, the effect of winning margin is positive and significant in election years, when electoral

‘It may be argued that Specification (3) controls for the potential endogeneitv of political variables, at least to

some degree. According to Lee et ai. (2001), by following over time a subgroup of districts where winning margins

were initially narrow. it is possible to isolate a group of districts that share similar unobservable characteristics.

Unfortunately, given that the variable of interest here is the winning margin, this strategy is ohviously flot fully

satisfactory for our purposes since using margin to spiit the sample effectively treats it as a control variable. Note

also that there is a tracle-off here in restricting the sample to doser races, which would arguahly reduce the endogeneity

bias but also reduce the number of observations and hence the precision of the results. Unreported results show that

choosing a lower cutoif does flot signiflcantly alter the qualitative pattern of the political variables. For a more

comprehensive discussion of potential endogeneity issues, see Section 6.
°There is a large body of literature on political budget cycles, the well-known phenomenon that aggregate govern

ment budget fluctuations are influenced by political dynamics. Brender and Drazen (2005) revisit the evidence on the

political budget cycle and, in a related paper, Drazen and Eslava (2006) provide a theoretical model of redistributive

politics in which swing regions are targeted before the election.

1TMilligan and Smart (2005) find a similar dichotomy.
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competition is expected to be the strongest. On average, government-held ridings with high winning

margins in the previous election received higher road spending in election years. The estimated

eifect is economically significant, n one percentage-point increase in winning margin being associ

ated with $40,000 worth of spending in election years. The remainder of this section argues that

this pattern is largely explained by the positive correlation between winning margin and partisan

loyalty.

5.2 Partisan Loyalty

The large positive coefficients on MARi estimated for government-held ridings in the previous

subsection are puzzling if one’s prior is the swing voter view of distributive politics. Why would

rational politicians not target swing districts, especiaily close to an election? I argue that these

estimates might suifer from an omitted variable bias related to the role played by partisan loyalty.

High margins tend to be associated with strong partisan loyalty. And the theoretical model of

Section 2 develops one rationale as to why loyalty might be a determinant of the allocation of

spending across districts. In terms of ecluation (10). the coefficient on MAR *G0143 will be biased

if (j) MARi * GOV/ is correlatecl with partisan loyalty. and (ii) if the error term e is also correlated

with loyalty.

Regardless of the loyalty measure (Li to L6) being usecl, there is indeed a strong positive corre

lation between MARi and LOYAL (see the last column of Table 5). The coefficient of correlation

between these two variables varies from .28 for L4 (loyalty deflned over all future elections) to .50

for L3 (loyalty deflned over ail past elections) and is aiways signiflcantly diiferent from zero at the

1% confidence level. Omitting loyalty from the regressions vill therefore be a concern to the extent

that partisan loyalty is in itseif a factor in the geographic allocation of spending, as suggested by

the theoretical model.

In this subsection. I take this concern seriously and present results based on the following

equation:

EXP = n + MAR + SLOYAL + Z1 + OX + p + + . (ii)

This specification includes the partisan loyalty variable and provides evidence on the relative in

fluence of political competition and loyalty on the allocation of spending. The main parameters of

interest are now and S. In une with the swing voter view, 5’ is expected to be negative. Consistent

with the machine politics view, is expected to be positive.48

Since the focus of this subsect ion is on the partisan loyalty effect, the regressions do flot allow the effect of winning
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Table 5 reports resuits from regressions with the six loyalty variables, with and without fixed

effects. It also reports the results from a benchmark regression excluding LOYAL. Mirroring the

resnlts presented above, the coefficient on MARI () is positive and significant in the benchmark

regression. Regardless of wbich loyalty measnre is being used, the inclusion of LOYALI in the

regression considerably decreases the coefficient on MARI. Although it remains positive in most

cases, it is neyer significant. In contrast, the coefficient on LOYALI () is positive and significant

at the 1% confidence level in ah specifications but one.

When equation (11) is estimated with fixed effects, the coefficient on LOYALI is stili positive

but not significant:’° Tbe sudden explanatory power of the 0017/ variable wben fixed effects and

the loyalty variable are introduced is puzzling, as it is the only specification in which this variable

displays a significant effect. Note that with fixed effects, the impact of loyalty — essentially a

fixed district characteristic — is identified from changes in the loyalty variable. By construction

of the loyalty variables used in this stndy, such changes occnr only when there is a change in

government. In the current context, this occnrred only in 1994. Given this limited variation.

changes in the loyalty variable are hard to disentangle from changes in the 0017/ variable. many

of which correspond to the changes in LOYALI — see Section 6.2 for a difference-in-differences

strategy which actually exploits the 1994 change in government.

To address this concern. I also provide results from a fixed-effect regression without the 0017/

variable. These results show an estimate of the effect of loyalty that is strongly significant. Although

smaller in magnitude than in the regressions ivithout fixed effects, the latter effect is economically

significant: it implies that a loyal district received 17% more spending than the average district.

5.3 Construction vs. Maintenance Expenditure

The data allow for a separate analysis of construction and maintenance expenditure, with the former

containing major road improvement projects. One might expect maintenance expenditure to be

less responsive to political considerations and more responsive to local needs than construction

expenditure. This is indeed what the results in the hast two hines of Table 5 indicate. While

partisan loyalty has a positive and strongly significant effect on construction expenditure, the effect

margin to differ in government-held and opposition-held districts. However, note that since loyalty to the party in

power is taken into account, one should not expect a difference in the effect of winning margin in government vs.

opposition ridings — see Appendix A.3.

Table 5 presents resuits for fixed effects regressions only with Ioyalty measure L2. As shown by resuits for the

six loyalty measures without fixed effects, the resuits are only slightly sensitive to the definition of LOYAL.
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is considerably smaller (and not significant) for maintenance expenditure. This resuit suggests

that major projects, presumably those with the biggest long-term value to voters, are being driven

by partisan ioyalty. The positive coefficient on MAR in the maintenance expenditure regression

(significant at the 10% level) is hard to interpret and once again casts doubt on the presence of a

significant political competition effect in the behaviour of Québec governmerits over the 1986-1996

period.

Taken together, the resuits presented in this section illustrate the difficulty of identifying any

evidence of the standard swing voter view in the Québec data. They do, however. provide stronger

support for the machine politics view. Section 6 below shows that this overali picture is robust

when accounting for the potential endogeneity of political variables.

6 Robustness and Endogeneity

In this section, the robustness of the results presented in Section 5 is assessed hy means of instrumen

tal variables (IV) and difference-in-differences strategies to account for the potential endogeneity of

the LOYAL variable. As suggested by the theory discussion in Section 2, partisan loyalty is the

product of repeated interaction between parties and voters. Hence, whiie loyalty can be expected to

be a causal factor in the allocation of spending, it is also likeiy that causality works in the opposite

direction if governments actually spend with the intention to nurture local partisan loyalties. More

generally, endogeneity biases will arise if non-observable considerations, e.g. preferences for public

goods, are correlated with both electoral outcomes (specifically partisan loyalty) and the geographic

allocation of road spending.

To get a sense of the likelihood that partisan loyalty is picking up some unobserved hetero

geneity across districts, Table ‘7 compares the 28 districts that were loyal to the Liberal party

in ail elections betweeri 1981 and 2003 (i.e. according to L2) to the other 97 districts, based on

observable characteristics. Suggesting that unobserved heterogeneity might be an issue, liberal

strongholds’ are statisticaily different from the other districts aiong three dimensions: loyal districts

tend to be shghtiy smafler, have a lower unempioyment rate, and have a much smafler share of

French-speakers. The latter is the main observable difference between liberal stronghoids and other

districts and will form the basis for the IV strategy that follows.

Based on these observations, the direction of the potential OLS bias affecting the LOYAL

coefficient is unclear. On the one hand, Liberal stronghoids tend to be economically dynamic areas
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(as suggested by the low unemployment rate) and hence can be expected to have a strong need for

new or improved roads. If this is true, one should expect the OLS estimates to be upward-biased.

On the other hand, Liberal strongholds tend to be small urban districts, which can be expected to

be characterized by a low preference for road spending compared to other public spending. This

alternative story suggests that OLS estimates rnight instead be downward-biased.

6.1 Instrumental Variables

The IV strategy uses the French-speaking population variable (FRENCH) as an instrument for

partisan loyalty. The rationale for this instrument cornes from a fundamental characteristic of the

political environment in Québec: partisan loyalties and language spoken are strongly correlated.

Roughly 8091c of the province’s 7-million population are French-speaking, the rnajority of whorn

descend frorn original French settlers and have a Roman Catholic background. The English-speaking

population, which forms a majority in Canada as a whole, is the rnost important linguistic rninority

in Québec. This British (and usually Protestant) presence in Québec goes as far back as 1760,

when New France vas integrated in the British Empire. The Parti Québécois, which advocates the

province’s independerice from Canada. clraws aln1ost all of its support frorn the French-speaking

comrnunity. In contrast, loyalty to the Liberal Party (in office for rnost of the period covered by

this study) tends to arise in districts where the Eriglish-speaking population is concentrated (e.g.

Western Montréal). Anecdotal evidence for this is provided by the fact that among the 12 strongest

wins for the Liberals in 1985 (the top decile), 11 occurred in Western IViontréal ridings.

The IV regressions are conducted under the assumption that language is in itself not a direct

deterrninant of the level of transportation expenditure received by a district. If language has an

influence on spending patterns, it is taken here to be mediated by the political process (through

its influence on partisan loyalty). This is what the flrst stage regression captures: the linguistic

composition of a riding is a key determinant of the nature of partisan loyalty in that riding. In the

second stage, partisan loyalty itself (together with the intensity of political competition) captures

the ability of politicians to bias the allocation of spending for electoral purposes.

The bottom panel of Table 6 presents flrst-stage diagnostics documenting the strong correlation

between FRENCH and LOYAL. The correlation between the two variables is strong, ranging

from .29 for loyalty variable Li to .46 for L5. The usual F-tests and partial R2 measures conflrm

that, regardless of which definition of the loyalty variable is used, FRENCHi’ has strong predictive

power in the first-stage regression.
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IV resuits, featured in the top panel of Table 6, are qualitatively similar to the previous resuits.

In fact, the effect of partisan loyalty is slightly bigger and stili statistically significant in ail specifi

cations (except again for maintenance expenditure). The coefficient on winning margin is negative

in most specifications but, as before, is neyer significantly different from zero. These results con

firm the robustness of the previous section’s resuits, and suggest that causality is working in the

expected direction, i.e. from partisan loyalty to spending.

The fact that the IV estimates tend to be bigger than their OLS counterparts is noteworthy

and likely due to the fact that the first-stage regression underscores the effect of politically powerful

English-speaking ridings (the core supporters of the Liberal party), hence reinforcing the estirnated

impact of loyalty on expenditure. As suggested by Dixit and Londregan (1996), it may be less

expensive for the government to cater to its core supporters, for organizational or informational

reasons. If this is the case, then IV results wili remain upward biased. Nevertheiess, even if they

do not allow for a direct test of the theoretical modei of Section 2 against Dixit and Londregan’s

modei, these IV results suggest that core supporters within loyal districts are driving the spending

allocation in their favour. Indeed, the FRENCH’ variable can be interpreteci as a rough proxy

for the withiri-district distribution of partisan loyalties in Québec. And results show that a large

proportion, in a district, of the language group that is traditionaliy loyal to the party in power

tends to reinforce the correlation between a district’s loyalty and road spending.

6.2 Difference-in-Differences

An additional caveat of the above IV strategy follows from the fact that FRENCH is essen

tially a time-invariant district characteristic. Therefore, in this particular application, it is not a

suitable instrument in the fixed effects regressions (fixed effects are accordingly excluded from the

IV regression). But the fact that there was a change of government in 1994 allows for a different

identification strategy which exploits variation over time in the loyalty variable.

The rationale is simple: the extra spending directed to ridings that are loyal to the Liberals

while this party is in power should go away when the PQ takes office in 1994. This suggests a

difference-in-differences strategy that compares spending in ridings that are loyal to the Liberals

(1) to spending in the other ridings (o), before and after the 1994 election. Here, the effect of

partisan loyalty is identified as follows:

(EXP6_94 — EXP5_96)— (EXP80694 — EXP9°5_96) (12)

where the upper bars denote averages. In terms of controlling for the potential endogeneity of
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partisan loyalty, the main advantage of this approach is that it differences out any fixed systematic

difference between ridings that are loyal to the Liberal party and the rest of the province.

Figure 1 provides visual evidence corresponding to this identification strategy. Ridings that

can be classified as loyal to the Liberals clearly benefited from an advantage in terms 0f road

construction expenditure when that party vas in power (between 1985 and 1994). Although that

advantage varied from year to year during the two Liberal mandates, it was present in every

year for which data are available (rernember that the data were flot collected in 1991). It was

especially large around the 1989 election and again in 1993, a pre-election year. Following the 1991

election. in which the PQ returned to power, Liberal strongholds experienceci a sudden drop in

road expenditure. I\iieanwhile, the other ridings (which inclucle those loyal to the PQ) saw their

spending level rise importantly in 1996. As a result, in the two years after the 1994 election for

which expencliture is available, Liberal strongholds received less construction spenciing than the

other ridings.

Figure 1: Road construction expenditure in Liberai strongholds vs. other ridings

Table 8 presents the results pertaining to this difference-in-differences exercise. Resuits are

presented for ail expenditure and for construction and maintenance expenditure separately. I also
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present results from a regression with the full set of district characteristics. The first panel of Table

8 shows that ridings that were loyal to the Liberals experienced on average a $1.4-million drop in

total road expenditure per district after the PQ took office in 1994, txvo thirds of this drop be

ing attributable to construction expenditure. Meanwhile, the other districts experienced a modest

$147,000 increase in total expenditure, which hides a $0.5-miiiion increase in construction expendi

ture coupled with a $360,000 decrease in maintenance expenditure (sec the second panel of Table

8). The difference-in-differences estimate is positive and significant for construction expenditure,

but again not for maintenance expenditure. This resuit is robust to the inclusion of the full set

of controls. Although the estimated loyalty effect is still positive and of the same magnitude as in

other identification strategies presented above, it is not estimated with sufficient precision to be

statistically significant for ail expenditure. Nevertheless, these results provide additional evidence

that loyal ridings have received more road construction expenditure over the 1986-1994 period.

7 Conclusion

This paper has examined an important dimension of government behaviour with respect to the

centralized provision of local public goods, namely the geographic patterus of pork-barrel politics.

Two opposing predictions dominate the theoretical literature on this issue: the swing voter view,

folloving Lindbeck and Weibull (1987, 1993) among others, and the machine politics view, formal

ized by Cox and McCubbins (1986). According to the former, public spending is expected to favour

voters likely to be pivotai in the next election; according to the latter, spending is instead expected

to favour voters that form the traditional electoral base of the incumbent government, namely loyal

voters.

The dynamic political economy model laid out in this paper, in which electoral districts are

heterogeneous with respect to their partisan loyalty, combines the two views of pork-barrel politics

in a transparent way, making clear how they follow from incentives pertaining to different time

horizons. The model demonstrates that a political competition effect and a loyalty effect can operate

at the same time, working against each other to produce an ambignous short-run relationship

betxveen political competition and public spending at the district level.

To shed light on the relative importance of these two forces empirically, I exploited a rich data

set which documents the aliocation of public expenditure on roads amongst electoral districts in

Québec. Specifically, I explored the empiricai relationship between partisan loyaity, pohtical com
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petition and the geographic distribution of public spending. providing robust evidence that districts

which display loyalty to the incumbent government receive disproportionately more spending. The

evidence also indicates that the standard swing district prediction is not the main factor driving

the interaction between politics and expenditure allocation in Qnébec’s recent experience. although

there is some evidence of additional spending being directed towards districts held by opposition

parties where election outcomes were close. Furthermore. road spending exhibits an electoral cycle.

with machine politics patteras especially discernible close to elections. Overali, these resuits show

that, in the case of road spending, long-run political relationships are a key determinant of the

allocation of centrally-provided public goods.

In a more general setting than the one developed in the paper, one might envisage the govern

ment being able to pull a variety of pork-barrel levers. ranging from those well-snited to yielding

short-term political advantages just prior to election time (in the limit, pure cash) to much longer

term investments that may help secure enduring political support. In providing a panel data

analysis of an important example of the latter (road spending). this paper complements other work

in the literature that lias focused on more short-term discretionarv projects. The results suggest

that a minimal requirement for observing machine politics patterns is that the spending instrument

in question has the necessary long-terni significance for voters. In future work, it will be useful to

revisit these issues using comprehensive data on different types of public expenditure displaying

different degrees of durahility. A promising first step in that direction is provided by Diaz-Cayeros

et al. ‘s (2007) model of political portfolio diversification.

An important caveat of the analysis is that it does not directly tackle the key issue of within

district distributive politics. As the relevant data becomes available, future research shonld assess

whether the extra money fiowing to loyal districts benefits loyal voters or swing voters.
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A Appendix

A.1 Two-District Model: Proofs of Propositions

Proof of Proposition 1. Totally differentiating (6) with respect to e and y yields

de (1+)Fll(7+ê_es*)
>0 (13)

d7 — F(e8*) + (1 + 3)F”(7+ ê — e) —

which is also signed in a straightforward way by means of the properties of F. •

Proof of Proposition 2. Totally differentiating (6) with respect to eS* and yields

F(7+ê_es*)
<0. (14)

d6 FI(es*) + (1 + /3)F”(7+ ê — e) —

which is signed in a straightforward way by means of the properties of F. •

Proof of Proposition 3. First, consider the case where eS* = = (i.e. the two districts receive

an eciual share of the budget). Condition (6) must be satisfied. so F’() = (1 + i3)F’(7+ ).
(a) For a given value of . denoted , the latter condition defines the required value of as

a functiori of and ê : S(. ê) =
(F)

— i) . Note that to have < 1 it must be the

case that is not too high. Now consider an increase in e of e above and. accordingly.

a reduction of e in el*. This yields: (3,ê,e) = — i). Since F” < 0, we have:

(7, , E) < S(, ê, 0). Similarly, we have: 8(, , —E) c5ï, ê, 0). Hence, for a given value of
,

es* et’ if is relatively low, and el* > e8’ if is relatively high. (b) Now, for a

given value of S, denoted , this condition defines the required value of as a function of

and ê: 7(,ê) = F’’ (Ç) —

, which must satisfy7(S,ê) 0. Consider again an increase

in eS* of E above and a reduction of e in This yields: ê, e) F’’
(F’±E)) —

+ E.

Again since F” < 0, we have: y(,ê,e) > 7(,ê,0) and 7(,ê,—E) <7(,ê,0). Thus. for a

given value of S. es* > e1 if-y is relatively high, and El* > es* iff’y is relatively low. •

A.2 The Multiple-District Model

Consider multiple districts, indexed such that j E {1, ..., J}. Assuming as before that the incumbent

politician’s utility depends linearly on the number of seats held, generalization of the two-district
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case yields the following prohiem:

max (15)
{eJ},1 j=1

s.t. = + F(73 + e3) Vj

Vj

e3 =

where ‘y3 = y() + . The same restrictions on the parameters as in the two-district model apply

here: e3 O, > O, O < < 1. 0 < < 1, F’ > O, F” < 0, 0 <F(e) < Ve and F(O) = O.

Making the appropriate substitutions, the Lagrangiari for this problem may ho written as

[_ei] (16)

w-hicli yields the first—orcler conditions (assuming an interior solution)

= F’’ —
= G(63)_() —, Vi. (17)

where G(3) F’—’ . Summing over ail districts vields an implicit expression for the

Lagrange multiplier \ in terms of the model pararneters:

(18)

Like in the two-district inodel, two opposite forces affect the allocation of spending across districts.

The effect of the initial political advantage on spending is negative (p4- O). Provided that yJ

and are not too negatively correlated with each other, the direct effect of loyalty, given ‘y3, is

positive (G’(f3) 0). These are formalized in the following assumption and lemmas.

Assumption 3: ‘(3)
‘, where ‘ =

((1+6’’73+eii + Z (1+)2F(7i+ei*))

Lemma 1 (political competition effect): District-j expenditure is decreasing in the

initial electoral advantage in district j.

Proof. = —1 <0.
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Lemma 2 (loyalty effect): Under Assumption 3, G(&) is an increasing function of

à-j.

Proof. Differentiating G(à-) = F’(1) with respect to à- yields

G’(6)
= ( +

1
(19)

F(yJ+eJ*) (l+fl63)2 1+à-d83)

Totally differentiating (18) with respect to ? and à--’ yields

‘(à-JLd (1+/3J)2F/(7i+ei*)

\‘J 1
j=1 (1+J)Fh/(7i+e3*)

Signing (19) involves signing the expression + which is negative

d,\
(21)

dÔ 1+/36

For this condition to hold, we need

‘(à-)>À (____________

1
. (22)

— (1 + 8à-)2F”(J + eJ*)
..

(1 + 8à-’)2F”(’ +

which is true by Assumption 3. •

Proposition 4 summarizes the trade-off that the government faces in the allocation of across

districts.

Proposition 4: In the multiple district model, district-j expenditure increases (de

creuses) with loyalty (6-’) as long as the loyalty effect dominates (is dominated by) the

political compettion effect associated with an increase in à-.

Proof. Differentiating (17) with respect to &‘ yields

6ej*
= G’(à-)

—

‘(6) 0. (23)

G’(6) is positive by Lemma 2 and y1(à-J) is bounded below by ‘ < O (Assumption 3).

I
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A.3 The Case of Opposition Districts

Introducing districts in which the electoral advantage favours challengers can be done in a relatively

straightforward manner by allowing to take negative vaines and by altering equation (2) as foiiows

when y3 <O:

Since F’ > O, reelection probability in period 1 is therefore decreasing in the absolute value of ‘-y3.

Mirroring the case of districts with a positive electoral advantage, when L-y is small reeiection

probabihty is close to the district can be thought of as a swing district, and the marginal benefit

of spending in that disctrict is iarge. When 73 is large reeiection probability is close to O, the

district can be thought of as a sure loser for the incumbent government, and the marginal benefit

of spending in that district is low.

To formahze the political competition effect in ‘opposition districts,’ consider an incumbent

government facing a group of D districts in which ‘-y3 + e3 <O and P = O thus there is no loyaity

effect (in favour of the incumbent). The incumbent’s problem becomes:

max (24)
{ei

s.t. p = — F(7 + e3) j

e3 ê,

which yields the first-order conditions (assuming an interior solution)

ej* = F’ (—x) — 7i Vj. (25)

Lemma 1’ (poiiticai competition effect in opposition districts): In a group of D districts

in whzch + e3 < O and cY O, district-j expenditure is decreasing in the absolute value of the

initial electoral advantage in district j.

Proof. fÇ = —1 <O.•

We therefore expect the political competition effect in oppostion districts to mirror the pohtical

competition effect in government-held districts.
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Table 1. Summary statistics: Expenditure data (dependent variable)
Total expenditure Construction

\‘ears Obs. Mean Min. Max. Mean Min.

1986 119 4840 0 20746 1999 0
(4536) (2399)

1987 119 5129 0 29694 1888 0
(5333) (3003)

1988 119 5480 0 28626 2363 0
(5466) (3425)

1989 124 5328 0 25106 2089 0
(5007) (2799)

1990 124 5775 0 28426 2269 0
(5647) (4090)

1991 ?s/ot available

1992 113 5846 0 22170 2508
(4965) (3067)

1993 113 5439 1 28609 2389
(5101) (3337)

1994 118 5656 0 25855 2613
(5752) (3429)

1995 liS 5259 0 2307l 2187
(4982) (2698)

1996 121 5224 19 25995 2700
(5232) (3435)

Ail 1185 5396 0 29694 2299
(5205) (3203)

N: Standard deviations in paratheses. 1992 Canadian dollars (000$).

0 15257 3339
(3019)

0 20336 3050
(2916)

0 17148 3042
(3059)

0 16848 3071
(2970)

0 24712 2523
(2629)

0 24712 3098

(3096)

0 10920

0 11881

0 11078

0 11912

16 11206

0 22436

Maintenance
Max. Mean Min. Max.

14110 2841 0 10718
(2780)

23120 3241 0 11744
(3218)

21843 3118 0 10645
(3010)

17255 3238 0 22436
(3541)

21141 3506 0 13551
(3629)



Table 2. Summary statistics: District characteristics and political variables
Vears Obs. MeanVariable - Description Std. Dcv. Min. Max.

District characteristics

AREA District area (ln(km2)) 1991 125 5.55 2.81 1.20 12.75

POP District population (count) 1986 125 52242 7753 14530 68820
1991 122 55237 9927 13990 76535
1996 122 57099 11393 13765 82931

LJRB tJrban population (share) 1986 125 .7605 .2655 .1081 1.0

FJRMS Manufacturing firms (count) 1988 124 115.52 75.48 7 426

(JE Unemployment rate (°/o) 1986 125 12.46 4.84 5.3 29.17
1996 122 15.06 7.18 6.6 48.9

INC Meanhouseholdincome 1985 125 41706 8563 25061 70520
(1992 Canadian dollars. $/year) 1995 122 41066 7971 24813 65892

FRENCH French-speaking pop. (share) 1986 125 .8185 .1990 .1305 .9896
1991 122 .8225 .2023 .1352 .9924
1996 122 .8056 .2087 .1313 .9818

Political variables

AI.1R Winning margin 1985 120 .2047 .1777 .0029 .8693
1989 125 .1581 .1083 .0024 .4984
1994 122 ,2157 .1767 .0009 .7489

GO,. Government dummy 1985 120 .8167 .3886 0
1989 125 .7360 .4426 0 1
1994 122 .6066 .4905 0 1

Partisan loyaltv du,n,nies celeciions included)
LI 85. 89, 94 Ail 1250 .2912 .4545 0 1
L2 81, 85, 89. 94. 98. 03 Ail 1250 .2032 .4025 0
L3 Ail past elections AIl 1250 .2752 .4468 0
L-,’ AIl future elections AIl 1250 .3056 .4608 0
L5 8L85 AIl 1250 .2976 .4574 0
L6 98. 03 AIl 1250 .3472 .4763 0

MIN Cabinet minister AIl 1250 .2016 .4014 0 1



Table 3. Summary statistics: Provincial general election resuits, Québec, 1981-2003
Vote date Number ofseats in the National Assembly

QLP PQ EP ADQ Total
General elections

April 13, 1981 42 80 122

Dec. 2. 1985 99 23 122

Sept. 25. 1989 92 29 4 125

Sept. 12, 1994 47 77 0 1 125

Nov. 30. 1998 48 76 0 1 125

April 14. 2003

Lecend:
QLP: Québec Liberal Party
PQ: Parti Québécois
EP: Equality Party (first ran in the 1989 election)
ADQ: Action démocratique du Québec (first ran in the 1994 election)

76 45 0 4 125



Table 4. Panel estimation results
(1) (2) (3) (4) (5)

OLS Fixed effects Close races Electoral cycle
MAR*GOJ’*ELEC 4120** 3041*

(1720) (1588)

MAR*GOV*PREELEC 1799
(1334)

MAR*GO1’*POSTELEC 1487
(1012)

iIIAR*GOV 3507*** 238 -1496 -1881 -411
(972) (928) (3037) (1161) (979)

A,L4R*OPP -1392 -1771 _7733** _1843* -1830
(1521) (1082) (3107) (1062) (1085)

GOJ’ -324 435 100 618 494
(466) (417) (784) (416) (418)

ELEC -534 47
(326) (411)

PREELEC -341
(292)

POSTELEC -293
(249)

P.IIN 528 210 -415 111 183
(367) (274) (524) (267) (274)

,1REA 867***

(135)

POP .0179 -.0120 -.0394 -.0103 -.0117
(.0213) (.0343) (.0507) (.0308) (.0345)

URB ..5999***

(1381)

FIRMS 3.71*

(1.92)

(JE 115*** 92* -80 -71 90*

(45) (51) (180) (53) (51)

INC .0336 -.0427 .0630 .0327 -.0401
(.0250) (.0721) (.1409) (.0728) (.0721)

Fixed effects no yes yes yes yes
Year effects yes yes yes no yes
R2 .5646 .7555 .8134 .7544 .7568
Observations 1158 1168 345 1168 1168
Notes: Dependent variable: district-level expenditure. Constants included but unreported. Robust standard errors in
parentheses, adjusted for clustering. Levels ofstatistical significance: 1% (***), 5% (**) and 10% (*).



Table 5. Pooled regressions with Ioyalty

MAR LOYAL GOV MIN FE R2 corr(MAR,LOYAL)

Benchmark regression (no control for loyalty) 2089** 453 685* No .5608
(832) (338) (364)

(LI) Loyal for 3 elections (85. 89. 94) 1072 11 10*** 118 576 No .5676
(880) (384) (355) (356) (6.4)

(L2) Loyal for 6 elections (81. 85, 89. 94. 98. 03) 700 1673*** 100 448 No .5739
(829) (407) (345) (345) (6.9)

(L3) Loyal in the past (81 onwards) 39 15l0’ 36 457 No .5710
(895) (385) (353) (350) (9.3)

(L4)Loyalinthefuture 1228 1298*** 81 553 No .5717
(813) (350) (344) (349) (5.4)

(L5) Loyal in the past (81 and 85 only) 103 1608*** 90 458 No .5744 .46***

(884) (373) (342) (350) (8.2)

(L6) Loyal in the future (98 and 03 only) 881 l359*** 56 546 No .5729
(811) (331) (345) (344) (6.3)

(L2) Loyal for 6 elections (81. 85. 89. 94. 98. 03) -529 236 729* 268 Yes .7551
(765) (482) (410) (270)

(L2) Loyal for 6 elections (81. 85. 89. 94. 98. 03) -84 907*** 309 Yes .7513
(751) (306) (268)

(L2) Construction expenditure only -835 778** 273 Yes .4721
(711) (306) (258)

(L2) Maintenance expenditure only 750* 128 36 Yes .8280
(390) (200) (163)

Qg5: Dependent variable: district-level expenditure. Constants included but unreported. Robust standard errors in

parentheses (robust t-stats in the last column). adjusted for clustering. Levels ofstatistical significance: 1% (***). 5% (**)

and 10% (*). n1 158. Full set of district characteristics ( X) and year effects included.



Table 6. Summary statistics: [iberal strongholds vs. other ridings, 1986
Variable Loyal to the Liberals Others Diff. (t-stat)

AREA 4.7 5.8

POP 52.962 52,034 0.6

URB 81 74 1.1

FJRJ1JS 128 112 1.0

UE 11.1 12.8

INC 42.937 41.351 0.9

FRENCH 65 87

Number ofridings 28 97

N: Level ofstatistical signiticance: 1% (***), 10% (*). Loyalty measure: (L2). Two-sided t-tests.



Table 7. Pooled 1V regressions

MARGIN LOYAL GOV MIN R2

OLS: (LI) Loyal for 3 elections (85. 89. 94) 1072 11 IO*** 118 576 .5676
(880) (384) (355) (356)

(LI) Loyal for3 elections (85. 89. 94) -1085 3465** 594 344 .5373
(1604) (1377) (545) (401)

(L2) Loyal for 6 elections (81. 85. 89. 94. 98, 03) -993 3712** -331 160 .5545
(1571) (1510) (476) (432)

(L3)Loyalinthepast(81 onwards) -3153 3861** -613 103 .5464
(2367) (1548) (562) (439)

(L4)Loyalinthefuture 111 2982*** -402 381 .5534
(1206) (1150) (496) (372)

(L5) Loyal in the past (81 and 85 only) -1703 3071*** -240 252 .5632

(1753) (1160) (443) (396)

(L6) Loyal in the future (98 and 03 only) -585 3008*** -425 378 .5552

(1367) (1131) (502) (359)

(L2) Construction expenditure only -1224 2552** -180 50 .2 104

(1154) (1103) (352) (347)

(L2) Maintenance expenditure only 231 1160 -151 110 .6822

(807) (740) (237) (199)

Firsi-stage diagnostics Correlation F-test Partial R2

(LI) .29*** 29.9*** .09

(L2) 27.5*** .09

(L3) 39*** 29.7*** .09

(L4) 35*** 39.0*** .10

(L5) .46*** 439*** .12

(L6) .40*** 42.8*** .10

Notes: Dependent variable: district-level expenditure. Constants included but unreported. Robust standard errors in

parentheses. adjusted for clustering. Levels ofstatistical significance: 1% (***). 5% (**) and 10% (*). nll58. Full set of

district characteristics (X) and year effects included. No district fixed effects. LOY4L instrumented with FREJVCH. First

stage diagnostics forthe excluded instrument (FREiVCH): robust test statistics. adjusted for clustering.



Table 8. Difference-in-differences estimates
Ail expenditure Construction Maintenance

Loyal Liberal ridings - Liberals in power 5999 2882 31 17

Loyal Liberal ridings - PQ in power

Difference (1)

Other ridings - Liberals in power

Other ridings - PQ in power

Difference (2)

Difference-in-di fference (I )-(2)

4634 1981

(1377)

2653

(683) (831)

D-in-D with full set ofcontrols 990 1160** -170

(734) (535) (406)

Dependent variable: district-level expenditure. Robust standard errors in parentheses. adjusted for clustering. Loyalty

measure: (L2). **significant at the 5% confidence level. Full set ofcontrols includes district characteristics (X). political

variables (Z) and year effects. No district fixed effects.

1365 901 464

(12-19,) (598,) (760)

5270 2079 3191

5417 2586 2830

-1-17 -507 360

(579) (328) f335)
1511 1407** 104




