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Abstract

This dissertation examines the sources of government spending variations across

time and countries. Overall, both theory and evidence indicate that government

spending variations originate not only from economic forces, such as the state of the

business cycle and inherited financial fragility, but are ultimately linked to a country’s

domestic political environment.

In Chapter 2, I provide empirical evidence on the political determinants of gov-

ernment spending using a panel structural VAR. I use the full sample of OECD

countries since 1990 and exploit time-varying ideological party positions. I find that

government spending appears to be the key channel through which government ide-

ology affects economic growth. In particular, left-wing governments tend to increase

government spending growth after being elected leading to a temporary increase in

economic growth.

In Chapter 3, I introduce a theoretical framework that is consistent with the

empirical evidence that decisions towards government spending vary according to the

ideology of the ruling party on a left-right spectrum. I incorporate heterogenous

voters, parties, and repeated elections into a traditional one-sector neoclassical model

and calibrate the model for twelve advanced economies since 1950. The model predicts

that a large fraction of the time series variations in government spending can be

linked to the domestic political environment for most countries (54% on average)

and especially in countries with more political polarization and higher persistence in
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government ideology, as in the United States, the United Kingdom, and Germany.

Chapter 4 presents an empirical case study of an additional, potentially impor-

tant source of government spending variations. I show that the lack of independent

monetary policy may constrain Eurozone countries with a fragile financial position

to implement austerity measures in the face of economic downturns such as the ones

experienced since the financial crisis and subsequent European debt crisis.
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Chapter 1

Introduction

There has been a great deal of heterogeneity in the evolution of government spend-

ing both across countries and time. For example, the ratio of central government

expenditure to output in Canada has been rapidly decreasing since the mid-1990s,

while the United States and the United Kingdom experienced the opposite trend over

that same time period. The objective of this dissertation is to provide a deeper un-

derstanding of the sources of government spending variations, while allowing for the

possibility that government decisions toward spending might be intrinsically linked

to a country’s domestic political environment such as the ideology of the government

and the timing of elections.

Understanding variations in government spending is especially important for the

following two reasons. First, short-term nominal interest rates have reached a histor-

ical low in many advanced economies in the last decade making fiscal policy, either

government spending or taxation, an especially important tool for countries to sta-

bilize the economy. Second, in contrast with the other components of GDP—private

consumption, investment, and net exports—there have been very few theories trying

to explain the origins of government spending.

In Chapter 2, I provide evidence on the political determinants of government

spending variations in advanced economies since 1990. Using a panel structural vec-

tor autoregressive model, I show that government spending follows partisan and op-
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portunistic cycles. In particular, I find that government spending increases following

the election of a left-wing party or a left-wing ruling coalition, but that both left- and

right-wing governments tend to stimulate the economy, by increasing government

spending, in the year prior to elections. The results are robust to different samples

of countries such as ones with fixed and flexible election dates as well as new and old

democracies.

In Chapter 3, I develop a simple theoretical foundation that is helpful to inter-

pret the relationship between economic and electoral outcomes. Motivated by the

empirical evidence found in Chapter 2, I build a theoretical framework in which

choices of government spending vary according to the ideology of the ruling party

on a left-right spectrum. I then exploit the large variations in the domestic political

environment, the business cycle, and fiscal policy stance since 1945 to identify the

country-specific parameters of the model for twelve OECD countries. To capture key

differences in ideology and voting behaviour across countries, I use a rich dataset from

the Manifesto Project database that documents electoral outcomes and time-varying

ideological party positions estimated from electoral platforms.

The model shows that an important part of the variance in government spending

can be linked to the political sector for most countries studied (54% on average), and

in particular for countries like the United States and the United Kingdom with (i)

more political polarization and (ii) a high persistence in government ideology.

For tractability, the rule for government spending used in the theoretical model

does not allow for any response to a country’s financial position like debt or budget
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deficit. In Chapter 4, I study an empirical case study of this issue for the Eurozone

member states using a nonparametric statistical model. I show that there was a

statistically significant co-movement in government spending during the post-financial

crisis period for a particular subset of member countries: Spain, Portugal, Slovenia,

Greece, Netherlands, Belgium, Austria, and Italy. The identified co-movement in

government spending is characterized by a large decline over the 2009–2013 period.

My analysis suggests that the severe spending cut following the financial crisis can

be linked to the countries’ financial position in the wake of the Maastricht Treaty. At

that time, the aforementioned countries each had a gross debt-to-GDP ratio above the

median level of the Eurozone, which coincides with the debt limit established in the

Stability and Growth Pact (60% of GDP). I do not find any evidence of co-movement

in government spending for the rest of the Eurozone or for other European countries,

with the exception of Denmark which has its currency fixed with the euro, suggesting

that the severe fiscal retrenchment was a phenomenon specific to only the Eurozone

and, in particular, the countries with the most vulnerable financial position.
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Chapter 2

Fiscal Policy, Government Ideology, and Economic

Activity: Evidence from OECD Countries

2.1 Introduction

The fiscal response to the economic contraction of 2008–09 and the subsequent

European debt crisis varied widely across OECD countries. The effectiveness of this

response is still debated among economists and policy-makers alike. An expansionary

fiscal stance was seen for example in the United States when the administration

adopted an important stimulus package in February 2009 as a response to the Great

Recession, that amounted to around $830 billion (CBO estimate). Canada went in

the same direction with its Economic Action Plan, a $30 billion stimulus package

enacted in January 2009 (Department of Finance, Canada). Later on, on the other

side of the Atlantic, policy-makers (in the United Kingdom and in Germany among

others) have implemented austerity measures.

The wide range in fiscal response in the face of the global financial crisis raises

an important issue about the factors driving government decisions towards spend-

ing. Most of the extensive recent literature on the effect of government spending on

output rules out any influence that the domestic political environment may have on

fiscal policy. In this chapter, I investigate empirically the dynamic interaction be-

tween the political orientation of governments, government spending, and economic
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activity. I study the group of OECD countries over the 1990–2015 period in an en-

vironment where electoral and economic outcomes are jointly endogenous. I use a

panel structural VAR and a rich dataset from the Manifesto Research Group (MRG)

that contains time-varying ideological party positions in most OECD countries since

1945.

I find that government spending is a key channel through which government ide-

ology on the left-right scale affects economic growth. In particular, the election of

a left- (right-) wing government is followed by higher (lower) government spending

growth in the following year, which in turn leads to a temporary increase (decrease) in

GDP growth.1 This result casts doubt on the “confidence” hypothesis predicting that

austerity announcements are expansionary through the rise in consumer and business

confidence. Once I control for differences in government spending across ideological

groups, I find that government ideology has no direct impact on economic growth.

I find that another key political determinant of government spending is the timing

of elections. In particular, both left- and right-wing parties appear to spend more in

the year preceding the election.2 The topic of political budget cycles—the relation-

ship between the timing of election and the government’s budget—has been studied

extensively in political economy and political science. In a review of the literature,

1Several empirical studies have identified a positive relationship between left-wing governments
and various forms of government spending, such as Pickering and Rockey (2011) and Blais et al.
(1993) for general government expenditure, Herwartz and Theilen (2017) for social expenditure, and
Busemeyer (2008) for higher education spending.

2This finding is consistent with the opportunistic model that was initially formalized by Nordhaus
(1975) and Lindbeck (1976) and later extended by Persson and Tabellini (1990) to incorporate
rational expectations. The opportunistic model is based on the idea that politicians have incentives
to implement expansionary policies prior to elections in order to maximize their chance of re-election.
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Alesina et al. (1997), Drazen (2001), and more recently De Haan and Klomp (2013)

show that the existence of a political budget cycle depends on a country’s charac-

teristics. For example, Brender and Drazen (2005) and later Hanusch and Keefer

(2014) show that the evidence in favour of political budget cycles is driven by the

new democracies. I find that the results appear to be robust to broader samples of

countries, such as the old and the new democracies as well as the countries with fixed

and flexible election dates. While the empirical tests of fiscal policy manipulation are

usually carried using annual data, the use of quarterly data allows for a more precise

identification of the timing of elections and the pre-electoral period.

Ramey (2011b) finds that professional forecasts of government spending Granger-

cause government spending shocks identified in VAR models. I show that when I

do not account for the domestic political environment in the structural VAR model,

the estimated government spending shocks are indeed foreseeable. In particular, I

show that both the ideology of the ruling party (or that of the ruling coalition) and

the pre-electoral dummy variables Granger-cause the estimated government spending

shocks.3

The structural VAR and the identification strategy used in this chapter are based

on the work of Ilzetski et al. (2013) and Blanchard and Perotti (2002). I augment

the model with an (endogenous) government ideology variable and control for the

effect of the timing of elections on government spending. My findings contribute

3Ramey (2011b) shows that whether the shock to government spending was anticipated can
substantially affect its estimated effect on output. The extent of the bias is quantified by Leeper
et al. (2013).
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to the extensive recent literature on the effect of government spending on economic

activity, see Ramey (2011a) and Ramey (2019) for two surveys of the literature. Sev-

eral studies show that the government spending multiplier varies according to various

circumstances. Ilzetski et al. (2013) show that the effect of government spending de-

pends on the countries’ characteristics (such as the exchange rate regime, the level of

development, and the degree of openness), while Auerbach and Gorodnichenko (2012)

among other show that the effect depends on the state of the economy. I contribute

to the literature by studying jointly the political and economic context. The finding

that government spending shocks can be anticipated up to four quarters in advance

when the political context is ignored highlights the importance of considering the

domestic political environment for understanding both the causes and consequences

of fiscal policy. As well, it may shed light on why the fiscal response to the global eco-

nomic contraction of 2008–2009 varied widely across countries given the heterogenous

political environments.

2.2 Economic and Political Data

The sample consists of 32 OECD countries for the 1990–2015 period.4 The main

model specification includes government consumption and gross domestic product

(expenditure approach) data at a quarterly frequency. Both data series are from the

Quarterly National Accounts reported by the OECD. Government final consump-

tion comprises mainly of healthcare, education, and defense spending. All levels of

4There are 35 OECD countries but the data were not available in the desired format for Chile,
Israel, and Turkey.
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government, i.e. central governments, state governments if applicable, and local gov-

ernments are included. The series are in real terms and seasonally adjusted. Growth

rates from the previous quarter are used to ensure stationarity.

The inclusion of tax variables would reduce the sample size substantially, as tax

data are not available at a quarterly frequency for many countries. They are therefore

not included in the model. However, Ilzetzki (2011) shows that the exclusion of tax

variables does not significantly alter conclusions on spending multipliers.

Measuring government ideology The main model specification also includes

a government ideology variable measured on a left-right spectrum.5 I construct a

measure of parties’ ideology on the left-right scale based on the party ideology index

from the Manifesto Project database.6 The index ranges between −100 (extreme

left) and 100 (extreme right) and is constructed using electoral platforms that are

coded based on 26 categories. In practice, however, the lowest score ever given was

−74.3 to the Communist Party of Luxembourg in the election of 1979 and the highest

score ever given was 90.9 to the Slovenian Peasant League in the election of 1990.

In order to position a party on the Left-Right scale, the Manifesto Research Group

estimates the emphasis that each party puts on each category that provides evidence

for pro-right and pro-left tendencies. Instances of pro-left tendencies include welfare

state expansion, education expansion, market regulation, support for labor groups,

and redistribution, while categories such as governmental efficiency, the importance

5Budge et al. (2001) and Robertson (1976) show that most policy positions can be summarized
using the Left-Right scale.

6Specifically, I use the ideology index labelled as “rile” in the MP database.
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of the use of military power, free trade and open markets, welfare state limitation,

and the need for fiscal responsibility provide evidence for right-wing tendencies.

One advantage of this dataset is that the ideological position of a party varies

through time, as parties get a new ideological score at every election (every three

and half years on average in the sample). This implies however that the ideology

variable is sampled at a lower frequency than the other two endogenous variables in

the model. Hence, it is assumed that the ideology of a party remains fixed during the

non-election periods.

Based on this index, I construct two alternative measures of government ideol-

ogy. As a first measure, I consider only the ideological score of the party winning

the highest number of seats in the parliament. However, the formation of coalition

governments in the lower house occurs roughly 30% of the time in the sample. Hence,

as an alternative measure of government ideology, I use the ideological score of the

majority party or that of the ruling coalition. For ruling coalitions, I take the average

of the parties’ ideological scores weighted by their percentage of seats in the lower

house:

∑
s

(
Ideos,t ×

#Seats,t
Seatt

)
(1)

where Ideos,t denotes the ideology of party s at time t as measured by the index

defined above, Seats,t the number of seats controlled by party s in the lower house,

and Seatt the total number of seats won by the ruling coalition. To illustrate, consider

the 2010 United Kingdom general election that resulted in a coalition deal between

9



the Conservative party and the Liberal Democrats. The Conservative party won 307

seats and scored 17.54 on the Left-Right scale, while the Liberal Democrats won 57

seats and scored 4.66 on the Left-Right scale. The ideological score of the ruling

coalition is therefore:

∑
s

(
Ideos,t ×

#Seats,t
Seatt

)
= 17.54× 307

307 + 57 + 4.66× 57
307 + 57 = 15.52.

I treat confidence and supply agreements the same way as I treat coalitions. Hence,

in the event that a minority government requires the confidence and supply support

from another party, I compute the weighted average of ideological scores of the mi-

nority government together with the other party.

The elections that are coded are the parliamentary lower house elections. However,

the lower house can have somewhat less power for countries with presidential systems.

For the United States, I consider not only the ideology of the president but also the

ideology of the majority party in the House of Representatives and in the Senate. I

give equal weights to the ideology of the president and the ideology of the party in

control of the Congress. When different parties control different chambers, I again

give equal weight to the party in control of the House of Representatives and the

party in control of the Senate. For example, in the 2012 presidential election, Barack

Obama of the Democratic Party was elected for a second term but his party won a

majority in the Senate only. At that election, the Democratic Party scored −6.44 on

the Left-Right scale while the Republican Party scored 27.96 on the Left-Right scale.
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The ideology of the US government following the 2012 election is therefore:

0.5×−6.44 + 0.5× (0.5×−6.44 + 0.5× 27.96) = 2.16

2.3 Empirical Strategy

The following section presents the benchmark structural VAR model. One key

feature of the model is that electoral and economic outcomes are jointly determined,

thus capturing the dynamic interaction between the ideological orientation of the gov-

ernments, government spending, and economic activity. As well, once identified the

structural VAR allows one to study through impulse response functions the dynamic

response of the economic and electoral outcomes to shocks to variables of interest.

Let Yit denote a k x 1 vector of endogenous variables for country i at time t com-

prising measures of economic activity, government spending, and political orientation

of government, B0 a matrix of coefficients assumed to be invertible, Bs a matrix of

coefficients of the sth lag of Yt, and eit a vector of mutually uncorrelated structural

errors. Equation (2) presents the basic SVAR specification:

B0Yit = Ci +
p∑
s=1

BsYit−s + eit. (2)

The covariance matrix of the structural errors is normalized to the identity matrix
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such that:

E[eite′it] = Σe = Ik, ∀i.

In the benchmark model, the vector Yit is represented by {git, yit, xit}, where git

is government consumption, yit real GDP, and xit the political orientation of the

government. The matrices of coefficients B0 and Bs are assumed to be time- and

country-invariant as in Ilzetski et al. (2013). Hence, the countries differ only in the

constant vector Ci capturing the fixed effects. The vector Ci controls for country’s

characteristics that are time-invariant, such as the electoral rules and forms of govern-

ment,7 geographic location, and trend in productivity. Based on residual diagnostic

and information criteria, the lag length of the model, p, is 4.

The reduced-form representation of the structural model is given by:

Yit = Ki +
p∑
s=1

AsYit−s + uit (3)

where Ki = B−1
0 Ci, As = B−1

0 Bs, and uit = B−1
0 eit. The reduced-form model is

estimated using panel OLS with fixed-effects. 8

7Persson and Tabellini (2004) show that countries with presidential regimes and majoritarian
elections have on average smaller governments than countries with parliamentary regimes and pro-
portional elections.

8Nickell (1981) shows that the fixed-effects estimator is biased when there is a short time series
and is most severe in a small N -large T set up. As the length of the time series is rather long (73
time periods) and the number of cross-section observations rather small (32 countries), I estimate
the reduced-form parameters using the fixed-effects estimators.
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2.3.1 Reduced-Form Results

Table A.1 presents the OLS estimates of the reduced-form model given by equation

(3). As seen in the first column, the OLS estimates identify a negative relationship

between right-wing governments and the growth of government spending in the fol-

lowing quarter. The F-statistic for testing that the coefficients of the lagged values

of government ideology (xt−1, xt−2, xt−3, xt−4) in the g equation are jointly zero is

10.11, and hence the null hypothesis can be rejected at the 5% level of significance.

Those results suggest that differences in the political orientation of the government

appear to be partly responsible for differences in government spending growth, which

highlights the importance of the inclusion of the government ideology variable in the

model.9

The second column presents the OLS estimates when real GDP growth is the

dependent variable. An increase in past government expenditure growth increases

real GDP growth at time t. Interestingly, the estimates show that once we control

for past values of government expenditure growth, there is no effect of government

ideology on real GDP growth. To confirm this result, I perform a joint test that the

slope coefficients of the first four lagged values of x are jointly zero. The conclusion is

that the null hypothesis cannot be rejected (F-statistic of 0.62). Hence, government

spending appears to be the key transmission mechanism through which the political

orientation of the government affects economic growth.

9I tested whether the effect of ideology on government spending growth depends on the value of
x using a dynamic panel threshold model. The idea behind this model is that the effect of x on g
would be different once x exceeds a specific value. The results indicate that there is no evidence of
a different effect for a wide range of threshold values.
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The third column reports the OLS estimates when government ideology is the

dependent variable. Government ideology appears to be positively auto-correlated in

the short-run and highly persistent as shown by the statistically significant coefficient

of the first lag of x. Given the positive coefficient on the first lag, the negative and

statistically significant coefficient on the fourth lag indicates that while government

ideology appears to be very persistent from one quarter to the next, there is evidence

of mean reversion in the longer term.

2.3.2 Testing for Opportunistic Cycles

Opportunistic models, first formalized by Nordhaus (1975), predict that politicians

tend to implement expansionary policy in the year preceding the election in order to

stimulate the economy, thereby maximizing their chance of re-election.

The standard test for political cycles in fiscal policy in the literature is to run a

panel regression of the type:

fit = α0i + α1fit−1 + α2EDit + γ′Zit + εit (4)

where f is a fiscal indicator, either government spending, tax revenue or budget

deficit, ED is a pre-electoral dummy variable that equals 1 in election years, and Z

a set of economic controls.10

One challenge for testing whether government spending and economic activity are

10See for example Alesina et al. (1997) and Drazen (2001) for a survey of empirical tests of the
opportunistic traditional models.
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higher during election years is the potential endogeneity issue. For instance, there

could be instances of “passive” opportunistic cycles in countries with flexible election

dates where the incumbent party would call an early election when economic activity

is high. In this case, the variable ED would depend on economic activity and by

extension on the fiscal indicator f .

Evidence regarding “passive” opportunistic cycles was analyzed in a study by

Alesina et al. (1993a) who found that amongst the 14 OECD countries studied, this

case of endogenous timing of elections was observed only in Japan. Fixed election

dates, as in France and the United States, certainly reduce further this type of endo-

geneity problem.

In order to account for the potential endogeneity issue, I propose as an instrument

the number of quarters since the previous election, which I denote by zit. For zit to be

a valid instrument in the y- and the g-equation, the following two standard conditions

must hold:

cov(zit, ej,it) = 0, j = g, y (5)

cov(zit, EDit) 6= 0. (6)

The first condition requires that the elapsed time since the last election must

be weekly exogenous in the y- and the g-equation. Intuitively, this requires that

the effect of the instrument zit on government spending and gdp growth operates

only through the variable EDit. The second condition, which can be tested in the
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first-stage regression, requires that the instrument is correlated with the pre-electoral

dummy variable. Hence, for the instrument to be valid, it must be the case that the

elapsed time since the previous election has no direct effect on government spending

and gdp growth, but only an indirect effect through its effect on the pre-electoral

dummy variable.

To test for opportunistic manipulation of fiscal policy, I first estimate the first-

stage regression:

EDit = λi +
4∑
s=1

ΛsYit−s + αzit + εit. (7)

The relevance of the instruments can be verified by testing whether α is non-zero in

equation (7).

I then estimate the second-stage regression:

git = kgi +
4∑
s=1

AgsYit−s + βEDit + ξgit (8)

where Yit = {git, yit, xit} and ED is instrumented using {zit,
∑4
s=1 Yit−s}. A positive

and statistically significant β would be evidence in favour of the opportunistic model.

The fixed-effects estimates are reported in Table A.2. The first column reports

the results of the first-stage regression. The instrument, zit, appears strong: the

t−statistic for testing that α = 0 is 41.07, which strongly suggests that the instrument

is correlated with the pre-electoral dummy variable once the other variables affecting

government spending are controlled for. The coefficient estimate on zit suggests that
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one more quarter since the last election increases the probability that an election is

less than one year ahead by 6.35%.

The second column reports the IV estimates of the second-stage results when

government spending growth is the dependent variable. The coefficient on the ED

variable is positive and statistically significant at the 1% level. Based on the estimate,

government spending growth appears to be higher during the year preceding elections

by 0.39 (0.10) percentage point. This estimate is economically significant given than

the average government spending growth over the sample is 0.50.11

A common test for partisan politics is whether economic activity is higher in elec-

tion years as the government is likely to implement expansionary policies to maximize

its chance of re-election. The last column presents the IV estimates when real GDP

growth is the dependent variable. The results provide evidence in favour of a political

business cycle: GDP growth appears to higher by 0.21 (0.09) percentage point during

election years. This effect is economically significant given that the average of the

dependent variable is 0.62.

The results found previously in the literature regarding the opportunistic model

have been at best mixed. Brender and Drazen (2005) showed that the evidence

in favour of opportunistic cycles found in several studies was driven by the “new

democracies”. The second column presents the results once the new democracies are

taken out the sample.12 The estimated coefficient on the ED variable is still positive

11Conventional standard errors are in parentheses.
12The new democracies in the sample include Czech Republic, Estonia, Greece, Hungary, Korea,

Mexico, Portugal, Slovak Republic, Slovenia, and Spain.
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and statistically significant. In this sample of older democracies, government spending

growth increases by about 0.16 (0.071) percentage point prior to elections.

The strength of opportunistic cycles may also vary according to how the timing

of elections is determined. The third column of Table A.3 presents the results using

the sample of countries with fixed election dates.13 The OLS estimate now indicates

a stronger opportunistic cycle: government spending growth is higher in the year

preceding the election by 0.36 (0.112) percentage point. The coefficient on the ED

variable is again statistically significant at the 1% level. Hence, it appears that

countries with endogenous timing of elections, which constitute the majority of the

sample, experience weaker political business cycles. This finding could be explained

by the fact that the incumbent politician may chose to call an early election in good

times rather than implement expansionary policies in order to increase its chance of

re-election.

Overall, as opposed to previous studies, the evidence in favour of the opportunistic

traditional models seems to be robust to different subsets of countries. One potential

explanation is the frequency of the data. While empirical tests of fiscal policy ma-

nipulation are usually carried using annual data, the use of quarterly data allows one

to identify more precisely the timing of elections and the pre-electoral period.

To account for the evidence found in favour of the opportunistic models, the

13The countries that have had fixed election dates since 1990 are Estonia, Finland, Hungary,
Korea, Latvia, Mexico, Netherlands, Norway, Poland, Portugal, Slovak Republic, Slovenia, Sweden,
Switzerland, United States.
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structural model given in equation (2) becomes:

B0Yit = Ci +
p∑
s=1

BsYit−s + ΠEDit + eit (9)

where the third element in the 3× 1 matrix Π, the coefficient corresponding to the x

equation, is set to zero.

2.3.3 Identification of the Structural Model with Quarterly Data

Let ujt denote the reduced-form innovation of variable j ∈ {g, y, x} where the

subscript i is suppressed for simplicity. The proposed identification, which is based

on short-run restrictions, is the following:

ugtuyt
uxt

 =

a b c
d e f
g h i


egteyt
ext

⇔
ugtuyt
uxt

 =

a 0 0
d e 0
g h i


egteyt
ext

 . (10)

Note that the system is exactly identified: the 6 unknown parameters in B−1
0 , or

equivalently in B0, can be retrieved from the 6 estimated parameters in Σu. Here are

the three identifying restrictions made on B−1
0 :

(i) Movements in GDP do not affect movements in government spending within a

quarter (b = 0).

This is the timing restriction proposed by Blanchard and Perotti (2002). They show

that because of legislative delays, more than one quarter is needed for the implemen-
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tation of discretionary fiscal policy in response to economic events. As well, they show

that there is no evidence of automatic stabilizers using government spending data on

goods and services. Hence, the timing restriction is appropriate in this context given

that the measure used for government expenditure excludes transfers.

(ii) No contemporaneous feedback from government ideology to government spending

(c = 0).

This assumption is motivated by the fact that government budgets, whether at the

federal, state or provincial level, are made annually. Budgets are presented in the

months before the upcoming fiscal year, the timing of which varies between coun-

tries. Following the election of a new government, there is at least one quarter before

the announcement of the government budget. For example, elections take place in

November in the United States and the first federal budget proposal for the following

year is announced in May.

(iii) No contemporaneous feedback from government ideology to GDP growth (f = 0).

Research on the relationship between political factors and GDP growth has identified

several determinants of economic growth. Alesina et al. (1996) show that political

instability has a negative impact on economic growth through the decrease in invest-

ment. However, the role played by political ideology (if any) with regards to economic

growth remains a little explored area. Using data on developed and developing coun-

tries, Bjornskov (2005) found that the size of the government and the quality of the
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legal system were the key components of the transmission mechanism through which

political ideology influences economic growth. The author demonstrates that while

left-wing parties are associated with larger governments, right-wing governments es-

tablish stronger legal systems offering for instance greater protection of property

rights. However, with a sample of advanced economies, it is hard to conceive that the

quality of the legal system will vary across the political spectrum. In a more recent

study, Blinder and Watson (2016) have analysed how the ideology of US presidents af-

fect economic growth. The authors show that the better performance observed under

the Democrat administrations was due to external factors like oil and productivity

shocks as well as foreign economic growth.

2.4 Results

2.4.1 Economic Impact of an Ideology Shock

Figure 2.1 presents the impulse response functions to a one standard deviation

shock to the ideology variable at time 0. As an illustration, a (positive) standard

deviation shock to the ideology variable is equivalent to going from the ideological

score of the Democratic Party under Barack Obama from 2008 to 2012 to score of

the Republican Party under George W. Bush from 2004 to 2008. The red lines depict

the 67% bias-corrected bootstrap confidence intervals. The bias-corrected bootstrap

procedure was suggested by Kilian (1998) in order to account for the bias of the

impulse response estimator. Kilian (1998) proposes to use a resampling method

to estimate the OLS bias and then construct confidence bands by bootstrapping
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the impulse response estimates based on the bias-corrected estimates of the slope

coefficients. Appendix A.2 provides more details on the method.

Figure 2.1: Response of Economic Variables to an Election shock

(a) Response in g to shock to x1
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(b) Response in y to shock to x1
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(c) Response in g to shock to x2
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(d) Response in y to shock to x2
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The figure plots the impulse response functions to a standard deviation shock to government
ideology x with 67% bias-corrected confidence intervals. The IRFs are based on equation (2) where
Yit = {git, yit, xit}. g is the growth of government expenditure, y the growth of real GDP, and x
the ideological score of either the largest party (x1) or the one of the ruling party or ruling coalition
(x2). The sample includes 32 OECD countries over the 1990–2015 period.

First, there is a statistically significant response of government spending and real

GDP to a shock to government ideology. The election of a more right-wing gov-

ernment is followed by a decrease in government spending growth in the following

quarter. This temporary decrease in government spending growth is consistent with
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the idea that the optimal government spending to output ratio is lower for right-wing

governments than for left-wing governments. The effect appears to last for about a

year after the shock. The election of a more right-wing government is also followed

by a decrease in real GDP for a period of one year, which coincides with the decrease

in government spending growth. The results are similar using both measures of gov-

ernment ideology. Overall, these findings support the result found previously that

government ideology has no impact on output growth other than through its impact

on government spending. This is consistent with the prediction of the rational par-

tisan model, namely that a change in government ideology (a policy surprise) causes

temporary fluctuations to output growth.14

2.4.2 Political Impact of a GDP Growth Shock

Figure 2.2 presents the results of a one standard deviation GDP growth shock.

There is a statistically significant response of government ideology to economic con-

ditions according to the first measure of ideology. In particular, there is a statistically

significant leftward shift of government ideology in the quarter following a positive

shock to real GDP growth.

14The rational partisan model developed by Alesina (1987) predicts that output growth will be
temporarily higher in the period following the election of a left-wing government. The difference in
output growth between the two regimes is driven by differences in preference over unemployment
and inflation.
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Figure 2.2: Response of Government Ideology to a GDP Growth Shock

(a) Response in x1 to shock to y
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(b) Response in x2 to shock to y
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The figure plots the impulse response functions to a standard deviation shock to GDP growth
y with 67% bias-corrected confidence intervals. The IRFs are based on equation (2) where
Yit = {git, yit, xit}. g is the growth of government expenditure, y the growth of real GDP, and x
the ideological score of either the largest party (x1) or the one of the ruling party or ruling coalition
(x2). The sample includes 32 OECD countries over the 1990–2015 period.

2.4.3 Shock to Government Consumption

The impulse response functions for a standard deviation shock to government

spending growth are depicted in Figure 2.3. Figure 2.3a plots the estimated response

of output in the benchmark model while Figure 2.3b plots the estimated response

of output when the government ideology variable is excluded from the model. Inter-

estingly, we see that the conclusions on the impact of fiscal shocks are not affected

when the endogenous nature of government ideology is ignored. In both cases, there

is a positive and statistically significant effect throughout the simulation. Following

Ilzetski et al. (2013), the cumulative fiscal multiplier (in present value terms) can be

computed based on the following formulas:

Cumulative multiplier =
∑T
t=0(1 + i)−t∆yt∑T
t=0(1 + i)−t∆gt
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where i is nominal interest rate. Given that the data are in growth rates, the impulse

response estimates represent elasticities. As GDP figures are greater than govern-

ment consumption figures, we must convert the GDP series into the same units as

the government consumption series. This is done by multiplying impulse response

estimates by the sample average of Y/G (4.85). The cumulative multiplier is 1.21

(0.40) when x is included in the model and 1.27 (0.38) when x is excluded from the

model. Those results are consistent with the empirical estimates found in the liter-

ature. In her review of the literature, Ramey (2011a) concludes that the aggregate

spending multiplier ranges between 0.8 and 1.5.

Figure 2.3: Response of GDP growth to a government spending growth shock

(a) Model with x
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The figure plots the impulse response functions to a standard deviation shock to government
spending growth g with 67% bias-corrected confidence intervals. The left panel of the figure plots
the IRFs estimated using equation (2) where Yit = {git, yit, xit}. g is the growth of government
expenditure, y the growth of real GDP, and x the ideological score of the largest party (x1). The
right panel of the figure plots the IRFs when the variable x is excluded from the model. The sample
includes 32 OECD countries over the 1990–2015 period.
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2.4.4 The Political Origin of Government Spending Shocks

I now turn to analysing whether the political environment can help predict gov-

ernment spending shocks. I first estimate the structural VAR model using equation

(2) but omit the political variables (the political orientation of the government and

the timing of election). I then test whether there is evidence that the political envi-

ronment, as measured by various indicators, Granger-causes the government spending

shock estimated by the model (egt).

As a first test, I regress the government spending shocks on four lags of the political

orientation of the ruling party or ruling coalition variable. The null hypothesis tested

is whether the four lags are jointly zero. As Table 2.1 shows, the null hypothesis

is rejected at the 1% level of significance, which suggests that government ideology

on the left-right scale is useful to predict future realizations of government spending

shocks. In order words, some government spending shocks are foreseeable.

Table 2.1: Granger Causality Tests on Government Spending Shocks

Does government ideology Granger-cause g shocks Yes
(0.0003)

Do election dates Granger-cause g shocks No
(0.3299)

Do the four quarters before elections Granger-cause g shocks Yes
(0.0146)

The table reports the results of the Granger causality tests. The dependant variable is the
government spending shock estimated by the structural VAR when the political variables are
omitted. The p-value is in parentheses. Four lags are used for all Granger causality tests.

As a second test, I regress the estimated government spending shocks on an elec-
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tion date variable that takes the value of one when there is an election during the

quarter. I find that election dates do not appear to Granger-cause government spend-

ing shocks. As shown previously in section 2.3.2, both left- and right-wing parties

tend to increase government spending in the year prior to elections. I conduct a

Granger causality test on four lags of the pre-electoral variable, ED, that takes the

value of one in the four quarters prior to the election. As shown in the last row of

Table 2.1, the pre-electoral variable Granger-causes government spending shocks.

Overall, these findings show that some of the estimated government shocks are

foreseeable when the domestic political environment is not accounted for in the model.

Both the orientation of the ruling party (or ruling coalition) and the timing of election

are useful information in forecasting government spending shocks.

2.5 Ideology, Monetary Policy, and Economic Growth

The stance of fiscal policy is likely to be correlated in practice with the stance

of monetary policy, especially for countries with fixed exchange rate regimes. If the

monetary authority is not independent from the fiscal authority, then monetary policy

could be another channel through which ideology affects economic growth. The model

is now augmented to include an indicator of the stance of monetary policy.

The proxy used is the overnight rate set by central banks denoted by it. The data

are from the monthly monetary and financial statistics reported by the OECD. The

sample now includes 26 OECD countries, as the inclusion of this variable reduces
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the sample size by roughly 20% over the 1990–2015 period.15 The SVAR specifica-

tion is given by equation (2) where the endogenous vector Yit is now represented by

{git, iit, yit, xit}. The identification strategy for the augmented model follows the one

by Ilzetski et al. (2013) in assuming that overnight rates may respond to government

spending within a quarter but not the other way around. The variable i is therefore

ordered after the variable g but before the remaining variables (y and x).

Figure 2.4 presents the impulse responses of a standard deviation shock to the

variables of interest: ideology, government spending growth, GDP growth, and the

overnight rate. The response of government spending to a shock to ideology is very

similar once the model includes a proxy for monetary policy as shown in Figure 2.4a.

Figure 2.4b plots the response of the overnight rate to a shock to ideology. The

response of the overnight rate to a change in ideology is not statistically significant

providing evidence in favour of the independence of central banks. The same result

is obtained once the Eurozone countries are taken out of the sample. This finding is

consistent with the result found by Belke and Potrafke (2012) who show that ideology

has an effect on short-term interest rates only in countries with a low degree of central

bank independence.16

The estimated response of GDP growth to a shock to government spending growth

is somewhat smaller during the first two quarters when the overnight rate variable

is included in the model as shown in Figure 2.4c. A one standard deviation shock

15The nominal interest rate has reached the zero lower bound in many countries over the 2009–
2013 period. However, shadow rate data are not available for this large sample of countries.

16Central bank independence is measured using an index of political and economic autonomy
based on the ability of the central bank to choose its monetary policy objectives and its instruments.
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increases GDP growth by 0.11 (0.023) percentage point compared to 0.15 without the

control for the overnight rate. That may be due to the correlation between government

spending and the stance of monetary policy. Without the inclusion of the overnight

rate variable in the model, the impact of a looser monetary policy may have been

partly captured by the variable g. As in Ilzetski et al. (2013), the difference in the

response of real GDP growth is however almost identical at longer time horizons.

Figure 2.4d plots the response of the overnight rate to a shock to government

spending growth. The figure suggests that there is some monetary accommodation

of fiscal policy as an increase in the growth of government spending is followed by a

fall in the overnight rate within a quarter. Figure 2.4e shows that the response in

the overnight rate to a change in output is consistent with a backward-looking Taylor

rule: the overnight rate increases in the quarter following a positive shock to GDP.

Finally, an increase in the overnight rate appears to slow down the economy with a

delay of two quarters as shown in Figure 2.4f.
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Figure 2.4: Impulse Response Functions After the Inclusion of Overnight Rates

(a) Response in g to shock to x1
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(b) Response in i to shock to x1
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(c) Response in y to shock to g
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(d) Response in i to shock to g
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(e) Response in i to shock to y
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(f) Response in y to shock to i
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The figure plots the impulse response functions with 67% bias-corrected confidence intervals. The
IRFs are based on equation (2) where Yit = {git, iit, yit, xit}. g is the growth of government
expenditure, y the growth of real GDP, x the ideological score of the largest party (x1), and i the
overnight rate set by central banks. The sample includes 26 OECD countries over the 1990–2015
period.
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2.6 Conclusion

This study examines the relationship between political and economic outcomes in

OECD countries. I show that government spending appears to be the key channel

through which ideology affects economic growth. In particular, it is found that left-

wing parties or left-wing ruling coalitions increase temporarily government spending

growth following their election leading to a temporary increase in output growth.

The timing of elections also appears to be a key determinant of government spending

fluctuations. In particular, the use of higher frequency data shows evidence in favour

of opportunistic cycles. Regardless of how long the country has been a democracy,

both left- and right-wing parties tend to spend more in the pre-electoral period. The

ideology of governments and the timing of elections thus appear to be two important

political determinants of economic policies, and in particular, of government spending.

Both the ideology of governments and the pre-electoral dummy variable (that

equals one in the four quarters before an election) Granger-cause government spending

shocks estimated by the SVAR model when the political environment is ignored.

Given that traditional macroeconomic models predict that the effect of government

spending shocks is contingent on whether they are anticipated or not, the finding that

government spending shocks are foreseeable when one ignores the political context

highlights the importance of modelling the political environment in macroeconomic

models.

I next develop a simple theoretical framework where economic and electoral out-

comes are jointly determined that is consistent with the empirical evidence that gov-
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ernment decisions towards spending vary according to the ideology of the ruling party.

For simplicity, I abstract from opportunistic behaviour and focus on the partisan cy-

cles in government expenditure.
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Chapter 3

The Electoral Origin of Government Spending Shocks

3.1 Introduction

The literature on fiscal policy has been rapidly expanding in the last decade. The

years following the financial crisis were particularly relevant for this research since

the short-term nominal interest rate in many countries has reached the zero lower

bound, making fiscal policy the macroeconomic stabilizer of last resort. While many

countries initially adopted stimulus packages in response to the financial crisis, many

European countries later turned to austerity measures in the face of rising budget

deficits and debt levels.

While an important part of the flourishing literature on fiscal policy has focused

on the effect of such measures on output, as summarized in two recent surveys by

Ramey (2019) and Ramey (2011a), the focus of this chapter is to model and document

the origins of the variations in fiscal policy stance both across countries and time

and to provide a deeper understanding of government decisions towards spending,

which amounted to 38% of GDP on average in advanced economies in 2018 (IMF

estimates, 2019). To that end, I relax a common assumption in traditional Keynesian

and neoclassical macroeconomic models that government spending is an exogenous
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process.17

Motivated by the empirical finding of Chapter 2, I first develop a theoretical model

of the joint determination of economic and electoral outcomes in which government

decisions towards spending vary according to the ideology of the ruling party and

the state of the economy. In the model, government ideology is summarized along a

left-right spectrum, which is meant to be country-specific so that a left-wing party in

one country, for example in the United States, is not necessarily viewed as a left-wing

party in another country. The theoretical model introduces heterogenous parties and

voters into a one-sector neoclassical model extended with repeated elections at fixed

intervals. The key assumption of the model, which is motivated by the empirical

evidence of Chapter 2, is that the left-wing party wants a higher share of public con-

sumption in output than the right-wing party. In my framework, the ruling party

follows a fiscal rule for expenditure that operates like a ratchet mechanism by gradu-

ally turning the government spending-to-output ratio in its preferred direction. The

government’s choice over how much public goods to provide in turn affects output

via its effect on hours worked. Voters have stochastic, heterogenous preferences over

private and public consumption and decide how much to consume and work. They

vote according to their own ideological preferences and the perceived competence of

the incumbent party.

I then exploit the large variations in the domestic political environment across

17For example, see Barro and King (1984), Aiyagari et al. (1992), Baxter and King (1993) for
models in the neoclassical tradition and more recently see Galí et al. (2007), Christiano et al. (2011),
and Woodford (2011) for models in the New Keynesian tradition. I come back to these papers in
the literature review.
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countries and time as well as variations in the business cycle and in the stance of

fiscal policy since 1945. I show how to identify the country-specific economic and

political parameters of the model for twelve OECD countries in North America and

western Europe.18 To capture key differences in ideology and voting behaviour across

countries, I use a rich dataset from the Manifesto Project database that documents

electoral outcomes and time-varying ideological party positions estimated from elec-

toral platforms since 1945.

The model is able to make accurate average predictions regarding the cyclical and

time series properties of government spending. The predicted volatility of government

spending is larger than that of output and is of similar magnitude to what is found

in the data. As well, the predicted persistence in government spending corresponds

closely with that found in the data and is within the 95% confidence interval of the

estimated persistence for all countries. In addition, I find that an important part of the

variance in government spending (54% on average) can be explained by the political

sector for most countries studied. Even in the absence of the total factor productivity

shock, the model produces larges deviations of government spending from its long-run

trend originating from the political sector. Overall, the political sector appears to be

a key driver of the fluctuations in government spending in countries like the United

States and the United Kingdom with (i) more political polarization and (ii) a high

persistence in government ideology.

18The countries are Austria, Belgium, Canada, Denmark, Finland, Germany, Italy, the Nether-
lands, Spain, Switzerland, United Kingdom, and the United States, which were chosen for data
availability.
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Literature Review The chapter is related to different strands of literature. First,

it adds to the theoretical literature that incorporates a government sector into tradi-

tional macroeconomic models. Models in the neoclassical tradition include the work

of Barro and King (1984), Aiyagari et al. (1992), and Baxter and King (1993), and

more recently, models in the New Keynesian tradition include Galí et al. (2007),

Christiano et al. (2011), Woodford (2011), Drautzburg and Uhlig (2015), among oth-

ers. The main focus of these papers is to quantify the effect of a change in government

spending on the economy and to evaluate how the effect depends on the extent of

distortions, the type of financing, and whether the change in government spending

is permanent or temporary. It is found that the government spending multiplier can

be made bigger when some consumers are rule-of-thumb consumers as shown by Galí

et al. (2007) or when interest rates reach the zero lower bound as in Christiano et al.

(2011) and Woodford (2011) among others.19

In both these types of models, however, government spending is assumed to be an

exogenous process. For example, in Galí et al. (2007), Christiano et al. (2011), and

Drautzburg and Uhlig (2015), government spending follows an unconnected first-order

autoregressive model. In Aiyagari et al. (1992), government spending is function of

a temporary and persistent component modelled as an i.i.d. shock and a first-order

Markov chain, respectively. A notable exception is the work of Ambler and Paquet

(1996), who endogenize government purchase by assuming that the government maxi-

mizes the utility of a representative agent. I complement this line of work by providing

19Rule-of-thumb consumers are consumers who cannot borrow or save, but instead consume their
entire income.

36



a deeper understanding of the evolution of government spending both across coun-

tries and time by introducing heterogenous agents who differ in political tastes and

in preferences for the public good. The introduction of a political sector into a neo-

classical model brings another perspective on the interaction of government spending

and output. For instance, the model shows that output and government spending can

simultaneously react to common shocks like a change in the ideology of the ruling

party, which ultimately comes from a change in the preference of the electorate for

the public good.

Empirically within structural vector autoregressive models, there are attempts

to identify exogenous variations in government spending and quantify their effect on

output. The methods are summarized by Ramey (2011a) and Ramey (2019). Despite

their rich dynamics, the conclusions of these types of models are often contingent on

the information set and exclude any feedback role that the political sector may have

on fiscal policy. In Chapter 2, I show using a structural vector autoregressive model

that the key channel through which government ideology affects economic growth is

via government spending. In particular, following the election of a left-wing party,

there is an increase in government spending growth during the first half of the term

which in turn increases GDP growth. Modelling the interaction between economic

conditions, fiscal policy, and the ideology of the government is central to understand

the origin of government spending shocks. This research motivated me to look at a

simple theoretical foundation that might be helpful to interpret such finding.

This chapter also contributes to the empirical literature that analyses the interac-
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tion between the ideology of governments and economic outcomes. Recently, Pickering

and Rockey (2011) show that the observed cross-country differences in government

size across OECD countries, as measured by total government outlays as a percent-

age of GDP, can be explained by the ideology of the median voter and mean income.

Other papers that detect a positive relationship between left-wing parties and the

size of the public sector include Blais et al. (1993) and Potrafke (2009) among others.

Similarly with respect to partisanship and taxation, Osterloh and Debus (2012) find

that left-wing parties are associated with higher corporate taxation when looking at

32 European countries over the 1980–2006 period. I follow this research direction

by modelling how the domestic political environment, fiscal policy, and economic ac-

tivity interact in an environment where electoral and economic outcomes are jointly

determined. This realistic feature of the model allows for credible feedback from the

economy to policy via elections and voting decisions. In a literature review on the

economic determinants of voting decisions, Lewis-Beck and Stegmaier (2000) show

that the performance of the economy in election years is often the most important

factor for election results in many advanced economies.

3.2 Government Expenditure in the Post-War Era

I begin with an examination of the central government expenditure series from

1945 to 2016 for the twelve countries in the sample: Austria, Belgium, Canada,

Denmark, Finland, Germany, Italy, the Netherlands, Spain, Switzerland, the United

Kingdom, and the United States. Central government expenditure comprises mainly

expenditure on education, health, defense, and public services as well as transfers.

38



Section 3.5 contains additional details on the data sources.

Figure 3.1 depicts the ratio of central government expenditure to output over

the 1945–2016 period for all countries studied. A look at the figure shows a great

deal of heterogeneity across countries and time in both the levels and fluctuations of

the series, which will be crucial for the identification of the model parameters. For

many unitary states like Denmark, Finland, Italy, the Netherlands, and the United

Kingdom, the share of central government expenditure in output is around 30% over

that period, while the ratio is much smaller for federal states like Canada, Germany,

Switzerland, and the United States. Note that the scale on the vertical axis differs

for the bottom left figure in order to fit the peak in the government expenditure-to-

output ratios that occurred in the Netherlands following the second world war. Of

particular interest to this chapter is to model and document the likely roles of political

and economic factors in explaining these variations. Many countries experienced a

rapid increase in the share of central government expenditure in output at different

points in time, for example in Belgium during the 1970s or in Denmark during the

1960s and 1970s. There were also instances of sharp decreases in Canada from 1993

to 2005 and in Finland from 1993 to 2000.
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Figure 3.1: Ratio of central government expenditure to output
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The figure plots the ratio of central government expenditure to output over the 1945–2016 period
for the twelve countries in the dataset.

Figure 3.2 shows that a pattern emerges when examining the change in the ra-

tio of central government expenditure to output during a party’s time in office (in

percentage points) against the same party’s ideology on the left-right scale for all

countries in the sample since 1945. The color blue denotes right-wing parties (parties

with ideological scores greater than zero) while the color red denotes left-wing parties

(parties with ideological scores smaller than zero). See section 2.2 for details on how
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the ideology index is constructed and how I measure the ideology of the ruling party

or ruling coalition.

Figure 3.2: Change in G/Y during time in office against party’s ideology

Country Country	  Code Period Change	  in	  G/Y	  
(p.p.)

Party	  affiliation Ideo	  score

Austria AUT 1970-‐1986 7.7 L -‐13.8
Austria AUT 1987-‐1990 -‐3.24 R 10.6
Austria AUT 1995-‐2002 -‐2.34 R 23
Austria AUT 2003-‐2016 -‐0.4 L -‐7.6
Belgium BEL 1949-‐1953 -‐3 R 3
Belgium BEL 1954-‐1974 4.8 L -‐12.0
Belgium BEL 1974-‐1981 15.8 L -‐5.6
Belgium BEL 1981-‐1987 -‐6.1 R 16.5
Belgium BEL 1987-‐1991 -‐12.7 R 4.038763636
Belgium BEL 1992-‐2016 4.5 L -‐9.7
Canada CAN 1954-‐1956 -‐1.3 L -‐5
Canada CAN 1958-‐1974 5.7 L -‐8
Canada CAN 1975-‐1979 -‐3.5 R 6.14
Canada CAN 1980-‐1984 3.9 L -‐2.4
Canada CAN 1985-‐1994 -‐4.7 R 11.1
Canada CAN 1995-‐2000 0.4 R 11.1
Canada CAN 2001-‐2008 -‐1.5 L -‐6
Denmark DNK 1953-‐1967 8.2 L -‐17.8
Denmark DNK 1968-‐1971 4.2 R 5.2
Denmark DNK 1975-‐1981 17 L -‐8
Denmark DNK 1982-‐1994 1 R 24.1
Denmark DNK 1995-‐2001 -‐6 L -‐4.2
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The figure plots the change in government spending-to-output ratio during each party’s time in office
against the party’s ideology on the left-right scale. The sample includes Austria, Belgium, Canada,
Denmark, Finland, Germany, Italy, the Netherlands, Spain, Switzerland, the United Kingdom, and
the United States over the 1945–2016 period. The dashed line is calculated from the least squares
regression of the change in government spending-to-output ratio on the party’s ideology on the
left-right scale.

The ratchet mechanism is clear from Figure 3.2: when in office both right- and

left-wing parties tend to turn the ratio of government expenditure to output in their

preferred direction. The negative relationship between right-wing parties and the

change in the G-to-Y ratio is statistically significant at the 1% level. In addition,

while right- (left-) wing parties tend to decrease (increase) the ratio of government
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expenditure to output, it also seems that the decrease (increase) in the ratio becomes

more pronounced the more right- (left-) wing the party is. Note that the cases where

the same party served for two or more consecutive mandates correspond to only

one observation on Figure 3.2. For example, Margaret Thatcher, the leader of the

Conservative party in the United Kingdom, was in power from 1979 to 1990, a period

which saw a decrease in the G-to-Y ratio by five percentage points. In this case, I

take the average ideology score of the party and the overall change in the G-to-Y

ratio over the consecutive mandates.

It is worth noting that there are no systematic increases in the ratio of govern-

ment expenditure to output in recessions nor systematic decreases in the ratio of

government expenditure to output during booms. The estimated average correlation

between the G-to-Y ratio and real GDP growth in the sample is not statistically

significant (p−value of 0.807).

While the evolution of central government expenditure appears to be partly ex-

plained by the domestic political environment, and ultimately the ideology of the

ruling party, the latter is also endogenous and may react to changes in economic

conditions via election results. A model that reflects this is key to understand how

government spending, economic conditions, and the ideology of the government co-

evolve.
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3.3 The Model

In this section, I extend a one-sector neoclassical model with heterogeneous voters,

parties, and repeated elections. In the model, economic and electoral outcomes are

jointly determined. With the introduction of a political sector into a macroeconomic

model, the choice of a neoclassical model with no price stickiness conveniently focuses

on the origins of government expenditure decisions.

3.3.1 Heterogeneous Voters

There are n heterogeneous voters who maximize lifetime utility over total con-

sumption and leisure. Let di,t denote total consumption for voter i in period t, ci,t

private consumption, hi,t hours worked, wt the real wage, τt a tax on labor income,

Tt a lump-sum tax per capita, gt public consumption per capita, and li,t leisure. The

parameter β denotes the discount factor. Voters have standard log-utility preferences,

as in Prescott (1986) and Baxter and King (1993), over consumption and leisure but

with two key differences: (i) total consumption is a function of both private and public

consumption and (ii) voters differ in the preference parameter αi,t, which represents

their preferences over public consumption relative to private consumption. The choice

of such simple form of utility function has the nice property that in the absence of

distortionary taxes, the equilibrium of the model can be solved analytically.

At each period, voter i solves the following maximization problem:

E0

∞∑
t=0

βt[ln(d1−γ
i,t (1− hi,t)γ],
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di,t = c
1−αi,t

i,t g
αi,t

t

subject to a budget and time constraints:

ci,t = (1− τt)wthi,t − Tt

1 = li,t + hi,t.

Note that the public good, g, is a good produced with the same technology as the

private good, c, but unlike the private good, g is consumed equally by voters regardless

of one’s income and preferences and is financed via taxes.20

3.3.2 Heterogeneous Parties

The two parties of orientation k ∈ {R,L} have heterogeneous ideological prefer-

ences over the preferred share of public consumption, gt, in output per capita, yt,

denoted by αk,t. Motivated by the empirical evidence found in Figure 3.2 (and below

in section 3.6.2), the assumption is that party L has a preference for higher public

consumption than party R so that αL,t > αR,t.21

The ruling party of orientation k ∈ {R,L} decides how much public good to

20Free school lunches are a classic example of such public goods.
21Figure B.1 in the Appendix suggests that left-wing parties tend to spend more on all spending

categories including health, education, social protection (such as old age security and unemployment
insurance), public order and safety, and recreation, culture, and religion expenditure. One prominent
contradiction where right-wing parties tend to spend more is military spending.

44



provide according to the following decision rule:

αk,t ≡
gk,t
yt

= gt−1

yt−1
+ bzt−1︸ ︷︷ ︸

inherited

+∆k (11)

where the term ∆k is an exogenous, time-invariant parameter such that

∆k


= ∆ if k = L

= −∆ if k = R

and ∆ > 0.

The rule has three components. The first corresponds to the government spending-to-

output ratio chosen by the previous government that the current government inherits.

It prevents the current government from changing the ratio in a drastic way. The sec-

ond component involves a response to an exogenous total factor productivity shock

zt−1, which is described in more detail in section 3.3.4. This component of the de-

cision rule controls for any cyclical effects that are common to both parties. The

third component, the parameter ∆k, plays an important role and acts like a ratchet

mechanism: every period, the government of orientation k ∈ {R,L} turns the gov-

ernment spending-to-output ratio gradually in its preferred direction by the amount

∆. Note that, when not in power, the opposition party does not implement its policy

platform but rather sees the g-to-y ratio turn in the opposite direction by the ruling

party. Hence, the preference of both parties for the public good, αk,t, varies through

time according to the fiscal rule for expenditure (11), the first part (gt−1/yt−1 + bzt−1)

being common to both the ruling and opposition party while the second part (∆k)

constitutes the nature of the partisan differences, which will be determined empiri-
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cally.

Elections occur every other period so that one period can be thought of as two

calendar years. Every period, the ruling party of orientation k ∈ {L,R} decides how

much public good to provide based on the fiscal rule for expenditure (11). Public

consumption is financed by a combination of lump-sum tax, Tk,t, and a labor tax,

τk,t. I assume that the government maintains a balanced budget every period. Let

Gk,t denote total public consumption. The government budget constraint is:

Gk,t = nTk,t +
∑
i

τk,twthi,t, ∀t. (12)

I assume that an exogenous fraction of public consumption, κ, is financed by lump-

sum taxation while a fraction 1− κ is financed via the distorting labor tax:

nTk,t = κGk,t and
∑
i

τk,twthi,t = (1− κ)Gk,t.

Note that the parameter κ does not vary according to the political orientation of the

ruling party.

3.3.3 Stochastic Heterogeneous Preferences

I begin with a description of the preference for the public good of a specific voter

in this economy, the median voter, which I denote by αm,t. I then describe the

preference of the entire electorate for the public good. The preference of the median

voter is of particular interest since the choice of the median voter is what determines
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the election outcome in this economy. Specifically, the facts that (i) preferences are

single-peaked and (ii) there is a two-party system based on the majority rule imply

that the Median Voter Theorem holds. I assume that the preference of the median

voter is analogous to those of the parties:

αm,t = gt−1

yt−1
+ bzt−1 + ∆k,t (13)

where ∆k,t denotes a political shock that follows a Markov process on a constant state

space {−∆, ∆}:

∆k,t+2 = Π∆k,t. (14)

Here Π is a matrix of transition probabilities:

Π =

πR,R πR,L

πL,R πL,L



where a typical element πi,j (with i, j ∈ {R,L}) denotes the probability that αm,t+2 =

αj,t given that αm,t = αi,t and where the rows sum to one. This process for the political

shock, ∆k,t, implies that the preference of the median voter for the public good, αm,t,

can either be equal to the preference of the right-wing party for the public good, αR,t,

when ∆k,t = −∆ or that of the left-wing party, αL,t, when ∆k,t = ∆ with probabilities

that depend only on the previous state ∆k,t−2. Note however that the preference of

the median voter is not necessarily equal to the preference of the ruling party since a

left-wing median voter could still vote for the right-wing party (and vice versa). This
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is because voters do not vote only based on preferences, as shown later in section

3.4.2.

Just like in early examples of partisan models including Alesina (1987) and Alesina

et al. (1993b), which serve as building blocks for the current model, voters are not

identical and have different preferences over public consumption relative to private

consumption. This realistic feature of the model makes it possible to compute wel-

fare on an individual basis, without adding too much complexity. For tractability,

I assume that the preference of the electorate for the public good follows a uniform

distribution. Specifically, the preference of voter i at time t for the public good, αi,t,

is independently drawn across voters from the following uniform distribution:

αi,t ∼ U [αm,t − αR,t, αm,t + αR,t]. (15)

A few points are worth noting. First, the lower and upper bounds of the uniform

distribution are functions of αR,t (and not αL,t) only to ensure that (i) the preference

for the public good remains between zero and one for all voters (which would not be

the case if the lower bound were to be αm,t − αL,t when the median voter is right-

wing), and (ii) the uniform distribution is symmetric around the preference of the

median voter αm,t. Second, the support of the uniform distribution shifts according

to the value of the political shock, which determines the preference of the median

voter for the public good. The two states for αm,t are depicted in Figure 3.3.
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Figure 3.3: The Distribution of Voters’ Preference
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The figure plots the distribution of the preference parameter αi,t, the preference of voter i for public
consumption relative to private consumption at time t. The left panel shows the case where the
median voter is right-wing (αm,t = αR,t), while the right panel shows the case where the median
voter is left-wing (αm,t = αL,t).

The figure illustrates that when the median voter is left-wing (αm,t = αL,t), the

average preference for public consumption is higher by

αL,t − αR,t =
(gt−1

yt−1
+ bzt−1 + ∆

)
−
(gt−1

yt−1
+ bzt−1 −∆

)
= ∆ + ∆

= 2×∆
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so that the entire distribution shifts to the right.22 Note that the political shock to

the preference of the median voter for the public good corresponds to a mean shift

without changing the variance of the distribution of voters’ preference.

There is incomplete information on the distribution of the preference parameter,

αi,t in the sense that voter i knows the realization of αi,t but not the realizations

of the preference parameter of the other voters and therefore has no information on

the realization of the preference of the median voter αm,t.23 This specification of

uncertainty implies that the only information available to voters and parties is the

probabilities Π of the two possible outcomes for the position of the median voter

given the previous state αm,t−2. The distribution of voters’ preferences are assumed

to be fixed for two periods, i.e between elections. The combination of the different

policy preferences of the parties and the uncertainty about the distribution of the

preference of the voters implies that elections results are not known with certainty

before elections by either voters or parties.

22Just like the assumption made in Müller et al. (2016), left-leaning voters care relatively more
about the provision of public goods (high αi,t) while right-leaning voters have a higher relative
preference for private goods (low αi,t).

23Some right-wing voters with preferences for the public good αi,t such that αi,t < αL,t−αR,t will
know the realization of the preference of the median voter as well as some left-wing voters with αi,t
such that 2αR,t < αi,t < αL,t+αR,t because they are at the lower and upper ends of the distribution,
respectively. However, these are “extreme” voters who will always vote for the same party.
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3.3.4 Technology

Output is produced via the following constant returns to scale technology:24

Ŷt = ÂtHt (16)

where Ht = ∑
i hi,t denotes aggregate hours worked at time t. Ât is a shock affecting

the economy that consists of two components:

Ât = µt(Ā+ zt). (17)

The first component, µt, is a trend and captures technological progress, while the

second component, (Ā+zt), is a stationary component and is the sum of average pro-

ductivity, Ā (which I normalize to 1) and a labor productivity shock zt. I assume that

the labor productivity shock follows a stationary, first-order autoregressive process:

zt = ρzt−1 + εt, εt ∼ (0, σ2
ε ), 0 < ρ < 1. (18)

Following the method of King et al. (1988), I transform the economy into a sta-

tionary one by dividing all variables by the trend component:

Yt ≡
Ŷt
µt

= Ât
µt
Ht

= AtHt

24The hat notation is used to denote the variables before they are de-trended.
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= (1 + zt)Ht. (19)

There is one competitive firm owned by households that maximizes profit. Output

is used for either private or public consumption so that the economy-wide resource

constraint is:

Yt = Gt + Ct ∀t. (20)

In the spirit of the competence model of Persson and Tabellini (1990), I assume

that voters observe the labor productivity shock with a one period delay and attribute

a fraction of it, θ, to the competence of the incumbent party. As in Persson and

Tabellini (1990), I assume that there is some signal extraction problem that voters

solve in order to decompose the technology shock into its constituent parts: a ‘luck’

component and a competence component, as captured by the parameter θ. The ‘luck’

component includes shocks to output for which the government is not responsible,

such as oil shocks or wars, while the competence component is party-specific and

reflects the ability of governments to affect the economy.

Unlike the competence model, where there are two separate underlying shocks that

affect the economy—the ‘luck’ shock (common to both parties) and the competence

shock (party-specific)—I assume that there is only one shock, the labor productivity

shock, affecting the economy. After solving some signal extraction problem, voters

believe a fraction θ of the labor productivity shock, zt, is attributable to the perceived
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competence of the current government, while a fraction 1 − θ is outside the govern-

ment’s control and reflects the ‘luck’ component. This believe implies that when

voting voters will forecast differently the labor productivity shock for the incumbent

and challenger parties (as described in details in section 3.4.2). Specifically, when the

observed technology shock is above (below) average, voters will tend to prefer the

incumbent (challenger) party. 25

The parameter θ accounts for the fact that economic conditions appear to be

an important determinant of voting decisions. For a review of the literature on the

economic determinants of electoral outcomes, see Lewis-Beck and Stegmaier (2000).

The parameter θ will be country-specific and capture the extent to which voters

reward the incumbent party for above-average economic conditions.

While it may seem odd that households attribute part of the exogenous labor pro-

ductivity shock, which is outside the government’s control, to the perceived compe-

tence of the incumbent party, Blinder and Watson (2016) and Alesina and Rosenthal

(1995) do not find any evidence that parties influence economic activity after control-

ling for differences in macroeconomic policies. Hence, this way of modelling perceived

competence is consistent with this empirical finding but still accounts for the fact that

economic conditions are often the most important determinant of electoral outcomes

as shown by Lewis-Beck and Stegmaier (2000).

25The competence model of Persson and Tabellini (1990) in which there are two separate shocks
(a ‘luck’ shock and a competence shock) would too produce a different forecast for the incumbent
and challenger party. However, it is very difficult to identify these shocks in the data especially for
the large time period that I consider. This implies that just like the current model, the parameter
θ would still need to be calibrated.
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3.3.5 Timing

The timing of the model is as follows:

Election periods t = 1, 3, 5, ...

1. The preference shock, ∆k,t, and as a result the preference of the median voter for

the public good, αm,t, is realized.

2. Elections are held. Voters vote. The winning party is elected for periods t and

t+ 1.

3. The labor productivity shock, zt, is realized.

4. Households, the firm, and the government of ideology k ∈ {L,R} make simultane-

ous decisions, which determine output, yt, government spending, gk,t the lump-sum

taxation, Tk,t, the tax on labor, τk,t, and the policy functions for consumption and

labor, ci,t and hi,t.

Non-election periods t = 2, 4, 6, ...

The preference of the median voter is the same as the one from the previous period.

There is no election. 3. and 4. are identical.

At the beginning of an election year t = 1, 3, 5, ..., voters observe their draw αi,t

without knowing fully the distribution of voter’ preferences, and in particular, the

position of the median voter, αm,t, making election results uncertain for everybody.

Elections are then held and voters vote based on their own preference for the public
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good, αi,t, and their forecast of the incumbent’s competence (to be defined later in

section 3.4.2). The winning party of orientation k ∈ {R,L} remains in power in

periods t and t + 1. After the election, voters observe the labor productivity shock

and decide how much to consume and work, while the government simultaneously

decides how much public good to provide and taxes to raise. At this point, output

and hours worked are realized, both of which are functions of the position of the

median voter, allowing voters and the government to recover the latter. Note that

observing the election results in 2. does not reveal the position of the median voter.

For example, a left-wing median voter (∆k,t = ∆) could decide to vote for a right-wing

incumbent party if perceived as competent (i.e. when zt−1 is above zero).

3.4 Solving for the Politico-Economic Equilibrium

I next solve for the politico-economic equilibrium in two steps. In section 3.4.1, I

take the ideology of the ruling party, k ∈ {R,L}, and its policy choice, {gk,t, τk,t, Tk,t},

as given and solve for the competitive equilibrium. The case where government spend-

ing is financed only via lump-sum taxation can be solved analytically. In section 3.4.2,

I endogenize voting decisions, derive the optimal choice of the median voter, and solve

for the politico-economic equilibrium.

3.4.1 Solving for the Competitive Equilibrium

Abstracting from voting decisions as a starting point, there exists a competitive

equilibrium in which voters and the firm behave optimally given the policy choice of
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the ruling party {gk,t, τk,t, Tk,t} of orientation k ∈ {R,L}. Definition 1 describes such

an equilibrium.

Definition 1. Competitive Equilibrium

A competitive equilibrium consists of private decisions, {ci,t, hi,t}, and a wage, wt,

such that:

(a) voters maximize expected lifetime utility, given policies and the wage, subject to

the time and budget constraints;

(b) the firm maximizes profits given technology and the wage;

(c) the government of orientation k maintains a balanced budget; and

(d) the goods and labor markets clear.

Households Taking wt and {gk,t, τk,t, Tk,t} as given, households solve in every

period a static maximization problem. Households maximize their expected lifetime

utility subject to their budget constraint by choosing the policy functions for private

consumption, c∗i,t, and hours worked, h∗i,t:

Max
hi,t,ci,t,λ

L(hi,t, ci,t, λ) = U(hi,t, ci,t) + λ[(1− τt)wthi,t − Tt − ci,t].

The first order conditions are given by:

∂L(hi,t, ci,t, λ)
∂hi,t

= 0⇔ Uhi,t
+ λ(1− τt)wt = 0

∂L(hi,t, ci,t, λ)
∂ci,t

= 0⇔ Uci,t
− λ = 0
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∂L(hi,t, ci,t, λ)
∂λ

= 0⇔ (1− τt)wthi,t − Tt − ci,t = 0

Solving for c∗i,t and h∗i,t yields the following policy functions:

h∗i,t = (1− γ)(1− αi,t)(1− τk,t)wt + γTk,t
(1− τk,t)wt(γ + (1− γ)(1− αi,t))

(21)

c∗i,t = (1− τk,t)wth∗i,t − Tk,t. (22)

Calculations in Appendix B.1 show that labor supply is increasing in the lump-sum

tax, Tk,t, as a result of the negative income effect for households. As well, labour

supply is decreasing in the preference for the public good, αi,t, relative to the private

good. This is because the benefit from working, the financing of the consumption of

private goods, is decreasing in the preference for the public good.

As for the effect of a change in the real wage, wt, on labor supply, calculations in

Appendix B.1 show that the income effect dominates the substitution effect for all

voters. An increase in the real wage therefore decreases hours worked. Consequently,

an increase in the labor tax, τk,t, increases hours worked by decreasing the after-tax

wage as also shown in Appendix B.1.

Also note from equation (21) that the response of hours worked following a change

in government spending that is financed via a combination of distortionary tax and

lump-sum tax depends on the extent of distortions. When the increase in government

spending is financed only via the distortionary tax (κ = 0), the increase in hours
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worked is smaller than when the increase in government spending is financed only

via the lump-sum tax (κ = 1). Hence, the lower the share of distortionary taxes in

government revenues, the larger the effect of government spending on hours worked

and output.

Firm The competitive firm maximizes profit. From the (stationary) production

function (19), the real wage is equal to the marginal product of labor:

wt = MPH = At. (23)

Using the production function (19), the equilibrium condition of the firm (23), and

the policy function for labor (21), output is given by:

Yt = AtHt = At
∑
i

hi,t

= At
∑
i

((1− γ)(1− αi,t)(1− τk,t)At + γTk,t
(1− τk,t)At(γ + (1− γ)(1− αi,t))

)

= nAt + γ(Tk,t(1− τk,t)−1 − At)
∑
i

( 1
γ + (1− γ)(1− αi,t)

)
. (24)

In order to solve for equilibrium output, I must first evaluate the summation

∑
i

( 1
γ + (1− γ)(1− αi,t)

)
.

Let j(αi,t) denote the function 1/(γ + (1− γ)(1− αi,t)). Given that αi,t is a random

variable uniformly distributed on the support [αm,t − αR,t, αm,t + αR,t], it is useful to
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rewrite the term

∑
i

j(αi,t)

as

n×
∫ αm,t+αR,t

αm,t−αR,t

j(αi,t)f(αi,t)dαi,t (25)

where f(αi,t) denotes the probability density function (PDF) of the random variable

αi,t. Solving equation (25) yields:

E[j(αi,t)] =
∫ αm,t+αR,t

αm,t−αR,t

1
γ + (1− γ)(1− αi,t)

1
2αR,t

dαi,t

= 1
2αR,t

∫ αm,t+αR,t

αm,t−αR,t

1
γ + (1− γ)(1− αi,t)

dαi,t

= −1
2αR,t(1− γ) ln(γ + (1− γ)(1− αi,t))

∣∣∣∣αm,t+αR,t

αm,t−αR,t

= −1
2αR,t(1− γ) ln

(
γ + (1− γ)(1− αm,t − αR,t)
γ + (1− γ)(1− αm,t + αR,t)

)

= 1
2αR,t(1− γ) ln

(
γ + (1− γ)(1− αm,t + αR,t)
γ + (1− γ)(1− αm,t − αR,t)

)
. (26)

The first equality follows from the fact that the PDF of a continuous uniform random

variable distributed on the support [αm,t−αR,t, αm,t+αR,t] is 1/2αR,t. For notational

ease, let equation (26) be denoted by χ(αm,t):

χ(αm,t) ≡
1

2αR,t(1− γ) ln
(
γ + (1− γ)(1− αm,t + αR,t)
γ + (1− γ)(1− αm,t − αR,t)

)
. (27)
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Unlike the function j(αi,t) above, the function χ(αm,t) does not depend on the prefer-

ence of the entire population for the public good (αi,t) but depends instead (positively)

on the preference of the median voter for the public good (αm,t). Substituting this

result in equation (24) above yields:

Yt = nAt + nγ(Tk,t(1− τk,t)−1 − At)χ(αm,t)

equivalent to in per capita terms:

yt = At + γ(Tk,t(1− τk,t)−1 − At)χ(αm,t). (28)

Government The government of ideology k ∈ {R,L} chooses public consumption

from the policy rule for expenditure (11) while keeping a balanced budget. The budget

constraint of the government in per capita terms is given by:

gk,t = Tk,t + n−1τk,twt
∑
i

hi,t. (29)

Using the equilibrium condition of the firm (23), the budget constraint of the govern-

ment can be rewritten as:

gk,t = Tk,t + τk,tn
−1At

∑
i

hi,t

= Tk,t + τk,tyt
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where

gk,t = (gt−1

yt−1
+ ∆k + bzt−1)yt (30)

Tk,t = κgk,t (31)

τk,tyt = (1− κ)gk,t. (32)

Together equations (28) to (32) designate a system of non-linear equations that

can be solved using standard methods like the Newton’s method. The case where

there are no distortions (κ = 1) is a special case that can be solved analytically.

When public consumption is financed only via the lump-sum tax, then:

gk,t = Tk,t

and using equation (28), output per capita is equal to:

yt = At + γ(gk,t − At)χ(αm,t)

Solving for equilibrium output yields:

y∗t = At(1− γχ(αm,t))
1− γαk,tχ(αm,t))

. (33)

Using this result, per capita public consumption, lump-sum tax, hours worked, and
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private consumption are in equilibrium:

g∗k,t = T ∗k,t = (gt−1

yt−1
+ ∆k + bzt−1)y∗t (34)

h∗t = 1− γχ(αm,t)
1− γαk,tχ(αm,t))

(35)

c∗t = (1− αk,t)y∗t . (36)

Together, equations (33) to (36) summarize the competitive equilibrium for this econ-

omy given the orientation of the government, k ∈ {R,L} for the special case where

κ = 1. As these equilibrium equations demonstrate, hours worked, output, public and

private consumption are all functions of the two exogenous forces—the TFP shock

and the preference of the median voter—as well as the orientation of the ruling party,

k ∈ {R,L}, which determines the share of government spending in output and the

total amount of taxation. The next section shows how the orientation of the ruling

party is endogenously determined from voting decisions.

3.4.2 Solving for the Politico-Economic Equilibrium

The orientation of the ruling party k ∈ {R,L} has thus far remained exogenous.

The next section endogenizes k and shows how k is determined by voting decisions

and in particular by the decision of the median voter. Definition 2 describes the

politico-equilibrium of this economy.
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Definition 2. Politico-Economic Equilibrium

A politico-economic equilibrium consists of private decisions, {k, ci,t, hi,t}, government

policies, {gk,t, Tk,t, τk,t}, and a wage, wt, such that:

(a) voters maximize expected lifetime utility, given policies and the wage, subject to

the time and budget constraints;

(b) voters vote given their best forecast of competence of the incumbent party and

their preferences;

(c) the firm maximizes profits given technology and the wage;

(d) the government of orientation k maintains a balanced budget; and

(e) the goods and labor markets clear.

In election periods, t = 1, 3, 5, ..., voters vote according to their ideological pref-

erences, namely their relative preference for the public good αi,t, and the perceived

competence of the incumbent party, which affects output in periods t and t+1. When

voting, a generic voter i chooses k ∈ {R,L} to maximize the present value of expected

utility over the next two periods, which they forecast based on the information set

available in period t, denoted by It−1:

arg max
k

1∑
s=0

βs Et[ln(d(1−γ)
i,t+s,k(1− hi,t+s,k)γ | It−1], (37)

di,t+s,k = c
(1−αi,t)
i,t+s,k g

αi,t

t+s,k.

The content of the information set It−1

Before making voting decisions, households must first forecast the labor productivity
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shock and output in periods t and t+ 1, from which they benefit via g. At the begin-

ning of period t, I assume that voters observe the TFP shock and the preference of

the median voter from the previous period. Specifically, the information set available

at the beginning of period t, It−1, consists of the set {zt−1, αm,t−1}. In addition, I

assume that voters know that the TFP shock follows an AR(1) process with persis-

tence ρ and variance σ2
ε/(1− ρ2) and that the preference of the median voter evolves

according to a Markov process with transition probabilities πi,j.

The forecasts of the labor productivity shock differ for the incumbent and chal-

lenger party as voters attribute a fraction θ of the observed shock zt−1 to the perceived

competence of the incumbent party, which they believe will persist if the incumbent

party is re-elected. In contrast, if voters choose to elect the challenger party, only the

part of the technology shock that is due to luck (1 − θ) will persist in the next two

periods. The forecasts of the labor productivity shock in periods t+s, where s = 0, 1,

given the information set available It−1 are:

Et(zt+s | It−1) =


(1− θ)ρs+1zt−1 + θρs+1zt−1) = ρs+1zt−1, for incumbent party

(1− θ)ρs+1zt−1, for challenger party

A few points are worth noting. First, irrespective of preferences, the likelihood

that the incumbent party wins the election increases when the perceived competence

is above average, that is, when the observed technology shock, zt−1, is above zero in

which case ρs+1zt−1 > (1 − θ)ρs+1zt−1, for s = 0, 1. Otherwise, the likelihood that

the incumbent party gets re-elected decreases when there is a negative technology
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shock. Second, in countries where economic conditions are not a determinant of

electoral outcomes, the parameter θ is set to zero and the forecast is the same for the

incumbent and challenger parties.

It follows that the expected value of per-capita output in periods t and t+ 1 is:

Et(yt+s,k | It−1) =


(Ā+ ρszt)Et(ht+s,k | It−1), for incumbent party

(Ā+ ρs(1− θ)zt)Et(ht+s,k | It−1), for challenger party

where

Et(ht+s,k | It−1) =


πR,Rh(αm,t = αR,t) + πR,Lh(αm,t = αL,t), if αm,t−2 = αR,t−2

πL,Rh(αm,t = αR,t) + πL,Lh(αm,t = αL,t), if αm,t−2 = αL,t−2

for s = 0, 1. Note that the conditional expectation of the product of productivity, A,

and hours worked, h, is the product of the conditional expectations since productivity

and labor are two conditionally independent processes given the information set It−1.

Recall that the information set It−1 available at the beginning of period t includes the

technology shock and the preference of the median voter from the previous period,

{zt−1, αm,t−1}. As shown in equation (35), hours worked in period t is function of

the preference of the median voter αm,t, which depends on the technology shock from

the previous period zt−1 (equation 13). Hence, conditionally on It−1, hours work

and productivity in period t are two conditionally independent processes. The same

argument applies for hours work in period t+ 1, which depends on the preference of

the median voter in period t since preferences are fixed in non-election years.
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Hence, voters vote given their forecasts of the competence of the incumbent party

described above, which affect their total consumption, and their preferences. The

election result is determined by the choice of the median voter: if k = R maximizes

the value of equation (37) for the median voter so that:

1∑
s=0

βs Et[ln(d(1−γ)
i,t+s,R(1− hi,t+s,R)γ | It−1] >

1∑
s=0

βs Et[ln(d(1−γ)
i,t+s,L(1− hi,t+s,L)γ | It−1],

then the right-wing party is elected. Otherwise, the left-wing party is elected.

Even though voters maximize lifetime utility over total consumption and leisure,

I assume for tractability that they compare utility over the next two periods only

when voting. This is because parties remain in power for two periods and influence

the state of the economy, through their choice of policy {gk,t, τk,t, Tk,t}, only during

their time in office. This assumption implies however that voters do not consider the

fact that their voting choice today may affect the probability that the elected party

gets re-elected in two periods from now.26

Together the electoral outcome, k∗ (as determined by the choice of the median

voter) and the economic outcomes described in section 3.4.1 characterize the politico-

economic equilibrium of this economy. I next describe the economic and political data

used in the identification of the country-specific parameters of the model. Overall,

these data, which include government spending per capita, output per capita, election

26To illustrate, suppose that there is a right-wing voter who must decide whether to vote for the
incumbent left-wing party that is perceived as competent or elect the challenger right-wing party.
I assume that the voter does not consider the fact that if re-elected, the incumbent left-wing party
will still have greater-than-average competence in two periods from now and will therefore be more
likely to be re-elected.
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results, and time-varying party positions on the left-right scale, are available since

1945 for most of the twelve countries studied.

3.5 Economic and Political Data

The sample consists of the following twelve OECD countries: Austria, Belgium,

Canada, Denmark, Finland, Germany, Italy, the Netherlands, Spain, Switzerland,

United Kingdom, and the United States. The period studied comprises the years

1945 to 2016. This eventful period includes important variations in the business

cycle, as well as variations across countries and over time in many important economic

and political variables, which will be fruitful for identifying the mechanism I study.

Data on hours worked and private consumption were not available for most European

countries before 1980.

Data for most of the twelve OECD countries were available since 1945 with the

following exceptions: Austria (1971)27 and Spain (1970). For Germany, all the data

before 1990 are for West Germany. Some countries changed currency over that period:

Finland went from the Markkaa to the New Markkaa in 1963, and the Eurozone

countries (Austria, Belgium, Finland, Germany, Italy, the Netherlands, and Spain)

adopted the euro in 1999. This was taken into account when I combined the datasets

and converted the nominal series into real.

Government expenditure Central government expenditure data in local currency

for the period 1945–1998 are obtained from the Historical International Statistics

27Starting dates in parenthesis.
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database from Mitchell (2003a,b,c) and from the OECD’s Annual National Accounts

for the 1999–2016 period with the exception of Canada. Canada’s federal govern-

ment expenditure data are obtained from Statistics Canada (Cansim Table 385-0001).

Government expenditure data comprise mainly spending on health care, education,

defense, public servants, public order and safety, environmental protection, as well as

transfers.

Gross domestic product I obtain data on nominal GDP data in national currency

from Michael Bordo’s financial crisis database28 for the 1945–1997 period and the

missing observations for the same period from the Maddison Project database.29 Data

for the 1998–2015 period were obtained from the OECD’s Annual National Accounts.

Inflation I define inflation as the percent change in the Consumer Price Index (CPI).

Inflation data for the 1945–1997 period were obtained from Michael Bordo’s financial

crisis database and from the OECD’s consumer prices database for the 1998–2015

period.

Political data All the political data are from the Manifesto Project (MP) database

compiled by Volkens et al. (Version 2018a), which contains information on each elec-

tion in most OECD countries since 1945. The MP database contains a party ideology

index on the left-right scale that is derived from electoral manifestos. I construct a

measure of government ideology based on this index, which I describe in the next

28Michael Bordo’s financial crisis database can be found at https://sites.google.com/site/
michaelbordo/home4.

29The Maddison Project database can be found at http://www.ggdc.net/maddison/
maddison-project/home.htm,2013version.
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section. This database also collects data on the percentage of votes received by each

party as well as the number of seats won by each party, both of which are used to

identify the model parameters.

3.6 Identification of Economic and Political Parameters

In this section, I show how I identify the country-specific parameters of the model.

Throughout the section, I set the parameter κ—the share of lump-sum taxation in

government revenue—to 0.5. In section 3.7, I report sensitivity results for alternative

values of κ.

3.6.1 Measuring government ideology

I follow the same procedure described in section 2.2 of Chapter 2. In the event of

a coalition government, I compute government ideology using equation 1. When the

election is during the first six months of the year, I take the ideological score of the

majority party or that of the ruling coalition of the previous election to ensure that

the score reflects the government that was the longest time in office in year t.

Figure B.2 in Appendix B.2 plots government ideology on the left-right scale of the

twelve countries in the dataset since 1945. The same scale is used on the vertical axis

for all countries so that scores are comparable both across countries and over time.

A look at Figure B.2 shows important variations towards right-wing ideology since

1945 including: the Conservative Party led by Margaret Thatcher (UK, 1979–1990),

the Christian Democratic Union led by Konrad Adenauer (Germany, 1957–1965) and
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the Republican Party led by George W. Bush (US, 2001–2009). Note that although

Ronald Reagan (US, 1981–1989) was considered an important shift to right-wing

ideology, the shift appears less pronounced in Figure B.2 since the Democratic Party

had the majority status in the House of Representatives. Substantial shifts to the left

over the period include: the Labour Party led by Clement Attlee (UK, 1945–1951),

the Democratic Party led by John F. Kennedy (US, 1961–1965), and the Socialist

Party led by Bruno Kreisky (Austria, 1970–1983).

3.6.2 Identification of the parameters in the policy rule of the government

Recall the policy rule of the government:

gk,t
yt

= gt−1

yt−1
+ bzt−1︸ ︷︷ ︸

inherited

+∆k

where the term

∆k


∆ if k = L

−∆ if k = R

acts like a ratchet mechanism: every period, which corresponds to two years in the

data, the government of orientation k ∈ {R,L} turns the government spending-to-

output ratio in its direction by the amount ∆. The ratio also reacts to variations in

the TFP shock from the previous period according to the parameter b.

To identify the parameter ∆, I first classify governments as either right-wing or
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left-wing using the method described in section 2.2 for each country. I then average

the trends up and trends down in the government spending-to-output ratio following

the election of a left-wing and right-wing government, respectively, over the m times

there was a change in government ideology since 1945:

m−1
m∑
i=1

(
IL

(
gi,t1
yi,t1
− gi,t0
yi,t0

)
+ (1− IL)

(
gi,t0
yi,t0
− gi,t1
yi,t1

))
(38)

where IL denotes an indicator function that equals one if the ruling party is left-wing,

gi,t0/yi,t0 denotes the share of government spending in output during the first year the

government is in power, gi,t1/yi,t1 denotes the share of government spending in output

during the year prior to elections. I take the ratio during the year prior to elections as

both left-wing and right-wing parties tend to increase government spending in election

years.30 Figure 3.4 illustrates the cases of the United Kingdom and Germany. Blue

arrows denote right-wing governments and red arrows denote left-wing governments.

As shown on the left panel, the right-wing coalition in the United Kingdom de-

creased the ratio of government spending in output by five percentage points over the

2010–2015 period. Before that, the Labour party was in power from 1997 to 2010,

a period which saw an increase in the share of government spending in output by

eleven percentage points. The period between 1974 and 1979 corresponds to the only

period where either the right- or left-wing government did not turn the government

30First formalized by Nordhaus (1975), opportunistic models predict that governments have the
tendency to implement expansionary policies in the year of election in order to stimulate the economy,
thereby maximizing their chance of re-election.

71



Figure 3.4: Change in G/Y across ideology

G/Y	  Ratio 1950

Germany

0 0.148953975

UK

0 0.288940597

US

0 0.131973605

Ideology
Germany L
UK
US L

United	  Kingdom Date G/Y	  First	  year G/Y	  Last	  yearAlpha_L	  -‐	  Alpha_R
1951-‐1964:	  RW 1951-‐1964 29 22 -‐7
1964-‐1970:	  LW 1964-‐1970 22 27 5
1970-‐1974:	  RW	   1970-‐1974 27 27 0
1974-‐1979:	  LW 1974-‐1979 32 31 -‐1

-7 
+5 

0 
-1 

-5 
-2 

+11 
-5 

-10 -5 0 5 10 15 

1951-1964 
1964-1970 
1970-1974 
1974-1979 
1979-1991 
1992-1997 
1997-2010 
2010-2015 

Change in G/Y (percentage points) 

a) UK 

+1 
-4.45 

+1.6 
-2.8 

+3.1 
-6.9 

-0.5 
-1 

-10 -5 0 5 

1949-1957 
1958-1961 
1962-1982 
1983-1990 
1991-1994 
1995-1998 
1999-2002 
2003-2013 

Change in G/Y (percentage points) 

b) Germany 

The figure shows the change in the government expenditure-to-output ratio in percentage points
when the ruling party or ruling coalition is right-wing (blue arrows) and and left-wing (red arrows).
The left panel shows the case of the United Kingdom, which saw a change in the orientation of the
government at the following elections: October 1951, October 1964, June 1970, February 1974, May
1979, April 1992, May 1997, and May 2010. The right panel shows the equivalent for Germany,
which saw a change in the orientation of the government at the following elections: August 1949,
September 1957, September 1961, March 1983, December 1990, October 1994, September 1998, and
September 2002.
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spending-to-output ratio in its direction. Equation (38) for Great Britain becomes:

1
8(5 + 11 + 2 + 5 + (−1) + 0 + 5 + 7) = 4.25,

which means that on average left-wing (right-wing) governments in Great Britain tend

to increase (decrease) the ratio in their direction by 4.25 percentage points during

the years they are in power. Given that the parameter ∆ in the model corresponds

to the per period change in the government spending-to-output ratio, I divide 4.25

by the average number of consecutive periods a government of ideology k ∈ {R,L}

remains in power.

The second column of Table 3.1 reports the country-specific values used for the

parameter ∆ in percentage points. Belgium appears to be the country with the

largest difference in the G-to-Y ratio across ideology (2.4 percentage points per period)

followed by Italy (1.99 p.p.), Germany (1.90 p.p.), and Spain (1.2 p.p.). While it is

tempting to interpret the parameter ∆ as a measure of political polarization, the

average share of central government expenditure in output does vary substantially as

was shown in Figure 3.1.

The second country-specific parameter in the policy rule for the government is the

parameter b, which governs how much the government spending-to-output ratio reacts

to past TFP shocks. I calibrate parameter b to match the estimated contemporaneous

correlation between real de-trended output per capita and real de-trended government

spending per capita over the 1945–2015 period reported in the fourth column of
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Table 3.1: Parameters and associated moments of the policy rule of the government

gt,k
yt

= gt−1

yt−1
+ bzt−1 + ∆k, ∆k

= ∆ if k = L

= −∆ if k = R

Country ∆ b corr(g,y)
Austria 0.91 -0.15 0.27
Belgium 2.40 0.02 0.72
Canada 0.80 -0.05 0.73
Denmark 0.43 0.25 0.68
Finland 0.05 -0.20 0.58
Germany 1.90 -0.08 0.71
Italy 1.99 -0.07 0.63
Netherlands 1.36 -0.06 0.80
Spain 1.18 -0.15 0.24
Switzerland 0.30 -0.01 0.78
United Kingdom 0.99 -0.08 0.48
United States 0.87 -0.04 0.39

The table reports the country-specific parameter values of the policy rule of the government. The
parameter ∆ (column 2) is directly identified from data while the parameter b (column 3) is calibrated
to match the estimated correlation between de-trended government spending per capita and de-
trended output per capita (column 4).

Table 3.1. Other things being equal, the higher the parameter b, the higher the

predicted correlation between government spending and output. I use a piecewise

linear regression model to de-trend both real output per capita and real government

spending per capita that allows for breakpoints in the slope coefficient. The parameter

values for b are reported in the third column of Table 3.1.
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3.6.3 Calibration of the transition matrix of the preference of the median

voter

Recall the preference of the median voter for the public good αm,t:

αm,t = gt−1

yt−1
+ bzt−1 + ∆k,t

where the parameter ∆k,t follows a two-state Markov chain process with transition

matrix Π (equation 14). Note that because the rows of the transition matrix sum to

one, only two parameters need to be identified. The Markov process for the preference

of the median voter is meant to capture the observed persistence in the ideology of

the ruling party or that of the ruling coalition. For example, a long reign of right-

wing governments was seen in Germany when the centre-right Christian democratic

political alliance was in power from 1976 to 1998. One way for the model to rationalize

such a long reign of right-wing governments is to have persistence in the preference

of the median voter, and in particular, a high diagonal element πR,R = Pr(αm,t =

αR|αm,t−2 = αR) in the transition matrix Π.

While the preference of the median voter (and as a result the transition matrix Π)

is not observed in the data, I do observe election results which are intrinsically linked

to the preference of the median voter. To calibrate the transition matrix Π of the

process for the preference of the median voter, I use an analogous transition matrix

P derived from election results where a typical element pi,j denotes the transition

probability that a government of orientation j ∈ {R,L} is elected given that the

incumbent government is of orientation i ∈ {R,L}. Hence, just like the preference of
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the median voter, election results follow a first-order Markov process on a constant

state space {R,L} with transition matrix P, which can be identified from the data

and used to calibrate the transition matrix Π of the preference of the median voter.

In order to identify the transition probabilities, pi,j, for election results, I use

Bayes’ law:

pi,j = P (j is elected|incumbent is i)pj
pi

,

where pj denotes the unconditional probability of electing a government of orienta-

tion j ∈ {R,L}, pi denotes the unconditional probability of electing a government

of orientation i ∈ {R,L}, and P (j is elected|incumbent is i) denotes the conditional

probability of electing a government of orientation j given that the incumbent gov-

ernment is of orientation i.

For ease of interpretation, it is useful to write the transition probabilities as follows:

pi,j = (1− λ)pj + λδi,j (39)

where and δi,j denotes an indicator function that equals one if i = j and zero other-

wise. The parameter λ, ranging between −1 and 1, indicates the degree of persistence

in government ideology from one election to the next.

To illustrate the method, consider the estimated transition matrix P of the elec-
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toral results in the United Kingdom since 1945:

P =

pR,R pR,L

pL,R pL,L

 =

0.625 0.375

0.333 0.667

 .

Thus in the United Kingdom, the probability that the next government is right-wing

(left-wing) given that today’s government is right-wing is 0.625 (0.375). Given that

the unconditional probabilities of having a government of orientation j ∈ {R,L} in

the United Kingdom are 0.47 and 0.53, respectively, the persistence of government

ideology, λ, in the UK is 0.29 (positive autocorrelation) from equation (39) above.

Table 3.2 reports the calibrated country-specific parameters πLL (column 2) and

πRL (column 3) with associated moments λ (column 4) and pL (column 5). Inter-

estingly, the persistence in ideology varies substantially across countries. On the one

hand, the United States has had very persistent ideology since 1945 (λ = 0.54). The

Democratic Party had a majority status in both houses of the Congress from 1954 to

1980, at which point the Republican Party won the presidency and the majority of

seats in the Senate and the overall ideology of the US government shifted to the right.

As a result, the preference of the median voter is very persistent for the United States

in order to match the persistence in election results, as shown in the second column

of Table 3.2. On the other hand, the estimates in column 4 suggest that there is no

autocorrelation in election results for countries like Germany and the Netherlands, as

these countries tend to go back and forth between right- and left-wing parties.

An advantage in using the party ideology index from the MP database is that
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Table 3.2: Parameters and associated moments of the preference of the median voter

αm,t = Παm,t−2, πi,j = Pr(αm,t = αj|αm,t−2 = αi)
pi,j = (1− λ)pj + λδi,j

Country πL,L πR,L λ pL

Austria 0.60 0.35 0.37 0.53
Belgium 0.78 0.30 0.47 0.75
Canada 0.50 0.30 0.27 0.50
Denmark 0.55 0.85 0.12 0.57
Finland 0.90 0.40 0.30 0.61
Germany 0.85 0.65 0.03 0.59
Italy 0.95 0.10 0.27 0.59
Netherlands 0.05 0.25 -0.01 0.55
Spain 0.90 0.10 0.21 0.64
Switzerland 0.40 0.37 0.13 0.31
United Kingdom 0.40 0.25 0.29 0.53
United States 0.85 0.05 0.54 0.46

The table reports the country-specific parameter values and associated moments of the Markov
process of the preference of the median voter. The parameters πLL (column 2) and πRL (column
3) are two of the transition probabilities. They are calibrated to match the estimated persistence
in government ideology (column 4), λ, and the unconditional probability that the government is
left-wing (column 5), pL.

ideological scores are comparable both across countries and over time. As seen in the

fifth column of Table 3.2, some countries like Switzerland and the United States are

much more right-wing than countries like Belgium, Spain, and Finland.

3.6.4 Calibration of θ: the perceived competence of the incumbent party

Recall that voters attribute a fraction θ of the labor productivity shock to the

perceived competence of the incumbent party. When the total factor productivity

shock is above its average value (zero), the incumbent party is perceived as competent
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and is more likely to win the election. The parameter θ is calibrated to match the

predicted correlation between the percentage of votes received by the incumbent party

and real GDP growth in election years.

As shown in the third column of Table 3.3, the correlation between the percentage

of votes received and real GDP growth in election years is especially high in Germany

(0.65), Italy (0.50), the United States (0.49), Denmark (0.38), and Spain (0.37). The

calibrated parameter θ is therefore higher in these countries. Note that a small value

for θ in the model is able to generate a high predicted correlation between votes and

output. In Finland, the calibrated parameter θ is zero since GDP growth in election

years does not seem to matter for electoral results.

Interestingly, in countries such as Belgium, Finland, Switzerland, and the Nether-

lands, where there are often ruling coalitions that consist of many parties, the observed

correlations between votes and real GDP growth in election years are smaller.31 In

contrast, countries such as Germany, the United States, and the United Kingdom

(with less frequent and smaller coalitions) exhibit higher correlations between vote

and real GDP. This finding is intuitive as it is not clear which party could be respon-

sible for the observed economic conditions when there are large coalitions.

31An exception is Italy which has had often large coalitions historically but still shows a high
correlation between votes and output growth.
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Table 3.3: Voting parameters and associated moments

E[zt+s|zt] =

ρszt, if elect incumbent
ρs(1− θ)zt, if elect challenger

Country θ Corr(votet,yt)
Austria 0.025 0.146
Belgium 0.030 0.166
Canada 0.005 0.244
Denmark 0.200 0.380
Finland 0.000 -0.023
Germany 0.400 0.648
Italy 0.600 0.494
Netherlands 0.013 0.278
Spain 0.036 0.370
Switzerland 0.000 0.070
United Kingdom 0.027 0.324
United States 0.150 0.490

The table reports the parameter θ (column 2), which denotes the fraction of the TFP shock that
households attribute to the perceived competence of the incumbent party. θ is calibrated to match
the estimated correlation between the percentage of votes received by the incumbent party and real
GDP growth in election years (column 3).

3.6.5 Calibration of the variance and persistence of the labor productivity

shock

The labor productivity shock is assumed to follow an AR(1) process with persis-

tence parameter ρ and variance σ2
ε/(1 − ρ2). The parameter values used for ρ and

σε are reported in columns two and three of Table 3.4 and are calibrated to match

the persistence of de-trended output per capita as measured by the autocorrelation

at lag 1 (column 4) and the standard error of de-trended output per capita (column

5), respectively.
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Table 3.4: Parameters and associated moments of the TFP shock

zt = ρzt−1 + εt, εt ∼ (0, σ2
ε )

Country ρ σε ρy σy

Austria 0.61 0.10 0.70 0.15
Belgium 0.87 0.13 0.87 0.17
Canada 0.85 0.17 0.64 0.24
Denmark 0.85 0.12 0.62 0.38
Finland 0.71 0.27 0.73 -0.02
Germany 0.82 0.33 0.60 0.65
Italy 0.50 0.30 0.70 0.49
Netherlands 0.82 0.17 0.55 0.28
Spain 0.85 0.20 0.71 0.37
Switzerland 0.75 0.17 0.40 0.07
United Kingdom 0.75 0.13 0.67 0.32
United States 0.71 0.12 0.75 0.49

The table reports the country-specific parameter ρ (column 2), the persistence of the TFP shock,
calibrated to match the persistence of de-trended output per capita ρy (column 4) as well as the
standard error of the TFP shock σε (column 3) calibrated to match the standard error of de-trended
output per capita σy (column 5).
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3.7 Fit of Model

In this section, I first asses the ability of the model in predicting accurate mo-

ments of macroeconomic aggregates that are not used in the calibration, namely the

differential volatility of output and government spending and the persistence of gov-

ernment spending. I then compare the predicted and actual time series sample path

for election results. The choice of election results as the target variable is restricted

by data availability. The only endogenous variables for which I have historical data

are government spending, output, and election results. The first two are used to re-

cover a time path for the two shocks in the model, which would not be possible with

a binary variable like election results. This exercise is however useful to evaluate the

success of the model in making in-sample predictions.

3.7.1 Cyclical and time series properties of government spending

I first compare the predicted and actual cyclical properties of de-trended govern-

ment spending per capita, g, and de-trended output per capita, y, for each country.

The cyclical properties of interest are: (i) the variation of g relative to y measured by

the relative coefficient of variation of g compared to that of y and (ii) the persistence

of g measured using the autocorrelation at lag 1 and denoted by ρg. The purpose of

this exercise is to verify whether the model is able to predict accurate cyclical and

time series properties of the variable of interest. To compute the predicted properties

of de-trended government spending per capita, I run one long simulation of 10, 000

time periods for each country using the calibrated parameters reported in Tables 3.1-
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3.4. To assess the sensitivity of the results to the share of lump-sum vs distortionary

taxes in total government revenues (κ), I repeat the exercise for different values of κ.

As shown in Table 3.5, de-trended government spending per capita varies more

relative to its mean than de-trended output (column 5) in many countries, which

is what is predicted by the model. Overall, the model appears to make accurate

average predictions regarding the dispersion of g relative to that of y. As the share

of distortionary taxes increases (lower values of κ), the model tends to under-predict

the relative volatility of government spending relative to output.

Table 3.5: Volatility of government spending relative to output (CVg/CVy)

Country Predicted Actual
κ = 0.5 κ = 0.75 κ = 1

Austria 1.37 1.48 1.69 2.94
Belgium 1.21 1.34 1.08 1.77
Canada 0.89 0.92 1.49 2.19
Denmark 2.55 2.81 2.22 2.07
Finland 1.03 1.04 1.08 1.08
Germany 1.01 1.03 1.05 0.97
Italy 1.09 1.17 1.30 1.53
Netherlands 1.05 1.13 1.45 1.73
Spain 1.18 1.23 1.15 0.81
Switzerland 1.07 1.08 1.13 1.49
United Kingdom 1.17 1.32 1.34 2.00
United States 1.42 1.54 1.66 1.85
Average 1.25 1.34 1.39 1.70

The table reports the predicted and actual coefficient of variation of government spending divided
by that of output per capita for different values of κ, which measures the share of lump-sum taxation
in total government revenues.

Next, I compare the predicted and actual persistence of government spending as

measured by the autocorrelation function at lag 1. Though none of these moments are
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Table 3.6: Persistence of government spending

Country Predicted Actual
κ = 0.5 κ = 0.75 κ = 1

Austria 0.62 0.64 0.70 0.68
(0.075)

Belgium 0.79 0.83 0.75 0.76
(0.124)

Canada 0.75 0.74 0.77 0.76
(0.121)

Denmark 0.69 0.73 0.92 0.73
(0.138)

Finland 0.2 0.22 0.71 0.77
(0.124)

Germany 0.53 0.56 0.63 0.49
(0.133)

Italy 0.44 0.46 0.58 0.51
(0.168)

Netherlands 0.79 0.79 0.89 0.85
(0.106)

Spain 0.46 0.45 0.61 0.21
(0.204)

Switzerland 0.74 0.75 0.78 0.42
(0.167)

United Kingdom 0.75 0.77 0.78 0.79
(0.111)

United States 0.77 0.78 0.77 0.33
(0.129)

Average 0.63 0.64 0.75 0.61
The table reports the predicted and actual persistence of de-trended government spending g per
capita for different values of κ, which measures the share of lump-sum taxation in total government
revenues. Standard errors are in parentheses.

targeted, the model also does a good job at predicting the persistence of government

spending, as shown in Table 3.6. The predicted persistence falls within the 95%

confidence interval of the estimated persistence for all countries.
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3.7.2 Predictions of election results

I next study the ability of the model to predict accurate time series sample path

for election results. Note that only the persistence in election results and the long-

run probabilities of electing a government of orientation R or L were targeted in the

calibration. There are many different time series path for election results that would

be consistent with these two empirical moments. The objective here is to compare

the time series path predicted by the model to the actual sequence of election results

since 1945.

The analysis requires first recovering a time series path for the two shocks in the

model: the technology shock {zt} and the preference of the median voter {αm,t}. I

recover the two shocks using the actual series for de-trended output per capita and

the ratio of government expenditure to output over the 1945–2016 period. Te be

consistent with the theoretical model, I normalize the de-trended output series at a

biennial frequency to have a mean of 0.33. Next, I use the equilibrium conditions for

output and government spending given in equations (30) and (33), which are functions

of the model parameters, the two shocks to be recovered, and the lagged g-to-y ratio.

These two conditions consist of a system of two equations in two unknowns (zt, and

αm,t) that can be solved period by period.

Figure 3.5 shows the technology shock generated by the model for the United

Kingdom. Figure 3.5 shows that there were negative technology shocks during the

recessions of the early 1980s, early 1990s, and during the financial crisis. Once a
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Figure 3.5: Technology Shock in the United Kingdom
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The figure plots the technology shock generated by the model for the United Kingdom.

time series path for the two shocks is identified, I can recursively generate a path

for election results given the shock sequences, initial conditions for the endogenous

variables, and parameters.

Table 3.7 reports the percentage of election results that is correctly predicted by

the model for all countries in the sample over the 1945–2016 period. On average, the

model is able to correctly predict 64% of elections. The model does especially well for

countries like Austria (73%), Belgium (74%), the Netherlands (73%), Spain (71%),

and the United Kingdom (73%).

An interesting case study is the United Kingdom. The model correctly predicts

the first and third mandates of the Conservative party led by Margaret Thatcher in

1979 and 1987, respectively, but does not predict the second mandate of 1983. Prior

to the election of 1983, the United Kingdom was facing declining economic conditions

with a recession that hit the country in 1980, at which point Margaret Thatcher had
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very low approval rates up until the Falklands war in 1982. Low economic growth

prior to the election rationalizes why the model predicted that the challenger party

(the Labour Party) would win the election. This is because voters attribute part of

the observed economic conditions to the competence of the incumbent party via the

parameter θ.

Table 3.7: Percentage of election results correctly predicted by the model

Country % correctly predicted
Austria 72.73
Belgium 73.68
Canada 61.11
Denmark 54.55
Finland 68.75
Germany 64.29
Italy 43.75
Netherlands 73.33
Spain 71.43
Switzerland 50.00
United Kingdom 73.33
United States 62.50
Average 64.12

The table reports the percentage of election results that is correctly predicted by the model for each
country in the sample over the 1945–2016 period.

3.8 The Electoral Origin of Government Spending Variations

In this section, I document the likely roles of the labor productivity shock and the

political shock to the variance of de-trended government spending for each country.

The goal is to provide an estimate of how important the political sector is to explain

the deviations of government spending from its long-run trend. To do so, I compare
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the predicted variance of government spending in two environments: the model with

both shocks and the model with only the political shock. In the second environment,

I set the labor productivity shock, zt, to zero, its average value, for all time periods.

Hence, in the second environment, the only variation in government spending comes

from changes in the preference of the electorate and changes in the ideology of the

ruling party. Note also that without the productivity shock, pre-electoral economic

conditions do not influence voting decisions for any value of θ so that the electorate

votes only based on preferences. However, a simulation exercise shows that whether

or not the electorate considers economic conditions when voting (i.e. θ = 0 or θ > 0)

has no effect on the variance of government spending.

For each environment, I run one long simulation of 10,000 time periods per country

using the calibrated parameters reported in Tables 3.1-3.4 and compute the predicted

variance of government spending. Since the two shocks are assumed to be indepen-

dent, I attribute the difference between the predicted variance of the two environments

to the labor productivity shock and the remaining variance to the political shock.

Table 3.8 presents the results. Overall, the political shock appears to explain an

important part of the variance in government spending for most countries studied but

its importance does vary substantially by country. In countries like the United States,

Austria, the United Kingdom, Spain, Belgium, and Canada, most of the variation in

government spending is explained by the political shock. In contrast, in Denmark,

Finland, Germany, and the Netherlands, most of the variation in government spending

is linked to the technology shock.
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Table 3.8: Percentage of government spending variance explained by the labor
productivity and the political shocks

Country TFP shock Political shock
Austria 15.1% 84.9%
Belgium 34.4% 65.6%
Canada 36.1% 63.9%
Denmark 83.7% 16.3%
Finland 83.2% 16.8%
Germany 69.9% 30.1%
Italy 49.0% 51.0%
Netherlands 68.6% 31.4%
Spain 28.7% 71.3%
Switzerland 57.1% 42.9%
United Kingdom 19.5% 80.5%
United States 9.3% 90.7%

The table reports the percentage of the variance in government spending explained by the TFP
shock and the political shock as predicted by the model. The results for each country are from a
simulation of 10,000 time periods.

In an attempt to explain the cross-country differences in the importance of the

political sector, Figure 3.6 plots the percentage of the variance of government spending

explained by the political shock against two different variables: the degree of political

polarization (Figure 3.6a) and the persistence in government ideology (Figure 3.6b).

The first variable I consider, the degree of political polarization, is measured using the

standard deviation of the ideology of the ruling party or that of the ruling coalition

(as given by equation 1) over the 1945–2016 period.

Figure 3.6a shows a positive relationship between the importance of the politi-

cal sector for the origin of government spending variations and the degree of political

polarization. Intuitively, elections lead to larger government spending shocks in coun-

tries where there is a clear divide between the left and the right as opposed to countries
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with more centrist governments.

Figure 3.6: % of Variance of Government Expenditure Explained by the Political
Shock
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The figure plots the percentage of the variance of de-trended government expenditure per capita
explained by the political shock as predicted by the model against the degree of political polarization
and the persistence in government ideology.

The second variable I consider is the persistence in government ideology measured

by the λ parameter. Figure 3.6b shows that a higher proportion of the variance of

government spending is explained by the political shock in countries that exhibit

higher persistence in government ideology. This finding explains why in Denmark

and Finland, where the degree of persistence in the ideology of the ruling party is

very low, only 16% of the variations in government spending can be linked to the

political shock. In contrast, in the United States and the United Kingdom, where the

same party can remain in power for a long period of time, the political sector explains

a much larger fraction of government spending variations.
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3.9 Conclusion

This chapter provides a deeper understanding of government spending variations

both across countries and time. The first contribution is to build a model that can

illustrate the political and economic origins of government spending variations with

the introduction of heterogenous agents and parties that differ in political tastes. In

particular, the model predictions regarding the persistence of government spending

and differential volatility of government spending and output are of similar magnitude

to what is found in the data for most countries studied.

The second contribution is to document the roles of the economic and political

sectors in explaining the variations of government spending. I show that fiscal shocks

can arise from changes in the ideology of the ruling party and ultimately from changes

in the preference of the electorate. Political forces appear to be a key driver of govern-

ment spending fluctuations in many countries and account for 54% of the variance in

government spending on average since 1945. Overall, I find that elections are often a

precursor to government spending shocks in countries like the United States and the

United Kingdom with high political polarization and persistent government ideology.

Intuitively, in these countries, an election that leads to a change in government will

be followed by larger and more persistent government spending shocks.

The fiscal rule for expenditure used in this chapter is not conditioned on the

government’s financial situation. In future research, the evolution of policy platforms

could be conditioned on the public debt or the interest rate spread as in Martin and

Philippon (2017). The next chapter studies an empirical case study of this issue for
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the Eurozone countries.
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Chapter 4

Expenditure-based Austerity across Eurozone Coun-

tries

4.1 Introduction

Fiscal policy for Eurozone members operates, in theory, at the national level for

member governments. However, joint agreements like the Maastricht Treaty and sub-

sequent Stability and Growth Pact (SGP) suggest that Eurozone states have also tried

to impose some degree of constraint in fiscal policy by imposing limits on government

deficits (3%) and debt (60%) as shares of GDP. The absence of independent mone-

tary policy makes fiscal flexibility a particularly important mechanism for euro area

members to cope with economic downturns and asymmetric shocks such as the ones

experienced since the global financial crisis. The purpose of this chapter is to study

the circumstances under which the Maastricht Treaty and SGP have constrained na-

tional fiscal policy of the Eurozone states in the wake of the global financial crisis and

the European debt crisis.

I first propose a method that directly measures the degree of commonality in gov-

ernment spending among the Eurozone countries using a nonparametric statistical

model based on principal components. I model the evolution of European govern-

ment spending in the post Maastricht era based on an estimated lead factor, possibly

common to all countries, and a country-specific factor. Second, through this method,
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I can assess which countries are members of this (coincident) synchronized club by

measuring how tightly each country’s government spending is linked to the identified

common factor. The measure employed for government spending excludes transfers

and welfare payments in order to represent as well as possible discretionary fiscal pol-

icy. Third, I provide evidence that a few key economic indicators can help shed light

on both the movements of the estimated common component and on the countries’

association (if any) with the common component. Finally, I perform a simulation

exercise that traces out the speed and persistence of a one-quarter shock to the com-

mon factor on the countries’ national government spending series which mimics the

trajectory of the series during the financial crisis.

I find a statistically significant co-movement in expenditure-based policy among

a particular group of Eurozone countries: Spain, Portugal, Slovenia, Greece, the

Netherlands, Belgium, Austria, and Italy. The estimated share of their government

spending variance that is attributable to the common factor ranges from a low of

18% (Italy) to a high of 62% (Spain). The identified co-movement in those countries’

government spending is characterized by a large decline over the 2009–2013 period

and remains mainly pro-cyclical since the beginning of the financial crisis. When I

extend the model to include the other European countries that are not part of the

Eurozone, I find that just Denmark, the only country that has its currency fixed with

the euro, appears to share a statistically significant relationship with the common

factor.

I find that the movements of the common component are on the one hand highly
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correlated with two indicators of ease of access to financial markets: the 10-year

government bond rates and the sovereign credit ratings. As well, the member states’

financial situation, such as debt and budget deficit, yields an important contribution

in understanding the joint movements in government spending among that particular

group of countries. Those factors strongly suggest that the identified retrenchment

in government spending was in part imposed by the financial markets.

In addition, I find that while there was a noticeable move towards right-wing

governments following the financial crisis in Europe, this trend was more pronounced

in Eurozone countries sharing a statistically significant relationship with the common

factor. Hence, the austerity measures observed over the 2009–2013 period coincided

with the move towards right-wing governments, a finding consistent with the previous

two chapters.

On the other hand, the identified common factor does not appear to reflect a

common European response to the same downturn in the business cycle. The global

financial crisis had for instance rather mild effects on countries like the Netherlands,

Austria, Slovenia, and Belgium while it had rather strong effects on the remaining

countries sharing a tight link with the common factor.

My analysis suggests that the outcome of the retrenchment for that affected group

of countries can be understood from the countries’ initial fiscal position in the wake of

the Maastricht Treaty. Even though financial markets perceived similar risks at the

time of the creation of the euro, as shown by the convergence in the 10-year interest

rates, these Eurozone countries with statistically significant co-movements each had
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a debt-to-GDP ratio above the median level of the Eurozone at the beginning of

the sample in 1995, an amount that corresponds to the debt limit set in the SGP

agreement.32 Denmark, the only non-Eurozone country sharing a tight link to the

estimated co-movements, also had a debt-to-GDP ratio above the median level of the

Eurozone in 1995. Polito and Wickens (2014) show that the observed over-borrowing

in these countries can be partly understood from different initial inflation rates prior to

the creation of the monetary union. Hence, the empirical findings as embedded in the

common component support the perception of imposed and therefore synchronized

fiscal restraint in a subset of countries that had initially a more fragile financial

position and that could not later on accommodate the severe financial shock without

this retrenchment. The simulation exercise shows that a one-time negative shock of

the size experienced during the financial crisis to the estimated common factor leads

to an important downward movement in the countries’ government spending series

that persists up to eight quarters as was the case for these countries.

These results are consistent with the arguments made by De Grauwe and Ji (2014)

that the creation of the monetary union later lead to too much fiscal discipline by the

economic and monetary union (EMU) countries. The authors show that the group

of EMU countries who in response to their lack of access to financial markets were

forced to implement austerity measures are the ones who saw the largest decline in

economic activity following the crisis. In addition, Romer and Romer (2017) show

that this decline in economic activity was ten times more pronounced in countries

32The only exception is Slovenia which had a debt-to-GDP ratio below the median at that time
but experienced a rapid growth in its debt level later on.
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with high debt-to-GDP ratios and low policy interest rates prior to the crisis.

My results also contribute to the literature that analyzes the extent to which

the Maastricht Treaty and the Stability and Growth Pact have constrained national

fiscal policy of the EMU countries. By analysing empirical fiscal policy rules Galí

and Perotti (2003) find no evidence of such constraints and show that the discre-

tionary component of fiscal policy for the EMU countries has followed the global

trend observed in advanced economies during the post-Maastricht period towards a

more counter-cyclical fiscal policy. However, Candelon et al. (2010) find different re-

sults using data up to 2004 and provide evidence that the discretionary component

of fiscal policy, especially that of large EMU countries, has become more pro-cyclical

in the post-Maastricht period. Those findings were reinforced by Bénétrix and Lane

(2013), who show that the higher degree of fiscal countercyclicality observed in the

wake of the Maastricht Treaty ended with the creation of the monetary union in

1999. Overall, my findings suggest that the combination of (i) a lack of independent

monetary policy (fixed exchange rate regime or a currency area) and (ii) a fragile

financial position in the wake of the Maastricht Treaty prevented a group of countries

from using counter-cyclical fiscal policy to stabilise their economies once the global

financial crisis hit. This result is in line with Martin and Philippon (2017), who show

that the implementation of macroprudential policy by Eurozone member states prior

to the global financial crisis would have reduced fiscal austerity and the recession.
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4.2 A Principal Component Analysis of Government Expen-

diture

To describe the recent history of European government spending, let git denote

real government consumption growth at time t for country i. Let N be the number

of countries, i.e. i = 1, . . . , N . The data are in growth rates to ensure stationarity.

The series git are standardized to have mean zero and unit standard deviation.33 The

objective is to decompose the movements of the Eurozone’s government spending se-

ries in terms of a small number of common factors, also referred to as factor scores.

The factors are identified using principal component analysis (PCA).34 This variable

reduction method decomposes the covariance matrix of the original series git into its

N eigenvalues and corresponding eigenvectors. The factors are obtained by form-

ing variables that are averages of the original series weighted by the corresponding

eigenvectors, also referred to as component loadings. The principal components are

orthogonal and all together capture 100% of the variance of the original series.

Let f̂t denote the estimated factor score associated with the lead principal com-

ponent, that is, f̂t denotes a factor possibly common to all series git that accounts

for as much of the variance in the vector gt as possible. The associated estimated

component loadings λ̂i represent how tightly the series git are linked to this factor

score. The lead component is a linear combination of the original series whose weights

33Normalizing variables before estimation ensures that series with larger variances do not domi-
nate the factor estimates.

34Principal component analysis was first introduced by Pearson (1901) and Hotelling (1933).

98



are given by the component loadings, i.e.

f̂t =
N∑
i=1

λ̂igit. (40)

I consider the following simple model of government spending growth based on the

contemporaneous and first lag of the lead component estimated using PCA:35

git = α0if̂t + α1if̂t−1 + uit. (41)

The unknown parameters α0i, α1i are estimated using OLS and can be interpreted

as the time-invariant sensitivity of the series git to the estimated factor score f̂t. The

first part of the equation (α0if̂t +α1if̂t−1) captures the common component of the ith

series and can be thought of as the degree of total synchronization in the Eurozone

countries’ government spending. The inclusion of the lag of the factor score models

the persistence observed both in the government spending series and in the estimated

factor score and allows for additional heterogeneity in the countries’ association with

the factor score.36 The second part (uit) captures the country-specific component and

may reflect country-specific events or an autonomous fiscal policy.

From equation (41), it is possible to decompose the variance of national gov-

ernment expenditure growth into its constituent parts: one part attributable to the

leading component and its lag and the other to the country-specific factor. The share

35Additional lags were considered but were not jointly statistically significant at standard levels.
36Empirically, only one lag of the factor was required.
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of the variance explained by the common factor for country i is given by:

α̂2
0iVar(f̂it) + α̂2

1iVar(f̂it−1) + 2α̂0iα̂1iCov(f̂it, f̂it−1)
Var(git)

= Var(git)− Var(uit)
Var(git)

= 1− Var(uit). (42)

The last equality follows from the normalization imposed on the government spending

growth series git. Notice that the principal component analysis is similar to dynamic

factor models (DFM), originally proposed by Geweke (1977), but estimates the prin-

cipal component without assuming a model for the common and country-specific

factors. Unlike all dynamic factor models that have been estimated with only the

contemporaneous factor score ft, I can investigate the richer form given in equation

(41) that is clearly required to capture the persistence in government expenditure

growth.

4.3 Quarterly European Data

This chapter uses the quarterly growth rate of real and seasonally adjusted gov-

ernment consumption from quarterly national accounts. All levels of government,

i.e. central governments, state governments if applicable, and local governments are

included. Data for fifteen Eurozone countries and eight European countries that are

not part of the Eurozone were obtained from the OECD yielding a balanced panel

from 1995Q2 to 2015Q4.37 This measure of spending includes health and education
37There are a total of 19 countries in the Eurozone but the data for four Eurozone countries

(Cyprus, Latvia, Lithuania, and Malta) were not available in the desired format.
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spending as well as defence spending and does not include most automatic stabiliz-

ers such as welfare payments or transfer payments. However, by excluding transfers

entirely, some important elements of discretionary fiscal policy are omitted. Exam-

ples include discretionary change in taxes and public pensions. Government revenue

data and cyclically-adjusted structural balance data were not available at a quar-

terly frequency. Hence, the common factor reflects the degree of commonality in

spending-based policies. The Appendix provides a more thorough discussion of the

data.

4.4 Empirical Findings

4.4.1 The Base Model

The base model estimates the factor score associated with the lead component in

government spending growth over fifteen Eurozone countries from 1995Q2 to 2015Q4.

The factor score f̂t is estimated using PCA. Figure 4.1 presents the estimated factor

score over time. The figure highlights the coincident synchronized austerity policies

that emerged at the beginning of 2010 in Europe. The factor score fell sharply in

2009Q3 and reached a trough by 2012Q2. Subsequently, the factor score rebounded,

but to a lower level than before the drop. Note that the estimated factor score is

only identified up to a sign. Hence, a positive value indicates that the factor score

associated with the lead component in government spending is above its temporal

mean.
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Figure 4.1: The Estimated Factor Score Associated with the Lead Component
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The figure shows the estimated factor score f̂t associated with the first principal component
of normalized government spending growth for fifteen Eurozone countries over the 1995Q2–
2015Q4 period.

Figure 4.2: The Estimated Factor Score and the Output Gap
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The figure plots the estimated factor score f̂t associated with the first principal component
of normalized government spending growth for fifteen Eurozone countries against the euro
area output gap for every year since 2000.
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Figure 4.2 plots the estimated factor score against the euro area output gap (estimated

by the IMF) for every year since 2000. The common component of real government

spending growth has remained below average since 2009 (i.e. below zero) while the

economy was in recession, indicating episodes of pro-cyclical fiscal tightening (third

quadrant). This suggests that countries whose spending was the most correlated with

the factor score are those that implemented, or were forced to implement, the largest

spending-based adjustments.

Figure 4.3 presents the loadings (λ̂i) associated with the lead principal component

and the 95% confidence intervals in the base model estimated using PCA. Recall from

equation (40) that the factor score is an average of the Eurozone government spending

weighted by the loadings. The factor loadings appear to be statistically significant

for the countries located on the geographic periphery, i.e. Portugal, Spain, Greece,

and Italy as well as for Belgium, Austria, the Netherlands, and Slovenia. As shown

in Figure 3, Spain, Portugal, and Slovenia’s government spending appear to have the

tightest link to the factor score followed by Greece, the Netherlands, and Belgium.
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Figure 4.3: Estimated Component Loadings
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The figure shows the estimated component loadings (λ̂i) of the fifteen Eurozone countries as-
sociated with the lead principal component and the corresponding 95% confidence intervals.
Countries are ordered from largest to smallest loadings.

Table C.1 in the Appendix presents the remaining results of the base model, i.e.

the model of the evolution of the fifteen Eurozone countries’ government spending

series. The ‘Common’ heading specifies the parameters associated with the factor

score, while the ‘% Variance’ heading specifies the percentage of the variation in gov-

ernment spending growth that can be attributed to the factor score computed using

equation (42). The share of the variance that can be linked to common movements

in Eurozone government spending varies widely across countries and ranges from a

low of 1.2% for Finland to a high of 62.2% for Spain.

Figures 4.2 and 4.3 strongly suggested that countries with the largest loadings

followed expenditure-based austerity in response to the financial and European debt
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Figure 4.4: Country-specific Factor and the Output Gap for Selected Countries
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The figure plots the country-specific factor against the output gap for the countries that are
the least impacted by the factor score since the year 2007. The second and fourth quadrants
represent instances of counter-cyclical fiscal policies.
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crises. On the opposite side in Figure 4.4 are plots of the country-specific factor uit

of the countries that are the least impacted by the factor score (France, Germany,

Luxembourg, and Slovak Republic) against their output gap for all years since 2007.

Most of those countries’ variation in government expenditure growth is due to the

country-specific component. Overall, this figure confirms that there are very few

episodes of pro-cyclical fiscal tightening during the 2009–2013 period for those coun-

tries. France, Luxembourg, and Slovak Republic appear to have adopted a relatively

more counter-cyclical fiscal stance during that time (second quadrant), while Ger-

many’s government spending growth remained above its temporal average since 2007

(first and second quadrants) with the exception of 2013.

Overall, the results suggest that Eurozone countries with relatively stronger eco-

nomic performance, such as Germany, France, and Luxembourg, have pursued a more

autonomous and counter-cyclical fiscal policy since the beginning of the financial cri-

sis in 2007, as revealed by the large amount of variation in their government spending

attributable to the country-specific component. In contrast, the affected group of

countries has government spending patterns which share a common move towards

fiscal retrenchment since 2009.

4.4.2 The Role of the Currency Union

To examine whether the implementation of expenditure-based austerity measures

during the European debt crisis was a phenomenon specific to the euro area, I conduct

the same style of estimation but include as well the other European countries that

are not part of the Eurozone. As Table C.2 in the Appendix shows, the results for
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the Eurozone countries remain very similar both in terms of statistical significance

and magnitude of coefficients. Importantly, a sizable share (35.9%) of Denmark’s

government expenditure growth can be attributable to movements in the factor score.

Denmark is the only country that maintains a fixed exchange rate against the euro,

which links Danish monetary policy to the ECB’s interest rate decisions. Officially,

the krone must stay within a band of 2.25% with the euro. In practice however,

the krone has always been within 0.5% of the euro (data from European Central

Bank). As for the non-Eurozone countries who operate under a flexible exchange rate

regime (i.e. Iceland, the Czech Republic, Hungary, Poland, the United Kingdom,

Sweden, and Switzerland), the proportion of their government spending’s variance

that is attributable to the estimated factor score is low, with the exception of the

Czech Republic (19.2%).

4.4.3 The Restricted Model

In this section, I investigate whether any gain in precision is attained when I ex-

clude the countries whose spending are the least correlated with the lead factor. Let

f̃t denote the factor score associated with the lead component of only the countries

that have a statistically significant relationship to f̂t, i.e. the countries where the null

hypothesis that α0i = α1i = 0 can be rejected at standard significance levels.38 Hence,

f̃t denotes a factor that accounts for as much of the variance in the smaller vector

(8 × 1) g̃t as possible. Figure 4.5 depicts the factor score f̃t for the restricted model

along with the one from the unrestricted model f̂t. Table C.3 shows the results of
38Those countries are Spain, Portugal, Slovenia, Greece, Netherlands, Belgium, Austria, and

Italy.

107



the restricted model. While the restricted and unrestricted vectors are virtually the

same, the variance of the countries’ government spending that is attributable to the

factor score is now higher for most countries by about 5 percentage points on average.

Figure 4.5: The Estimated Factor Score Associated with the Lead Component
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The figure shows the estimated factor score associated with the lead principal component
of normalized government spending growth for fifteen Eurozone countries over the 1995Q2–
2015Q4 period.
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4.4.4 Propagation of a Shock to the Factor Score

Treating equation (41) as a ‘structural’ equation with f̃t (the restricted factor)

as the driving force, one can consider an experiment similar to impulse response

analyses. That is, one can track the response of the countries’ government spending

series git to a shock to the factor score f̃t. The following autoregressive process is

used to approximate the data generating process for f̃t:39

f̃t = ρ1f̃t−1 + ρ2f̃t−2 + ρ3f̃t−3 + υt, υt ∼ iid(0, σ2
υ). (43)

Together equations (41) and (43) comprise a restricted bivariate system where a shock

to the factor score f̃t can be traced out via the process (43) for f̃t and the ‘structural’

equation for git. Given that the variables are stationary, one can determine the speed

at which a negative common shock leads to downward movements in git.

Figure 4.6 depicts the response of a negative shock to the estimated factor score

on government spending growth of a selected group of countries: Spain, Portugal,

Slovenia, and Greece. The grey lines represent the 95% asymptotic confidence in-

tervals. The magnitude of the shock (-2.66 standard errors) coincides with the one

of the large decrease in the factor score that occurred over the 2009Q3–2012Q2 pe-

riod.40 That is, the size of the shock is roughly equal to the one of the financial

shock. Interestingly, for the countries that share the tightest link to the factor score,
39Additional lags were not jointly significant at standard levels. The residuals were checked for

evidence of linear dependence and none was detected.
40The estimated factor score f̃t hit a low of -4.33 in the second quarter of 2012. The size of the

shock to f̃t is set to -2.66 standard errors, which is equal to the 2012Q2 observation (-4.33) divided
by 1.63 (the standard error of f̃t).
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such as Spain and Portugal, a one-quarter negative shock to the common factor has

effects that persist up to eight quarters. Hence, a single one-quarter shock, rather

than a series of consecutive shocks, leads to a downward movement in git that grad-

ually goes back to its pre-financial crisis level two years after the shock. As well,

the response of the countries’ government spending series is able to mimic closely the

behaviour of the common component in the countries’ government series after the

European-wide crisis. The long persistence in the response to the single shock to the

factor score highlights further the relative importance of the common movements in

expenditure-based policy among the group of countries with statistically significant

factor loadings.

4.5 A Closer Look at the Factor Score

A natural question that arises is whether we can understand which countries

implemented, or were required to implement, expenditure-based austerity given pre-

determined conditions and in particular based on their fiscal health. For example,

were the countries that followed a more autonomous and counter-cyclical fiscal policy

able to increase their deficit financing even in the face of the crisis because of a better

fiscal position at the beginning of the sample (i.e. in 1995)? Figure 4.7 plots the gross

debt level as a percent of GDP of all Eurozone countries in 1995. The median debt

level is 58.36% (Portugal). As shown in Figure 4.7, all the countries that share the

tightest link to the factor score had debt levels that were larger than the median level
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Figure 4.6: Impact of a Shock to the Factor Score on Selected Countries
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The figure plots the impulse response of a shock of magnitude −2.66 standard errors to the
factor score, which is equivalent to the important drop that occurred during the 2009Q3–
2012Q2 period, on government spending growth of Spain, Portugal, Slovenia, and Greece.
The grey lines represent the 95% asymptotic confidence intervals. The IRF are based on
equations (41) and (43).

at the beginning of the sample (with the exception of Slovenia).41 Denmark, the only

European country that is not part of the Eurozone and that shares a tight link to

the factor score also had a debt level higher than the median level in 1995 (71.39%).

Interestingly, part of the Maastricht convergence criteria set for the member states

adopting the euro was the gross debt limit of 60%. The debt limit was later preserved

41Slovenia experienced a sharp contraction in its level of GDP by 7.8% in 2009. In August 2012
the three main rating agencies downgraded Slovenia’s sovereign debt. By the end of 2013, Slovenia
was close to receiving a bailout to recapitalize its banks. As in the case of Spain, Slovenia had a low
level of debt compared to the Eurozone average before the financial crisis but experienced a rapid
growth afterwards. At the end of 2014 the country’s debt-to-GDP ratio was almost four times its
2008 level.
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Figure 4.7: Gross Debt (% of GDP) in 1995
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The figure plots the gross debt as a percent of GDP for all Eurozone countries in 1995. The
red line depicts the debt limit set in the Stability and Growth Pact (60%).

in the Stability and Growth Pact agreement.

The lack of an independent monetary policy implies that the Eurozone countries

do not issue debt in their own currency, hence the possibility of default. However,

despite this important difference in debt levels, there was only a small difference

between the two groups’ 10-year interest rates before the creation of the economic

and monetary union in 1999, at which point interest rates converged (see Figure 4.8).
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This suggests that at that time, financial markets perceived similar risk as differences

in default risk are usually captured by differences in interest rates.

When the global financial crisis hit, deficits increased in many European countries.

When combined with the constraints imposed by the Stability and Growth Pact and

subsequent Fiscal Stability Treaty, the ability of those countries with already high

debt levels to use deficit financing to stabilize the economy can be impaired. In theory,

countries can use deficit financing and still maintain a constant debt-to-GDP ratio as

long as GDP growth is larger than the interest paid on debt.

Now that I have determined that the countries’ association (if any) with the com-

mon component appears to be closely linked with their financial position in the wake

of the Maastricht Treaty, I next turn to an examination of the economic indicators

that are correlated with the movements of the common component. The factors iden-

tified by PCA are determined solely by variance decomposition with the factor score

here the one associated with the largest fraction. There has been some interest in

determining what economic variables might be correlated with this lead factor score,

as seen for example in Pan and Wang (2012). This exercise can be seen as one in

which one attempts to understand the joint movements in the lead component and

the economic variables that yield an individual contribution. Note that the the lead

component in government spending needs to be estimated in the first step before

providing in the second step possible explanations, a procedure which verifies the

usefulness of the PCA.

The causes of drastic austerity measures in Europe after 2010 have been exten-
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sively documented in recent years. Wren-Lewis (2016, p.14) claims that it was a

combination of the “European Central Bank’s unwillingness (until 2012) to act as

a lender of last resort”, the Greek crisis, and right-wing opportunism that lead to

the use of stringent austerity measures. The importance of the ECB as a lender of

last resort was highlighted previously by De Grauwe (2012) and De Grauwe (2013).

De Grauwe and Ji (2013) later argued that the implementation of austerity programs

by a subset of European countries reflected the reaction of those countries to the same

set of disincentives imposed by the financial markets and that it was partly driven by

market sentiments.

Figure 4.8 depicts the average of four key coincident economic indicators over

the 1995–2015 period: Fitch’s ratings for long term sovereign debt, 10-year bond

yields, gross debt as a percent of GDP, and the budget deficit as a percent of GDP.42

The black dashed line represents the average of the Eurozone countries who share a

statistically significant relationship to the factor score while the grey line represents

the average of the other Eurozone countries with non-significant loadings.43 The first

variable is meant to be a proxy indicator of the pressure exerted by the financial

market. The 10-year bond yields capture the cost of borrowing that includes a risk

premium as perceived by the markets. These two variables are tightly linked and are

used to represent the ease at which countries can borrow. The latter may greatly

affect the ability of the countries to use deficit financing in order to stabilize their

economies. The gross debt and budget deficit as a percent of GDP characterize the

42There is no sense in which I can argue any exogeneity, the events of the crisis lead to complex
interdependences of these indicators and the estimated factor score.

43See Appendix C.1 for data sources.
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financial health of the countries, which was shown to be important for understanding

the countries’ association with the factor score.

The 10-year bond yields are depicted in the top left panel. The figure shows that

the long-term interest rates maintained fairly close convergence after the creation of

the euro in 1999 and until the beginning of the European debt crisis at which point

interest rates for the peripheral Eurozone countries increased substantially. The di-

vergence between these two groups increased until Mario Draghi assured in July 2012

that he would do “whatever it takes” to save the euro. The divergence in the long-term

interest rates has since moderated. The top right panel further shows the pressure

exerted by the financial markets on southern European countries’ bond markets: the

average of credit ratings of the countries with statistically significant factor loadings

decreased steadily after 2010 and hit a low of BBB+, a rating characterized by a

lower-medium grade.

As shown on the bottom left panel, the countries with statistically significant

factor loadings also had a larger pre-existing debt-to-GDP ratio prior to the financial

crisis and saw this ratio increase at a much faster rate in the following years than

the other group of countries. Finally, the bottom right panel shows that the budget

deficits of the countries sharing common movements in government spending remained

consistently higher over the 1995–2015 period by about two percentage points.

Figure 4.8 indicates that the countries whose government spending shows a sta-

tistically significant relationship to the factor score have seen both a deterioration

in fundamental economic variables (debt-to-GDP ratio, borrowing costs, and credit
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Figure 4.8: The Unobserved Factor and Other Variables
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The top left panel of the figure plots the average of Fitch’s ratings for long term sovereign
debt for two groups of countries: one group including only the Eurozone countries sharing
a statistically significant relationship to f̂t and the other group including the other seven
Eurozone countries. The top right panel compares the average of the 10-Yr bond yields of
the two groups. The bottom left panel plots the average gross debt as a percent of GDP
of the two groups. The bottom right panel plots the average budget deficit as a percent of
GDP of the two groups. The red lines depict the time of Mario Draghi’s “whatever-it-takes”
announcement.
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ratings) and the most stringent fiscal austerity measures since 2010. In a further at-

tempt to explain the estimated factor score, I model the factor score as a function of

predetermined variables conditional on its lag. The set of predetermined variables in-

cludes the average gross debt as a percent of GDP of the group of Eurozone countries

that shares the tightest link to the factor score (Spain, Portugal, Slovenia, Greece,

Netherlands, Belgium, Austria, and Italy), the average Fitch’s ratings for long term

sovereign debt (fitch) for the same group of countries, the average 10-Yr bond yields

(int), and a dummy variable for 2009–2013 (D0913). All the explanatory variables

are lagged by one period.

The OLS estimates are reported in Table C.4. There is a negative relationship

between the debt level and the common factor in government spending supporting

the idea that deficit financing becomes more difficult as a country’s financial situ-

ation further deteriorates. Due to the very high correlation between the variables

debt and fitch (-.925), I do not include both variables simultaneously. The increase

in the 10-Yr rates, driven in part by the rise in debt levels, also seems to be partly

responsible for the decrease in government spending growth as shown by the statis-

tically significant and negative coefficient in the first two columns. There is also a

positive and statistically significant relationship between the common component of

government spending and the countries’ credit ratings. The last row of Table C.4

reports the Breusch-Godfrey LM test statistic for first order correlation. In all cases,

the null hypothesis of no serial correlation cannot be rejected. The same conclusion

is found for higher orders of serial correlation. These results reinforce the view that

the estimated factor isolates the common component in those government spending
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series and moves with the observables.

4.6 The Unobserved Factor and Government Ideology

As shown in Chapters 2 and 3, government ideology appears to be an important

driver of government spending variations. In this section, I investigate whether the

countries who share a statistically significant relationship to the factor score and

implemented the most stringent austerity measures after 2010 had governments that

were more right wing than the other Eurozone countries.

Figure 4.9 depicts the average ideology of the government for the two groups of

Eurozone countries since 1995. Government ideology is measured using the same

methodology described in Chapters 2 and 3 and given in equation 1. The figure

indicates that while both groups of countries have moved towards right-wing govern-

ments following the financial crisis, that trend was more pronounced in countries with

statistically significant factor loadings. Hence, the decline in the lead component in

government spending observed after the financial crisis coincides with a move towards

right-wing governments, a finding consistent with the previous two chapters.

Table C.5 reports the OLS estimates when the average ideology of the government

is added as a predetermined regressor. The table shows that there is no statistically

significant relationship between the estimated common factor in government spending

and the average ideology of the government. This result is robust to alternative model

specifications. As well, I do not find any statistically significant relationship between
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Figure 4.9: Government Ideology in Eurozone Countries
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The figure plots the average ideology of the government for two groups of countries: one
group including only the Eurozone countries sharing a statistically significant relationship
to f̂t and the other group including the other seven Eurozone countries.

the common factor and the ideology of the government at prior lags.

In sum, while the implementation of stringent austerity measures following the

financial crisis coincides with a move towards right-wing governments, government

ideology does not appear to explain the movements in the common factor of govern-

ment spending for the entire time period.

4.7 Conclusion

It has been hypothesized that the Maastricht Treaty and subsequent Stability and

Growth Pact would prevent the Eurozone states from having the necessary flexibility

to use fiscal policy as a key stabilizing tool. I provide evidence that this was the case
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for a particular subgroup of countries in the face of the financial crisis. I show that

the countries with the worst financial position in the wake of the Maastricht Treaty

(with debt-to-GDP ratios all above the median level of the Eurozone) were not able

to accommodate the severe financial shock without fiscal tightening.

When I extend the model to include other European countries that are not part of

the euro area, I find that only Denmark appears to have a tight link to the identified

common movements in government spending. This can likely be accounted for by

that country’s fixed exchange rate with the euro. I find no evidence of meaningful

synchronization in government spending for either (i) the period prior to the global

financial crisis, or (ii) for other European countries that operate under a flexible

exchange rate regime.

A more in depth analysis demonstrates that the countries part of this unfortunate

club had more difficulty to borrow and remained with a precarious financial position

compared to the remaining Eurozone states. Overall, my findings provide evidence

towards the Mundellian view that a lack of independent monetary policy can lead

to destabilizing effects of pro-cyclical fiscal policy for those members of a currency

union. Without a system of fiscal federalism comparable to the type seen at the

subnational level in the United States, Australia, or Canada, the fiscal options for

struggling members of the euro area were often limited to taking drastic austerity

measures or borrowing at very high interest rates.

Finally, the countries sharing a tight link to the common factor in government

spending had governments that were on average more right wing than the other Eu-
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ropean countries following the financial crisis. However, I do not find a statistically

significant relationship between the average ideology of the government and the esti-

mated common factor in government spending for the entire 1995–2015 period.
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Chapter 5

Summary and Conclusion

In this dissertation, I provide a deeper understanding of both the economic and

electoral origins of government spending variations across countries and time.

The importance of the domestic political environment for the variations in govern-

ment spending is highlighted in Chapter 2. Using a structural vector autoregressive

process, I show that when looking at the full sample of OECD countries since 1990,

government spending appears to be the key channel through which government ide-

ology affects economic growth. In particular, the election of a left-wing government

is followed by an increase in government spending growth leading to a temporary

increase in economic growth. The timing of elections also appears to be a source of

government spending variations as both left- and right-wing parties tend to increase

government spending in the year prior to elections, thereby maximizing their chance

of re-elections.

In Chapter 3, I introduce a theoretical framework that is consistent with the

empirical finding that government decisions towards spending vary according to the

ideology of the government. I show that for a specific group of advanced economies,

such as the United States, the United Kingdom, and Germany, a large fraction of

their fluctuations in government spending appears to be explained by their domes-

tic political environment. I find that these countries share two key characteristics,

namely, they have higher political polarization and higher persistence in government
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ideology relative to the other advanced economies.

Questions remain about why the political sector tends to be more important for

the variations in government spending in some countries. For instance, the differences

in political polarization and in the persistence in government ideology can ultimately

stem from a difference in political systems. In fact, the countries for which most

of the variations in government spending is linked to the political environment are

countries with a smaller number of dominant parties.

For tractability, I do not include endogenous state variables like debt or budget

deficit in the theoretical model. Chapter 4 presents an empirical case study of this

issue for the Eurozone countries. Using a nonparametric statistical model based on

principal components, I identify a statistically significant co-movement in government

spending during the post-financial crisis period for a particular subset of member

countries that is characterized by a large decline over the 2009–2013 period. My

analysis suggests that the severe spending-based adjustment in the face of the financial

crisis does not appear to reflect a common response to the same downturn in the

business cycle but rather reflects the countries’ financial position in the wake of the

Maastricht Treaty. These countries each had a gross debt-to-GDP ratio above the

median level of the euro area, which coincides with the debt limit established in the

Stability and Growth Pact (60% of GDP).

Consistent with the previous two chapters, I find that while many European coun-

tries turned towards right-wing governments following the financial crisis, the coun-

tries who implemented the most severe austerity measures over the 2009–2013 period

123



had governments that were more right-wing on average than the other European

countries.
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Appendix A Fiscal Policy, Government Ideology,

and Economic Activity: Evidence from

OECD Countries

A.1 Sources of Quarterly Data

Ideology Data

The construction of the ideology measure is computed from the Manifesto Project

database (Version 2016b).

GDP Data

OECD (2017). Quarterly National Accounts. B1_GE: Gross domestic product -

expenditure approach

Retrieved from http://stats.oecd.org/index.aspx?queryid=350

Government Expenditure Data

OECD (2017). Quarterly National Accounts. P3S13: General government final con-

sumption expenditure

Retrieved from http://stats.oecd.org/index.aspx?queryid=350

Overnight Rate Data

OECD (2017). Monthly Monetary and Financial Statistics. Immediate rates (<

24hrs)
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A.2 Confidence Intervals

The confidence intervals used in this chapter are based on the bias-corrected boot-

strap procedure proposed by Kilian (1998). Kilian’s method was developed for time

series data and assumed that the errors are homoskedastic. I extend the method

to construct confidence intervals for impulse response estimates that are generated

from a structural panel VAR. The extension of the bias-corrected bootstrap method

is given by the following procedure.

1. Estimate the covariance stationary VAR(p) process using OLS. Using standard

nonparametric technique, generate recursively B1 bootstrap samples y∗it from

the OLS estimate β̂ and the estimated residuals ûit. For each bootstrap sample,

compute the OLS estimate β̂∗ from the following bootstrap DGP:

y∗it = B̂0 + B̂1y
∗
it−1 + B̂2y

∗
it−2 + ...+ B̂py

∗
it−p + uit. (1)

2. Approximate the bias term Ψ = E[β̂ − β] by Ψ̂∗ = E∗[β̂∗ − β̂].

3. If the OLS estimate β̂ is stationary, compute the bias-corrected estimate as

follow

β̃ = β̂ − Ψ̂∗ = 2β̂ − β̄∗
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where β̄∗ = ∑B1
b=1 β̂

∗
b using Kilian’s stationarity correction.44

If the OLS estimate β̂ is not stationary, set β̃ = β̂.

4. Substitute β̃ for β̂ in equation (1) and generate B2 new bootstrap replications

of β̂∗.

5. For each b = 1, ...,B2 bootstrap replication of β̂∗, calculate β̃∗ as in step 3 using

the estimate of the bias Ψ̂∗ from step 2.

6. For each b = 1, ...,B2 replication of β̃∗, compute the impulse response estimate

θ̂∗kl,i(β̃∗, σ̂) where σ̂ = Σu = B−1
0 B−1′

0 ).

7. The confidence interval is given by the (α/2) and (1− α/2) percentile interval

endpoints of the distribution of θ̂∗kl,i(β̃∗, σ̂)45.

A.3 Additional Tables

44Kilian’s stationarity correction shrinks the bias estimate Ψ̂∗ until the bias-corrected estimate β̃
remains stationary.

451000 replications were used for the bootstrap bias estimation and 1999 replications for the
construction of confidence intervals, i.e. B1 = 1000 and B2 = 1999.
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Table A.1: Reduced-Form Results

Yit = Ki +
4∑
s=1

AsYit−s + uit i = 1, ..., 32

Y = {g, y, x}

g y x

g

L1 -0.1920∗∗∗ 0.00428 -0.0566
(0.0214) (0.0188) (0.0810)

L2 0.0171 0.0065 -0.1050
(0.0214) (0.0189) (0.0812)

L3 0.1310∗∗∗ 0.0373∗∗ -0.0793
(0.0213) (0.0188) (0.0809)

L4 0.000179 0.00132 0.0810
(0.0212) (0.0187) (0.0803)

y

L1 0.0473∗ 0.0934∗∗∗ -0.0606
(0.0245) (0.0216) (0.0928)

L2 0.0629∗∗∗ 0.2280∗∗∗ 0.0802
(0.0244) (0.0215) (0.0924)

L3 0.0887∗∗∗ 0.1150∗∗∗ -0.0401
(0.0245) (0.0216) (0.0931)

L4 0.124∗∗∗ 0.0121 0.0291
(0.0246) (0.0217) (0.0933)

x

L1 -0.0137∗∗ -0.00575 0.956∗∗∗
(0.0056) (0.0049) (0.0212)

L2 0.0106 0.0006 0.0003
(0.0077) (0.0068) (0.0291)

L3 -0.00366 0.00387 -0.00159
(0.0076) (0.0067) (0.0288)

L4 0.00451 0.00138 -0.0348∗
(0.0055) (0.0048) (0.0208)

Constant 0.3120∗∗∗ 0.3050∗∗∗ -0.116
(0.0405) (0.0357) (0.1535)

Observations 2208 2208 2208

Notes: Country fixed effects are always included. The sample size includes the 1990–2015
period at a quarterly frequency. g is the growth of government expenditure, y the growth
of real GDP, and x the ideological score of the largest party (x1). Conventional standard
errors are in parentheses. * denotes a p-value less than 0.10, ** less than 0.05, and *** less
than 0.01. 137



Table A.2: IV Results

First-stage Second-stage Second-stage
Instrument:
{zit,

∑4
s=1 Yit−s}

Dependent variable ED g y

x

L1 -0.000366 -0.0139∗∗ -0.00587
(0.0013) (0.0056) (0.0049)

L2 0.000184 0.0105 0.000604
(0.0018) (0.0077) (0.0068)

L3 0.000205 -0.00374 0.00383
(0.0018) (0.0076) (0.0067)

L4 -0.0000298 0.00489 0.00158
(0.0013) (0.0055) (0.0048)

g

L1 0.00558 -0.198∗∗∗ 0.00118
(0.0051) (0.0214) (0.0189)

L2 0.00695 0.0129 0.00430
(0.0052) (0.0214) (0.0189)

L3 0.00639 0.131∗∗∗ 0.0373∗∗
(0.0051) (0.0213) (0.0188)

L4 0.00697 0.000443 0.00146
(0.0051) (0.0212) (0.0187)

y

L1 -0.00810 0.0499∗∗ 0.0948∗∗∗
(0.0059) (0.0245) (0.0216)

L2 -0.00305 0.0643∗∗∗ 0.229∗∗∗
(0.0059) (0.0243) (0.0215)

L3 -0.00256 0.0896∗∗∗ 0.115∗∗∗
(0.0059) (0.0245) (0.0216)

L4 0.00377 0.124∗∗∗ 0.0123
(0.0059) (0.0246) (0.0217)

zit 0.0635∗∗∗
(0.0015)

EDit 0.391∗∗∗ 0.208∗∗
(0.1011) (0.0891)

Constant -0.194∗∗∗ 0.209∗∗∗ 0.250∗∗∗
(0.0148) (0.0484) (0.0427)

Observations 2208 2208 2208
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table A.3: Testing for Opportunistic Cycles

git = kgi +
4∑
s=1

AgsYit−s + βElectionit + ξit, t = 1995Q2, ..., 2013Q2

All countries Old democracies Countries with fixed All countries
election dates

Dependent variable g g g y

x

L1 -0.0152∗∗∗ -0.0126∗∗ -0.0161∗ -0.0054
(0.006) (0.006) (0.010) (0.005)

L2 0.0112 0.00671 0.0108 0.0002
(0.008) (0.008) (0.013) (0.007)

L3 -0.00339 0.00496 -0.0060 0.0041
(0.008) (0.008) (0.013) (0.007)

L4 0.00509 -0.00193 0.0044 0.0013
(0.005) (0.006) (0.009) (0.005)

g

L1 -0.196∗∗∗ -0.159∗∗∗ -0.2149∗∗∗ 0.0021
(0.021) (0.026) (0.031) (0.019)

L2 0.0144 -0.0404 -0.0250 0.0051
(0.021) (0.026) (0.031) (0.019)

L3 0.131∗∗∗ 0.121∗∗∗ 0.1347∗∗∗ 0.0373∗∗
(0.021) (0.026) (0.031) (0.019)

L4 0.0003 0.0243 -0.0285 0.0014
(0.021) (0.025) (0.031) (0.019)

y

L1 0.0487∗∗ 0.0744∗∗∗ 0.0392 0.0944 ∗∗∗
(0.024) (0.027) (0.040) (0.022)

L2 0.0637∗∗∗ 0.0635∗∗ 0.0939∗∗ 0.229∗∗∗
(0.024) (0.027) (0.040) (0.021)

L3 0.0894∗∗∗ 0.0667∗∗ 0.0642 0.0115∗∗∗
(0.024) (0.027) (0.040) (0.022)

L4 0.124∗∗∗ 0.142∗∗∗ 0.0884∗∗ 0.012
(0.025) (0.027) (0.039) (0.022)

EDit 0.226∗∗∗ 0.163∗∗ 0.3618∗∗∗ 0.1387∗∗
(0.067) (0.071) (0.112) (0.059)

Constant 0.254∗∗∗ 0.264∗∗∗ 0.2457∗∗∗ 0.269∗∗∗
(0.044) (0.049) (0.073) (0.039)

Observations 2208 1518 1035 2208

Notes: Country fixed effects are always included. g is the growth of government expenditure,
y the growth of real GDP, x the ideological score of the largest party (x1), and ED an
indicator variable that takes the value of 1 during the four quarters prior to the election.
Conventional standard errors are in parentheses. * denotes a p-value less than 0.10, ** less
than 0.05, and *** less than 0.01.
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Table A.4: Reduced-Form Results

Yit = Ki + A1Yit−1 + uit i = 1, ..., 15
Y = {g, y, x}

t = 1946, ..., 2013 t = 1963, ..., 2013
g y x g y x

xit−1 -0.00953 -0.000599 0.808∗∗∗ -0.0301∗∗ -0.000445 0.800∗∗∗
(0.0152) (0.0056) (0.0179) (0.0147) (0.0057) (0.0213)

git−1 0.0561∗∗ 0.0306∗∗∗ 0.0398 0.0298 0.0325∗∗ -0.0347
(0.0276) (0.0102) (0.0325) (0.0348) (0.0134) (0.0505)

yit−1 0.266∗∗∗ 0.228∗∗∗ -0.0138 0.209∗∗ 0.416∗∗∗ -0.270∗∗
(0.0492) (0.0182) (0.0579) (0.0883) (0.0340) (0.1278)

EDit 0.719 -0.0978 0.532 0.240
(0.6367) (0.2361) (0.5681) (0.2192)

Constant 2.980∗∗∗ 2.423∗∗∗ -1.003∗∗ 3.102∗∗∗ 1.530∗∗∗ 0.0955
(0.3548) (0.1313) (0.4169) (0.3828) (0.1472) (0.5544)

Observations 1015 1017 1014 786 788 785
R2 0.036 0.151 0.671 0.016 0.175 0.660

Notes: Country fixed effects are always included. g is the growth of government expenditure,
y the growth of real GDP, x the ideological score of the largest party (x1), and ED an
indicator variable that takes the value of one during election year. Conventional standard
errors are in parentheses. * denotes a p-value less than 0.10, ** less than 0.05, and *** less
than 0.01.
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Appendix B The Electoral Origin of Government

Spending Shocks

B.1 Comparative Statics

The policy function for hours worked is:

h∗i,t = (1− γ)(1− αi,t)(1− τk,t)wt + γTk,t
(1− τk,t)wt(γ + (1− γ)(1− αi,t))

.

1. Hours worked are increasing in the lump-sum tax, Tk,t:

∂h∗i,t
∂Tk,t

= γ

(1− τk,t)wt(γ + (1− γ)(1− αi,t))
> 0,

as an increase in Tk,t results in a negative income effect for households.

2. Hours worked are decreasing in the preference for the public good, αi,t:

∂h∗i,t
∂Tk,t

= −(1− γ)
γ + (1− γ)(1− αi,t)

+ ((1− γ)(1− αi,t)(1− τk,t)wt + γTk,t)(1− γ)
(1− τk,t)wt(γ + (1− γ)(1− αi,t))2

which is less than zero if

(1− γ)
γ + (1− γ)(1− αi,t)

>
((1− γ)(1− αi,t)(1− τk,t)wt + γTk,t)(1− γ)

(1− τk,t)wt(γ + (1− γ)(1− αi,t))2

1 >
(1− γ)(1− αi,t)(1− τk,t)wt + γTk,t)
(1− τk,t)wt(γ + (1− γ)(1− αi,t))

(1− τk,t)wtγ > γTk,t
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(1− τk,t)wt > Tk,t.

wt is on average equal to Ā = 1 and equilibrium hours worked are on average

equal to 0.33, which is a result of the leisure-share parameter γ set to 0.66 as

in Ghez and Becker (1975) who show that households spend two thirds of their

time on leisure. Hence, output, y∗t , is on average equal to 0.33 so that (1− τk,t)

is greater than Tk,t for reasonable values of τk,t.

3. Hours worked are decreasing in the real wage, wt:

∂h∗i,t
∂wt

= (1− γ)(1− αi,t)
wt(γ + (1− γ)(1− αi,t))

− (1− γ)(1− αi,t)(1− τk,t)wt + γTk,t)
w2
t (1− τk,t)(γ + (1− γ)(1− αi,t))

which is smaller than zero if

(1− γ)(1− αi,t)
wt(γ + (1− γ)(1− αi,t))

<
(1− γ)(1− αi,t)(1− τk,t)wt + γTk,t)
w2
t (1− τk,t)(γ + (1− γ)(1− αi,t))

(1− γ)(1− αi,t) <
(1− γ)(1− αi,t)(1− τk,t)wt + γTk,t)

wt(1− τk,t)

0 < γTk,t.

Given that γ and Tk,t are both positive, the income effect dominates the sub-

stitution effect and hours worked are decreasing in the real wage.

4. Hours worked are increasing in the labour tax, τk,t:

∂h∗i,t
∂τk,t

= −(1− γ)(1− αi,t)
(1− τk,t)(γ + (1− γ)(1− αi,t))

+ (1− γ)(1− αi,t)(1− τk,t)wt + γTk,t)
(1− τk,t)2wt(γ + (1− γ)(1− αi,t))

142



which is greater than zero if

(1− γ)(1− αi,t)
(1− τk,t)(γ + (1− γ)(1− αi,t))

<
(1− γ)(1− αi,t)(1− τk,t)wt + γTk,t)
(1− τk,t)2wt(γ + (1− γ)(1− αi,t))

(1− γ)(1− αi,t) <
(1− γ)(1− αi,t)(1− τk,t)wt + γTk,t)

wt(1− τk,t)

0 < γTk,t.

B.2 Additional Figures and Tables
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Figure B.1: Government Spending Growth by Categories
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The figure plots the temporal average over the 1995–2015 period of government spending growth by
categories against government ideology of the largest party for each OECD country. Government
spending series are for general governments and are from the OECD’s government expenditure by
function database. Government ideology series are from the manifesto project database (2017b).
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Figure B.2: Government Ideology on the Left-Right Scale
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The figure plots the measure of government ideology as described in equation (1) for the twelve
OECD countries since 1945. Red dots denote left-wing governments (governments with score higher
than zero) while blue dots denote right-wing governments (governments with score lower than zero).
All countries have the same scale on the vertical axis so that scores are comparable across countries
and overtime. 145



Appendix C Expenditure-Based Austerity across

Eurozone Countries

C.1 Data Sources

Government Expenditure

Government expenditure data comes from the OECD’s statistical database:

See https://stats.oecd.org and see ‘Quarterly National Accounts’, subject P3S13:

General government final consumption expenditure.

Debt-to-GDP Ratio

Debt-to-GDP data refers to the general government gross debt as a percent of GDP

and comes from the World Economic Outlook Database (October 2016):

See https://www.imf.org/external/ns/cs.aspx?id=28.

Ten-year Bond Rate

Ten-year bond rates data comes from the Eurostat database:

See http://ec.europa.eu/eurostat/data/database and see ‘EMU convergence

criterion bond yields’.

Fitch Ratings
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Fitch sovereign ratings data comes from Fitch Credit Rating Data:

See https://www.fitchratings.com/jsp/corporate/ProductsAndServices.faces?

context=2&detail=12.

Budget Deficit

Budget deficit (as a percent of GDP) data comes from the World Economic Outlook

Database (October 2016):

See https://www.imf.org/external/ns/cs.aspx?id=28.

Output Gap

Output gap data comes from the World Economic Outlook Database (October 2016):

See https://www.imf.org/external/ns/cs.aspx?id=28.

Gross Domestic Product

Gross domestic product data comes from the OECD’s statistical database:

See https://stats.oecd.org and see ‘Quarterly National Accounts’, subject B1GE:

Gross domestic product - expenditure approach.
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C.2 Additional Tables

Table C.1: Benchmark Model (1995Q2–2015Q4)

git = α0if̂t + α1if̂t−1 + uit, i = 1, ..., 15

SPA PRT SVN GRC NLD BEL AUT ITA
Common
α̂0i 0.338∗∗∗ 0.310∗∗∗ 0.432∗∗∗ 0.440∗∗∗ 0.324∗∗∗ 0.152∗∗∗ 0.489∗∗∗ 0.330∗∗∗
(se) (0.062) (0.067) (0.071) (0.086) (0.090) (0.080) (0.086) (0.091)
α̂1i 0.162∗∗ 0.171∗∗ -0.013 -0.173∗∗ -0.054 0.090∗∗∗ -0.332∗∗∗ -0.128
(se) (0.063) (0.068) (0.072) (0.086) (0.090) (0.081) (0.087) (0.092)

% Variance 62.2 55.8 50.1 27.7 21.1 36.9 26.8 18.1
IRL SVK FIN DEU FRA LUX EST

Common
α̂0i 0.101 0.123 0.143 0.185∗ -0.074 -0.112 0.067
(se) (0.095) (0.099) (0.100) (0.095) (0.097) (0.100) (0.099)
α̂1i 0.135 -0.017 -0.046 -0.140 0.035 0.170 -0.092
(se) (0.096) (0.100) (0.101) (0.095) (0.098) (0.101) (0.010)

% Variance 11.2 3.2 1.2 11.8 7.8 2.1 3.3

Notes: Conventional standard errors are in parentheses. * denotes a p-value less than
0.10, ** less than 0.05, and *** less than 0.01. The ‘Common’ heading specifies the
parameters associated with the common factor while the ‘% Variance’ heading spec-
ifies the percentage of the variation in government spending that can be attributable
to the factor score.
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Table C.2: European Model (1995Q2–2015Q4)

git = α0if̂
E
t + α1if̂

E
t−1 + uit, i = 1, ..., 23

SPA PRT SVN GRC NLD BEL AUT ITA
Common
α̂0i 0.258∗∗∗ 0.285∗∗∗ 0.245∗∗∗ 0.409∗∗∗ 0.260∗∗∗ 0.111 0.392∗∗∗ 0.276∗∗∗
(se) (0.057) (0.059) (0.066) (0.071) (0.076) (0.068) (0.075) (0.079)
α̂1i 0.194∗∗∗ 0.158∗∗∗ 0.132∗ -0.151∗∗ 0.005 0.125∗ -0.240∗∗∗ -0.105
(se) (0.057) (0.059) (0.067) (0.071) (0.077) (0.068) (0.075) (0.079)

% Variance 56.5 53.6 40.2 31.4 20.8 37.6 23.5 16.1
IRL SVK FIN DEU FRA LUX EST

Common
α̂0i 0.207 0.179 0.107 0.153∗ -0.061 -0.025 0.122
(se) (0.080) (0.083) (0.086) (0.081) (0.082) (0.086) (0.084)
α̂1i 0.022 -0.065 -0.040 -0.104 0.023 0.088 -0.109
(se) (0.080) (0.083) (0.086) (0.081) (0.083) (0.086) (0.084)

% Variance 13.9 6.4 0.0 11.6 7.7 2.0 5.0
DNK ISL CZE POL HUN GBR CHE SWE

Common
α̂0i 0.449∗∗∗ 0.180∗∗ 0.035 0.118 0.235∗∗∗ 0.146∗ -0.055 0.118
(se) (0.069) (0.079) (0.077) (0.082) (0.082) (0.085) (0.085) (0.086)
α̂1i -0.214∗∗ 0.062 0.021 -0.014 -0.183∗∗∗ -0.017 -0.016 -0.079
(se) (0.069) (0.080) (0.078) (0.082) (0.083) (0.085) (0.085) (0.086)

% Variance 35.9 14.8 19.2 8.7 7.7 2.6 1.9 0.8

Notes: Conventional standard errors are in parentheses. * denotes a p-value less than
0.10, ** less than 0.05, and *** less than 0.01. The ‘Common’ heading specifies the
parameters associated with the common factor while the ‘% Variance’ heading spec-
ifies the percentage of the variation in government spending that can be attributable
to the factor score.
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Table C.3: Restricted Model (1995Q2–2015Q4)

git = α0if̃t + α1if̃t−1 + uit, i = 1, ..., 8

SPA PRT SVN GRC NLD BEL AUT ITA
Common
α̂0i 0.366∗∗∗ 0.310∗∗∗ 0.471∗∗∗ 0.455∗∗∗ 0.209∗∗ 0.171∗∗ 0.536∗∗∗ 0.291∗∗∗
(se) (0.054) (0.064) (0.064) (0.077) (0.086) (0.074) (0.073) (0.085)
α̂1i 0.169∗∗∗ 0.173∗∗ -0.028 -0.183∗∗ 0.063 0.082∗∗∗ -0.352∗∗∗ -0.189
(se) (0.054) (0.064) (0.064) (0.077) (0.086) (0.074) (0.073) (0.085)

% Variance 67.2 53.1 54.0 32.2 15.7 38.0 38.8 16.9

Notes: Conventional standard errors are in parentheses. * denotes a p-value less than
0.10, ** less than 0.05, and *** less than 0.01. The ‘Common’ heading specifies the
parameters associated with the common factor while the ‘% Variance’ heading spec-
ifies the percentage of the variation in government spending that can be attributable
to the factor score.
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Table C.4: The Factor Score and Other Economic Indicators
(1995Q2–2015Q4)

f̃t = θ + βf̃t−1 + ωxt−1 + εt

(1) (2) (3) (4)
debtt−1 -0.0695∗∗∗ -0.0815∗∗∗ -0.0450∗∗∗
(se) (0.016) (0.010) (0.012)

intt−1 -0.346∗∗ -0.395∗∗∗ -0.0782 -0.0035
(se) (0.136) (0.126) (0.133) (0.061)

D0913t−1 -1.9121∗∗∗ -2.417∗∗∗
(se) (0.449) (0.290)

fitcht−1 0.375∗∗∗
(se) (0.085)

f̃t−1 0.136
(se) (0.140)

Constant 6.820∗∗∗ 7.958∗∗∗ 4.185∗∗∗ -6.212∗∗∗
(se) (1.509) (0.945) (1.214) (1.638)
Observations 60 60 60 80
R2 0.601 0.594 0.677 0.656
Breusch-Godfrey 1.93 0.50 0.63 0.06

Notes: f̃ is the estimated factor score in government spending growth for eight Eu-
rozone countries over the 1995Q2–2015Q4 period, debt is the average gross debt as a
percent of GDP of the group of Eurozone countries that shares the tightest link to
the factor score (i.e Spain, Portugal, Slovenia, Greece, Netherlands, Belgium, Aus-
tria, and Italy), fitch is the average Fitch’s ratings for long term sovereign debt for
the same group of countries, int is the average of the 10-Yr bond yields for the same
group of countries, and D0913 a dummy variable for 2009–2013. Conventional stan-
dard errors are in parentheses. * denotes a p-value less than 0.10, ** less than 0.05,
and *** less than 0.01.
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Table C.5: The Common Factor and Government Ideology
(1995Q2–2015Q4)

f̃t = θ + βf̃t−1 + ωxt−1 + εt

(1) (2) (3) (4)
ideot−1 0.0171 0.0164 -0.0268 0.0153
(se) (0.045) (0.045) (0.041) (0.040)

debtt−1 -0.0717∗∗∗ -0.0836∗∗∗ -0.0400∗∗∗
(se) (0.017) (0.011) (0.014)

intt−1 -0.369∗∗ -0.418∗∗∗ -0.0285 -0.0226
(se) (0.150) (0.141) (0.154) (0.069)

D0913t−1 -1.989∗∗∗ -2.518∗∗∗
(se) (0.467) (0.313)

fitcht−1 0.319∗∗∗
(se) (0.114)

f̃t−1 0.137
(se) (0.141)

Constant 7.128∗∗∗ 8.259∗∗∗ 3.540∗∗ -5.067∗∗
(se) (1.721) (1.260) (1.562) (2.046)
Observations 60 60 60 80
R2 0.602 0.595 0.696 0.654
Breusch-Godfrey 2.36 0.45 0.68 0.87

Notes: f̃ is the estimated factor score in government spending growth for eight Eu-
rozone countries over the 1995Q2–2015Q4 period, ideo is the average ideology of the
government of the group of Eurozone countries that shares the tightest link to the
factor score (i.e Spain, Portugal, Slovenia, Greece, Netherlands, Belgium, Austria,
and Italy), debt is the average gross debt as a percent of GDP for the same group
of countries, fitch is the average Fitch’s ratings for long term sovereign debt for the
same group of countries, int is the average of the 10-Yr bond yields for the same
group of countries, and D0913 a dummy variable for 2009–2013. Conventional stan-
dard errors are in parentheses. * denotes a p-value less than 0.10, ** less than 0.05,
and *** less than 0.01.
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