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“The problem is that crisis-prone countries, particularly serial defaulters, tend to
over-borrow in good times, leaving them vulnerable during the inevitable downturns. The
pervasive view that ‘this time is different’ is precisely why it usually isn’t different, and

catastrophe eventually strikes again.” (Carmen Reinhart and Kenneth Rogoff, 2009)



ABSTRACT

This thesis is composed of three essays related to fiscal policy and pub-
lic debt. The first chapter analyses quantitatively the relevance of different fiscal
policy responses to a debt restructuring episode, taking into account endogenous
default costs associated to the financial accelerator mechanism. The second chap-
ter presents an empirical exercise on the effects of fiscal consolidations for Latin
American countries, with the study of the impact on output and some aggregate
demand components, as well as an investigation of the relative importance of rev-
enue or expenditure-based adjustments and possible non-linearities in the economy’s
response. The third chapter suggests a simple political economy model to rational-
ize the presence of political budget cycles for external debt and tests the empirical
implications of the model in a panel of developed and emerging economies.

Key-words: fiscal policy; public debt; financial frictions; budget cycles.



RESUMO

Essa tese é composta por três ensaios relacionados aos temas de política fis-
cal e dívida pública. O primeiro capítulo faz uma análise quantitativa da importân-
cia dos diferentes tipos de resposta da política fiscal a um episódio de reestrutu-
ração de dívida, levando em consideração custos endógenos de default associados
ao mecanismo do acelerador financeiro. O segundo capítulo apresenta um exercício
empírico sobre os efeitos de ajustes fiscais em países da América Latina, estudando
o impacto sobre produto e alguns componentes da demanda agregrada, bem como
investigando a importância de ajustes baseados em receitas ou despesas e possíveis
não-linearidades na resposta da economia. O terceiro capítulo sugere um modelo
simples de economia política para racionalizar a presença de ciclos eleitorais de
dívida externa, e em seguida testa implicações empíricas do modelo em um painel
de economias desenvolvidas e emergentes.

Palavras-chave: política fiscal; dívida pública; fricções financeiras; ciclos orçamen-
tários.
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Introduction

The important economic events from the last decade have brought fiscal policy
once again to the center of policy discussions. On the one side, the Great Recession has
triggered a renewed debate on the merits of fiscal expansionary measures to help recover
depressed economies at the zero lower bound. In Europe, the countercyclical policies on
top of the previous unbalances in peripheral economies of the Eurozone has led to spikes
in sovereign risk and large consolidation programs. On the other side, the slow recovery of
the world’s economy, the end of the commodity boom and a high degree of fiscal profligacy
in some Latin American economies has also raised concerns on debt sustainability and
redirected attention again to fiscal adjustments, some decades after the 80’s defaults and
the 90’s Brady restructuring plans in the region.

Research in economics has thus new important challenges in addressing fiscal policy
and public debt related issues. This thesis tries to contribute to those discussions by
presenting three self-contained essays that tackle different topics related to recent fiscal
policy debates.

In the first chapter I study how different fiscal policy responses to a debt restruc-
turing episode shape the economy’s recovery. The mechanism that is behind the model
is one of financial disruption that costly affects a defaulting economy by means of lower
credit provision for investment. As default in this context is a transfer from banks to the
government, the fiscal space opened might be filled by means of different tax cuts or in-
creases in expenditures. The study finds important differences for each possible response
of fiscal policy in terms of different distortionary taxes and speeds of reaction.

The second chapter investigates the output effects of fiscal consolidations in Latin
America. The analysis uses a two-step procedure to control for endogeneity in the defi-
nition of fiscal episodes. Results suggest that consolidations are less costly for the region
when compared to OECD evidence. Furthermore, recessions are associated only to tax-
based adjustments and do not appear in expenditure-based ones.

The third essay is about political cycles of external debt. I propose a model of
political economy in which debt cycles arise in equilibrium as the result of an informational
confusion by the voter, which benefits an incumbent that issues more debt in election years
in order to appear more competent. An empirical investigation is conducted to analyze
the model’s implications for external debt accumulation, and finds that presidential non-
developed economies tend to face political cycles.

With these studies I hope to provide some useful empirical evidence and model-
based policy guidance for a more disciplined debate.



2

1 How diabolic is the sovereign-bank loop? The effects
of post-default fiscal policies*

1.1 Introduction

In policy discussions about the debt crisis in the Euro area, one key issue has
been the deleterious effect of sovereign debt restructuring on bank’s balance sheets and,
consequently, on the economy as a whole. The mechanism runs as follows: sovereign debt
restructuring leads to lower prices for sovereign debt, and thus implies a reduction in the
value of banks’ assets. This in turn forces banks to deleverage, reducing credit in the
economy and leading to a sharp fall in economic activity. In consequence, tax revenues
fall. A recent literature has evolved to assess the importance of this sovereign-bank loop
– the so called diabolic loop.1

However, sovereign default is effectively a transfer from debt holders to the gov-
ernment, not a destruction of wealth. Hence, on the one hand, a default episode tightens
the constraints on banks and forces them to deleverage, which leads to lower investment
and lower output. But on the other hand, it loosens the government’s budget constraint –
since, presumably, servicing debt would require higher taxes or less government spending.
Therefore, one of the main factors dictating what then happens to the economy is the
fiscal response after default.

This paper studies how different fiscal policy responses affect the sovereign-bank
loop in a quantitative macroeconomic model. Banks are leverage-constrained as in Gertler
and Kiyotaki (2010) and Gertler and Karadi (2011) and hold sovereign bonds.2 Several
fiscal policy instruments are considered: government purchases; lump sum taxes; taxes on
labour; taxes on capital income; taxes on banks; and taxes on consumption. The model
portrays a closed economy and abstracts from nominal rigidities and monetary policy.
Compared to models with an endogenous default decision, ours is simpler, but also easier
to quantify and, in this sense, more transparent.
* This chapter is co-authored with Bernardo Guimaraes. We thank Luis Araujo, Chryssi Giannitsarou,

Carlos Eduardo Gonçalves, Ricardo Reis, Pontus Rendahl, Marcel Ribeiro, Vladimir Teles, and sem-
inar participants at CEF 2017 (New York), Banco Central do Brasil, U Cambridge, Econometric
Society NASM 2014 (Minneapolis), ESEM 2014 (Toulouse), LAMES 2014 (Sao Paulo), RIDGE 2015
(Montevideo), SBE 2014 (Natal) and Sao Paulo School of Economics – FGV for useful comments. This
paper subsumes the material in “Financial disruption as a cost of sovereign default: a quantitative
assessment”.

1 Examples include Acharya, Drechsler and Schnabl (2015), Bocola (2016), Broner et al (2014), Brun-
nermeier et al (2016), Brunnermeier et al (2017), Perez (2015) and Sosa-Padilla (2015).

2 A recent empirical literature highlights the importance of banks’ holdings of government debt. See,
e.g, Bank of International Settlements (2011), Andritzky (2012), De Bruyckere et al (2013), Gennaioli,
Martin and Rossi (2013) and Popov and Van Horen (2014).
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The model is calibrated to capture the sovereign-bank loop in the Greek economy
following the 2012 Bond Exchange. We consider a counterfactual steady state with no
default and simulate an exogenous debt restructuring episode, modeled as a sharp fall
in current debt payments that phases out over time. We study how the reaction of the
economy to the debt restructuring shock depends on the fiscal policy response.

Debt restructuring in place of higher lump-sum taxation leads to a very persistent
but mild output drop. Even though no other cost of default is considered, the restructuring
shock leads to a fall in economic activity owing to its effects on banks’ balance sheets,
since banks are forced to deleverage. Moreover, restructuring debt instead of cutting
government consumption leads to a larger fall in investment and output. Intuitively, the
increase in government consumption following default crowds out investment, aggravating
the diabolic loop.

However, when distortionary taxation is considered, results are very different. We
first consider a tax on labour income. While debt restructuring forces banks to deleverage,
it also avoids an increase in taxes that would lead to a reduction in labour supply. In our
laboratory economy, this effect on labour supply is the dominating force and brings a halt
to the diabolic sovereign-bank loop.

In the case of consumption taxes, the response of the economy in the short run
is very similar to the case of labour taxes, but since lower consumption taxes also crowd
out investment, after a few years, output is below its level in case of no default.

When sovereign debt restructuring occurs in place of increases in taxes on capital
income or banks’ profits, the effect on investment is positive. Intuitively, default is a one-
off transfer from banks to the government, but so are taxes on banks and the latter also
affect marginal lending decisions. Owing to these positive effects on bank credit, sovereign
debt restructuring is less harmful than an increase in taxes on capital income or on banks.
The effect is particularly strong in the medium and long run – the output response peaks
only after 5 years.

We then let fiscal policy react to a greater extent to default, so taxes decrease more,
but debt recovers faster. This has a positive effect on output in the short run. However,
sovereign debt issuance crowds out space for capital investment in banks’ balance sheets,
and a more expansionary fiscal policy exacerbates this effect. In consequence, the overall
impact on the economy of a more expansionary fiscal stance is negative.

In sum, in our laboratory economy, the type of fiscal instrument and the speed
of adjustment interact with the financial disruption caused by debt restructuring. As it
turns out, this interaction is very important to determine how the economy responds.

This paper is organized as follows: the next subsection connects our contribution to
the literature. Section 1.2 presents the model, section 1.3 briefly describes the Greek Debt
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Restructuring from 2012, explains how we calibrate the model and details the simulation
exercise. Results are presented in section 1.4 and section 1.5 concludes.

1.1.1 Related Literature

Our paper speaks to a growing literature on the financial disruption triggered by
sovereign default. This literature studies the so-called sovereign-bank (diabolic) loop: when
leveraged-constrained banks hold large amounts of domestic sovereign debt, default (or
an increase in default risk) leads to less credit, lower output and tax revenues, generating
a feedback loop that further worsens the government’s repayment capacity.

Sosa-Padilla (2015) extends a standard quantitative sovereign default model to
endogenize the output costs of default via credit crunch and calibrates the model to
match the Argentinian default. Bocola (2016) models two channels through which this
loop can be provoked. In addition to the common liquidity channel, also present in this
paper and many others, he shows that news about sovereign risk generate a precautionary
motive for banks to deleverage (the “risk channel”). Perez (2015) stresses the relevance
of the liquidity value of public debt for banks and studies the effects of post-default
bail-outs. Broner et al (2014) analyse creditor discrimination in the presence of secondary
markets. Their model highlights the crowding-out effect present in this paper: public credit
displaces credit for productive investment. Brunnermeier et al (2016) and Brunnermeier
et al (2017) propose a way to break the feedback mechanisms that perpetuate the loop.
They argue that changes in sovereign bonds’ prices would be almost completely smoothed
out by imposing banks to hold a quasi risk-free asset consisting of a diversified portfolio
with senior tranches of government debt.

While most of the literature explicitly models the government’s decision about
defaulting or not, we model sovereign debt restructuring as an exogenous policy shock.
Despite this simplification, our model is able to capture the liquidity effects resulting
from default and also generates the crowding-out effect that is key in these models. We
contribute to the literature by studying how this sovereign-bank loop is affected by the
use of different fiscal policy instruments and the speed of fiscal policy response.

The nature of losses from sovereign default is a question that dates back to Eaton
and Gersovitz (1981) and Bulow and Rogoff (1989). In a survey of this literature, Panizza,
Zettelmeyer and Sturzenegger (2009) argue that there is not much evidence that external
penalties are the main reason why governments repay their debts and highlight the impor-
tance of domestic costs following defaults. Indeed, a recent literature on debt crises has
aimed at exploring the channels through which default can trigger domestic output costs.
A branch of this literature has turned its attention to the link between sovereign default
and liquidity crises.3 Our results, however, raise question marks about the magnitude of
3 See, e.g., Brutti (2011) and Broner and Ventura (2011).
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these costs.

Empirical work has explored this link between sovereign risk and banks’ financing
conditions. Borensztein and Panizza (2008) show empirical evidence that default episodes
tend to magnify the probability of banking crises and domestic credit crunches, associated
with balance sheet effects and collapses in confidence. Andritzky (2012) points out that the
subprime crisis has affected the investor base for government securities in some advanced
G20 economies. Following the European debt crisis, Bank of International Settlements
(2011) highlighted that the increase in sovereign risk could affect the market value of
banks through their holdings of sovereign debt. Gennaioli, Martin and Rossi (2013) provide
evidence that sovereign bonds generate a liquidity benefit for banks in normal times, but
are costly during debt crises.4

The model also builds on the literature about the role of financial frictions in
business cycles and the so called “financial accelerator” channel. Many of the main contri-
butions to this literature introduce financial frictions as an agency problem.5 We closely
follow the modeling of financial frictions from Gertler and Kiyotaki (2010) and Gertler
and Karadi (2011).6 Gertler and Karadi (2011) and Gertler, Kiyotaki and Queralto (2012)
study the recent financial crisis and the effects of unconventional monetary policy using
a financial accelerator model where banks face a no-moral-hazard constraint that limits
their ability to raise funds. As in other models in this literature, these frictions amplify the
effects of exogenous shocks to business cycles.7 Building on this framework, Kirchner and
Van Wijnbergen (2016) investigate fiscal policy efectiveness during a crisis when private
sector and government compete for credit from leverage-constrained banks. They show
that fiscal policy is less effective if debt cannot be directly held by households, causing a
crowding-out effect in credit provision.

There is also recent research investigating the links between sovereign risk and
macroeconomic stability. Corsetti et al (2013) and Corsetti el al (2014) develop macroe-
conomic models with financial frictions using Curdia and Woodford’s (2016) framework,
but they assume an exogenous connection between sovereign risk and banks’ spreads
(loan over deposit rates). Here, this connection is endogenous and crucial for our analy-
sis. Bolton and Jeanne (2011) analyse theoretically the consequences of debt crises in a
financially integrated world, where a sovereign country’s debt can be used as collateral
4 See also De Bruyckere et al (2013) and Popov and Van Horen (2014).
5 See, e.g., Bernanke and Gertler (1989), Carlstrom and Fuerst (1997), Kiyotaki and Moore (1997) and

Bernanke, Gertler and Gilchrist (1999).
6 This framework has been used and extended in several directions. Examples include Villa and Yang

(2011), Gertler, Kiyotaki and Queralto (2012), Dedola, Karadi and Lombardo (2013), Gertler and
Karadi (2013), Correia et al (2015), Meeks, Nelson and Alessandri (2016), Rannenberg (2016) and
Villa (2016).

7 Boissay, Collard and Smets (2016) expand the financial accelerator framework and are able to generate
credit freezes and banking crises as a result of endogenous pro-cyclical movements in banks’ balance
sheets.
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by banks in other countries. Guerrieri, Iacoviello and Minetti (2012) analyse the inter-
national transmission of sovereign risk and default in the Eurozone through the banks’
balance sheet channel and show that default in the so called “periphery countries" spreads
to banks at the core.

1.2 Model

Our stochastic general equilibrium model is composed of a closed real economy
and abstracts from nominal rigidities and monetary policy.8 The model considers a gov-
ernment that issues non-state contingent debt (that can be defaulted on) and a variety of
fiscal policy instruments. The modeling of financial frictions follows Gertler and Kiyotaki
(2010) and Gertler and Karadi (2011). The economy is populated by five types of agents:
households, good producers, capital producers, bankers and government.

1.2.1 Households

There is a representative household with a continuum of members of measure
unity, with a fraction 1 − 𝑓 that are workers and a fraction 𝑓 that are bankers. Workers
supply labour and return wages to the family, while bankers own a financial intermediary
and return dividends to their household. Households can save in form of deposits held by
intermediaries. They supply funds to banks in form of non-contingent short term debt
(deposits, denoted 𝐷𝑡), that pay a risk-free gross real return rate 𝑅𝑡. We additionally
assume households can not buy government bonds directly.

Households choose consumption (𝐶𝑡), labour supply (𝐿𝑡) and riskless debt to max-
imize expected discounted utility. We assume preferences in logaritmic form that follow
a GHH specification, in order to avoid the wealth effects on labour supply (Greenwood,
Hercowitz and Huffman, 1988)9.

𝐸𝑡

∞∑︁
𝑖=0

𝛽𝑖 log
[︃
𝐶𝑡+𝑖 − 𝜓

1 + 𝜙
𝐿1+𝜙

𝑡+𝑖

]︃
(1.1)

Households are subject to the following budget constraint:

(1 + 𝜏 𝑐
𝑡 )𝐶𝑡 + (𝐷𝑡+1 −𝐷𝑡) = (1 − 𝜏𝑤

𝑡 )𝑊𝑡𝐿𝑡 + (𝑅𝑡 − 1)(1 − 𝜏 𝑑
𝑡 )𝐷𝑡 + Π𝑡 − 𝑇𝑅𝑡 (1.2)

where 𝑊𝑡 is the wage rate, 𝑇𝑅𝑡 are lump-sum tranfers payed (received) to the government
and Π𝑡 are the dividends obtained from the ownership of nonfinancial firms and banks.
8 Differently from the literature on sovereign default that builds on Eaton and Gersovitz (1981), our

model does not portrait an open economy. Our focus is instead on the debt being held by domestic
banks. We are hence abstracting from other channels through which default may harm the economy,
such as external sanctions, fall in international trade and drops in foreign direct investment.

9 In the sensitivity analysis we allow alternatively for preferences following King, Plosser and Rebelo
(1988) and show that conclusions are not driven by the assumption on the form of the utility function.
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Tax rates are also indexed to 𝑡. Taxation is composed by consumption taxes (𝜏 𝑐
𝑡 ) and

income taxes of two forms: taxes on wages (𝜏𝑤
𝑡 ) and taxes on (net) returns of savings (𝜏 𝑑

𝑡 ).

From the first order conditions for consumption/saving, we get:

𝐸𝑡𝛽Λ𝑡,𝑡+1
[︁
(1 − 𝜏 𝑑

𝑡+1)(𝑅𝑡+1 − 1) + 1
]︁

= 1 (1.3)

where Λ𝑡,𝑡+1 is the households’ stochastic discount factor:

Λ𝑡,𝑡+1 ≡ 𝜚𝑡+1

𝜚𝑡

(1 + 𝜏 𝑐
𝑡 )

(1 + 𝜏 𝑐
𝑡+1)

and 𝜚𝑡 is marginal utility of consumption,

𝜚𝑡 ≡
(︃
𝐶𝑡 − 𝜓

1 + 𝜙
𝐿1+𝜙

𝑡

)︃−1

The first order condition for labour supply writes:

𝜓𝐿𝜙
𝑡 = (1 − 𝜏𝑤

𝑡 )𝑊𝑡

(1 + 𝜏 𝑐
𝑡 ) (1.4)

In every period, there is a probability (1 − 𝜃) that a banker becomes a worker.
In order to maintain the fraction in each occupation constant over time, in each period
there is a random fraction (1−𝜃)𝑓 of workers that become bankers. Workers that become
bankers receive a “start up” capital from the household to start business. Expected sur-
vival time of a bank is thus 1/(1 − 𝜃). This prevents bankers from accumulating enough
wealth so as to overcome their financial constraints.

Households also own nonfinancial firms (capital and goods producers). However,
they are not able to acquire capital directly or to provide funds to these firms. All financial
intermediation for production must be made by a bank.

1.2.2 Goods producers

The representative firm in this sector produces output in a competitive market,
using labour and capital in a Cobb-Douglas technology:

𝑌𝑡 = 𝐾𝛼
𝑡 𝐿

1−𝛼
𝑡 (1.5)

with 0 < 𝛼 < 1.

As usual, labour demand implies that the real wage rate equals the marginal
product of labour:

𝑊𝑡 = (1 − 𝛼)𝑌𝑡

𝐿𝑡

(1.6)

In order to produce in period 𝑡+1, firms need to buy the amount of capital 𝐾𝑡+1 at
the end of period 𝑡 from capital producers. In order to finance the acquisition of capital,
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firms issue securities 𝑆𝑡 and an arbitrage condition ensures the value of these securities
equals the value of the capital to be bought. The intermediaries buy these securities.
Denoting by 𝑄𝑡 the price of one unit of capital, we have:

𝑄𝑡𝐾𝑡+1 = 𝑄𝑡𝑆𝑡

There are no frictions in this process. Intermediaries have perfect information about the
firm and about future payoffs, so securities are state-contingent. Frictions exist within the
process of banks obtaining resources from households.

In order to satisfy the zero profit condition in the competitive market, goods
producers buy capital goods up to the point that gross profits per unit of capital 𝑍𝑡 equal
the marginal product of this input:

𝑍𝑡 = 𝑌𝑡 −𝑊𝑡𝐿𝑡

𝐾𝑡

= 𝛼
𝑌𝑡

𝐾𝑡

A firm that sells 𝑆𝑡 securities to acquire capital must return all its profits in the
next period to the bank. Call 𝑅𝑘𝑡 the gross return to capital in time 𝑡, the amount a bank
obtains as a return over each unit of credit supplied in the form of acquired securities.
The representative goods producer owes a bank an amount 𝑄𝑡𝑆𝑡𝑅𝑘𝑡+1 at the end of the
period. This value equals the sum of profits Π𝑓𝑡 obtained through capital utilization in
production (gross of capital remuneration) and the market value of the effective non-
depreciated capital, that could be sold back in the market after production has taken
place.

𝑄𝑡𝑆𝑡𝑅𝑘𝑡+1 = Π𝑓𝑡+1 + (1 − 𝛿)𝑄𝑡+1𝐾𝑡+1

Substituting for Π𝑓𝑡 and 𝑆𝑡 and dividing both sides by 𝐾𝑡+1:

𝑄𝑡𝑅𝑘𝑡+1 = 𝛼
𝑌𝑡+1

𝐾𝑡+1
+ (1 − 𝛿)𝑄𝑡+1

Hence, the gross return to capital in period 𝑡+ 1 is given by the ratio between the value
generated by one unit of capital acquired by the firm in period 𝑡 over the price at which
it was bought.

𝑅𝑘𝑡+1 = 𝑍𝑡+1 + (1 − 𝛿)𝑄𝑡+1

𝑄𝑡

(1.7)

1.2.3 Capital producers

The market for capital is competitive. At the end of each period, capital producers
build new capital for the following period using the final output as an input in the produc-
tion. Capital goods are then sold back to goods producers at price 𝑄𝑡. They are subject
to convex adjustment costs in this process.10 A capital producer chooses investment 𝐼𝑡 in
order to maximize discounted profits, taking the price of capital 𝑄𝑡 as given.
10 As pointed out by Gertler and Kiyotaki (2010), adjustment costs enhance the quantitative perfor-

mance of the model without adding much complication.
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Adjustment costs are a convex function of investment. The capital producers’
problem is given by:

𝑚𝑎𝑥 𝐸𝑡

∞∑︁
𝜏=𝑡

𝛽𝜏−𝑡Λ𝑡,𝜏

[︃
𝑄𝜏𝐼𝜏 −

[︃
1 + 𝑓

(︃
𝐼𝜏

𝐼𝜏−1

)︃]︃
𝐼𝜏

]︃

with 𝑓(1) = 𝑓 ′(1) = 0 and 𝑓 ′′(1) > 0. Non-zero profits are possible when the economy is
not in steady state, and profits are transfered to the household.

The first order condition for investment is given by:

𝑄𝑡 = 1 + 𝑓

(︃
𝐼𝑡

𝐼𝑡−1

)︃
+ 𝐼𝑡

𝐼𝑡−1
𝑓 ′
(︃
𝐼𝑡

𝐼𝑡−1

)︃
− 𝐸𝑡𝛽Λ𝑡,𝑡+1

(︂
𝐼𝑡+1

𝐼𝑡

)︂2
𝑓 ′
(︂
𝐼𝑡+1

𝐼𝑡

)︂
(1.8)

This condition states that capital price will equal the marginal cost of investment.

The adjustment cost function assumes the form:

𝑓(.) = 𝜂𝑖

2

(︃
𝐼𝑡

𝐼𝑡−1
− 1

)︃2

where 𝜂𝑖 refers to the inverse elasticity of investment with respect to the price of capital.

1.2.4 Government

Government spending is given by 𝐺𝑡. To finance itself, government taxes house-
holds, banks and issues debt, which for simplicity is bought only by banks.

The government issues debt with the following maturity structure: every period a
fraction 𝜇 of the outstanding debt stock comes due and 1 − 𝜇 goes on to add to the next
period’s debt pile. This is equivalent to assuming the government always issues debt with
varying maturities, being 1 −𝜇 the ratio between the amount of debt coming due in 𝑡+ 1
and the amount coming due in 𝑡.

The objective of the paper is to study fiscal policy in the aftermath of a sovereign
default. To capture the debt restructuring in an easily tractable way we assume the default
is caused by an exogenous policy shock. We introduce this possibility in the model by
assuming that repayment is given by a random variable 𝑚𝑡 ∈ [0, 1]. The variable 𝑚𝑡

represents the actual fraction of debt coming due at 𝑡 that is repaid, and it is given by:

𝑚𝑡 = min{𝜄𝑡, 1} (1.9)

where
𝜄𝑡 = 𝜌𝜄𝜄𝑡−1 + (1 − 𝜌𝜄) + 𝜀𝜄𝑡 (1.10)

where 𝜌𝜄 is a positive constant and 𝜖𝜄𝑡 is a normally distributed error term with mean 0
and standard deviation 𝜎𝜄. In steady state, 𝜄𝑡 = 1, meaning that the government fully
repays the amount of debt that comes due in 𝑡. However, the fraction to be repaid is
subject to shocks.
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A debt restructuring episode triggered by a policy decision is captured by a one-
off negative shock on 𝜄. The auto-regressive specification captures the fact that in case
of debt restructuring, sovereigns tend to repudiate short term debt in order to lengthen
the debt repayment profile. So repayment drops in the first periods following a default
episode but grow in time, tending again to a hundred percent of the maturing fraction as
the shock vanishes completely.11 The following section shows that in fact such a pattern
was present in the Greek Bond Exchange from 2012.

In each period, the government repays 𝜇𝑚𝑡 of the debt. Denoting 𝜒𝑡 the price of
debt, the government’s financing requirement for period 𝑡 + 1, 𝜒𝑡𝐴𝑡+1, is the difference
between the fraction of debt repaid (𝜇𝐵𝑡 times the fraction effectively honoured 𝑚𝑡) and
the amount of government spending that is not covered by taxes (primary deficit):

𝜒𝑡𝐴𝑡+1 = 𝜇𝑚𝑡𝐵𝑡 +𝐺𝑡 − 𝑇𝑡 (1.11)

Total outstanding (nominal) debt in 𝑡+ 1 is given by:

𝐵𝑡+1 = (1 − 𝜇)𝐵𝑡 + 𝐴𝑡+1 (1.12)

Total taxes are given by the sum of all sources of taxation: lump-sum transfers,
consumption taxes, income taxes (wage income and capital taxes) and taxes on banks’
profits (to be presented in the next subsection).

𝑇𝑡 = 𝑇𝑅𝑡 + 𝜏 𝑐
𝑡𝐶𝑡 + 𝜏𝑤

𝑡 𝑊𝑡𝐿𝑡 + 𝜏 𝑑
𝑡 (𝑅𝑡 − 1)𝐷𝑡 + 𝜏 𝑏

𝑡 𝜋𝑡 (1.13)

The government will follow some form of (autoregressive) tax rule, that prevents
debt from deviating largely from steady state. These rules will be presented later in the
paper when we talk about calibration.

To complete this subsection, gross return on bonds is the ratio between the ex-
pected value to be payed back by the government in the next period plus the expected
value of the remaining outstanding debt divided by the current price of debt:

𝑅𝑏𝑡+1 = 𝜇𝐸𝑡𝑚𝑡+1 + (1 − 𝜇)𝐸𝑡𝜒𝑡+1

𝜒𝑡

(1.14)

A shock to 𝑚𝑡 affects not only the haircut in 𝑡, but also the expected repayment in
the following periods, which induces changes in bonds’ prices, directly influencing banks’
balance sheets and investment decisions. Steady state price of government debt 𝜒𝑡 is:

�̄� = 𝜇

𝑅𝑏 − (1 − 𝜇)
(1.15)

In the limiting case where 𝜇 = 1, price of debt is as standard the inverse of the
bond yield.
11 Besides allowing for the simulation of a debt restructuring episode, this specification can also capture

the fact that sovereign debt is risky. The standard deviation of 𝜖𝜄𝑡 can be calibrated to capture this
risk.
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1.2.5 Banks

Following Gertler and Karadi (2011), banks can raise funds from households in
form of deposits or from retained earnings, accumulating net worth. They use the available
funds to buy state-contingent securities from goods producers, but also to buy government
bonds 𝐵𝑡+1 at price 𝜒𝑡. Banks are the only agents that buy sovereign debt in this economy.
We also assume that banks pay each period a tax 𝜏 𝑏

𝑡 on their profits.

A bank’s balance sheet is composed by the assets it holds (government bonds and
private securities), liabilities (deposits) and net worth:

𝜒𝑡𝐵𝑡+1 +𝑄𝑡𝐾𝑡+1 = 𝑁𝑡 +𝐷𝑡+1 (1.16)

𝐷𝑡 are deposits raised from households and we used 𝑆𝑡 = 𝐾𝑡+1.

We make use of the notation 𝑁𝑡 to denote post-tax net worth:

𝑁𝑡 = 𝑁𝑡−1 + 𝜋𝑡(1 − 𝜏 𝑏
𝑡 )

with
𝜋𝑡 = 𝑟𝑘

𝑡𝑄𝑡−1𝐾𝑡 + 𝑟𝑏
𝑡𝜒𝑡−1𝐵𝑡 − 𝑟𝑡𝐷𝑡

Net worth in 𝑡 + 1 is the gross payoff from assets funded at 𝑡 net of returns to
depositors. Profits are given by subtracting the flow of compensation to depositors from
earnings on assets. Let 𝑅𝑘𝑡+1 denote the gross rate of return on a unit of a bank’s private
securities from 𝑡 to 𝑡+ 1. Net worth before taxes is then given by:

�̃�𝑡+1 = 𝑅𝑘𝑡+1𝑄𝑡𝐾𝑡+1 +𝑅𝑏𝑡+1𝜒𝑡𝐵𝑡+1 −𝑅𝑡+1𝐷𝑡+1 (1.17)

with
𝑅𝑘𝑡+1 = (1 + 𝑟𝑘

𝑡+1) = 𝑍𝑡+1 + (1 − 𝛿)𝑄𝑡+1

𝑄𝑡

The objective of a banker is to maximize its future terminal value, given by the
discounted value of (net) net worth, accounting for the probabilities that she might exit
at each future period:

𝑉𝑡 = 𝐸𝑡

[︃ ∞∑︁
𝑖=1

(1 − 𝜃) 𝜃𝑖−1𝛽𝑖Λ𝑡,𝑡+𝑖𝑁𝑡+𝑖

]︃
(1.18)

The bank’s ability to obtain funds is limited by a moral hazard constraint as in
Gertler and Karadi (2011). At each period, a banker may choose to divert a fraction 𝜆 of
assets in the form of dividends to her family and hence defaults on part of debt. In this
case, the remaining fraction 1 − 𝜆 of her assests will be recovered by other depositors,
leading the bank to bankruptcy. This fraction 𝜆 is exogenous and constant. This constraint
could also be interpreted as a leverage constraint imposed by official regulation, along the
lines of the Basel Agreements. In equilibrium, leverage is pinned down by this constraint.
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Anticipating the possibility of funds diversion, depositors will limit their lendings
to ensure banks won’t divert funds. The bank’s value must be at least as large as its gain
from deviating funds, so as to discourage diversion.

𝑉𝑡 ≥ 𝜆(𝜒𝑡𝐵𝑡+1 +𝑄𝑡𝐾𝑡+1) (1.19)

The expressions in (1.16) and (1.17) yield the evolution of the bank’s net worth
as a function of the state variables 𝐾𝑡, 𝐵𝑡 and 𝑁𝑡−1:

𝑁𝑡 = 𝑁𝑡−1 +
[︁
(𝑟𝑘

𝑡 − 𝑟𝑡)𝑄𝑡−1𝐾𝑡 + (𝑟𝑏
𝑡 − 𝑟𝑡)𝜒𝑡−1𝐵𝑡 + 𝑟𝑡𝑁𝑡−1

]︁
(1 − 𝜏 𝑏

𝑡 ) (1.20)

Let 𝑉𝑡(𝐾𝑡+1, 𝐵𝑡+1, 𝑁𝑡) be the maximized value of the bank’s objective. It will satisfy the
following Bellman equation.

𝑉𝑡(𝐾𝑡+1, 𝐵𝑡+1, 𝑁𝑡) = 𝐸𝑡𝛽Λ𝑡,𝑡+1{(1 − 𝜃)𝑁𝑡+1 + 𝜃max [𝑉𝑡+1(𝐾𝑡+2, 𝐵𝑡+2, 𝑁𝑡+1)]} (1.21)

In each period, the banker chooses a portfolio composition of capital and bonds, 𝐾𝑡+1

and 𝐵𝑡+1, in order to maximize her value function subject to the incentive constraint and
the law of motion for net worth, taking into account that she might exit with probability
(1 − 𝜃).

We conjecture the value function to be linear in the balance sheets’ components:

𝑉𝑡(𝐾𝑡+1, 𝐵𝑡+1, 𝑁𝑡) = 𝜈𝑡𝑄𝑡𝐾𝑡+1 + 𝜁𝑡𝜒𝑡𝐵𝑡+1 + 𝜂𝑡𝑁𝑡 (1.22)

In the Appendix we show that this conjecture is true, as long as:

𝜂𝑡 = 𝐸𝑡𝛽Λ𝑡,𝑡+1Ω̃𝑡+1
[︁
1 + 𝑟𝑡+1(1 − 𝜏 𝑏

𝑡+1)
]︁

(1.23)

𝜈𝑡 = 𝐸𝑡𝛽Λ𝑡,𝑡+1Ω𝑡+1 (𝑅𝑘𝑡+1 −𝑅𝑡+1) (1.24)

𝜁𝑡 = 𝐸𝑡𝛽Λ𝑡,𝑡+1Ω𝑡+1 (𝑅𝑏𝑡+1 −𝑅𝑡+1) (1.25)

with
Ω𝑡 = (1 − 𝜏 𝑏

𝑡 )Ω̃𝑡 (1.26)

and
Ω̃𝑡+1 = 1 − 𝜃 + 𝜃 [𝜑𝑡+1𝜁𝑡+1 +𝜛𝑡+1(𝜈𝑡+1 − 𝜁𝑡+1) + 𝜂𝑡+1] (1.27)

The auxiliary variable 𝜛𝑡 is the leverage only in terms of capital:

𝜛𝑡 ≡ 𝑄𝑡𝐾𝑡+1

𝑁𝑡

(1.28)

Each component of the banks’ value function can be interpreted as follows: 𝜂𝑡 is
saving in deposits’ costs from an additional unit of net worth. The variables 𝜈𝑡 and 𝜁𝑡 are
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the marginal discounted gains of expanding, respectively, private securities’ holdings and
government bonds’ holdings. Finally, Ω̃𝑡 is the shadow marginal value of net worth and
affects the banks’ intertemporal discount factor.

Optimization for banks will imply the following no-arbitrage condition:

𝐸𝑡𝛽Λ𝑡,𝑡+1Ω𝑡+1 (𝑅𝑘𝑡+1 −𝑅𝑡+1) = 𝐸𝑡𝛽Λ𝑡,𝑡+1Ω𝑡+1 (𝑅𝑏𝑡+1 −𝑅𝑡+1) (1.29)

Define 𝜑𝑡 as the leverage ratio, the maximum ratio of bank assets over equity:

𝜑𝑡 ≡ 𝑄𝑡𝐾𝑡+1 + 𝜒𝑡𝐵𝑡+1

𝑁𝑡

The constraint in (1.19) can be rewritten as:

𝜈𝑡𝑄𝑡𝐾𝑡+1 + 𝜁𝑡𝜒𝑡𝐵𝑡+1 + 𝜂𝑡𝑁𝑡 ≥ 𝜆(𝜒𝑡𝐵𝑡+1 +𝑄𝑡𝐾𝑡+1)

If this constraint binds, we get:

𝜑𝑡 = 𝜂𝑡 +𝜛𝑡(𝜈𝑡 − 𝜁𝑡)
𝜆− 𝜁𝑡

Which, using (1.29), simplifies to:

𝜑𝑡 = 𝜂𝑡

𝜆− 𝜁𝑡

(1.30)

1.2.6 Evolution of bank’s net worth

The total net worth in the banking sector equals the sum of existing banks’ net
worth 𝑁𝑒,𝑡 and entering banks’ start-up capital 𝑁𝑛,𝑡 provided by their families. The net
worth of existing banks equals the net earnings from assets over liabilities from one period
to another, i.e., earnings from holding securities plus earnings from holding government
bonds, minus costs from deposits, net of taxes. This expression must be multiplied by the
fraction 𝜃 of banks that survive between periods:

𝑁𝑒,𝑡 = 𝜃𝑁𝑡−1 + 𝜃𝑁𝑡−1(1 − 𝜏 𝑏
𝑡 ) [(𝑅𝑘𝑡 −𝑅𝑏𝑡)𝜛𝑡−1 + (𝑅𝑏𝑡 −𝑅𝑡)𝜑𝑡−1 + (𝑅𝑡 − 1)] (1.31)

Families transfer to each new banker a constant fraction 𝜔/ (1 − 𝜃) of total assets from
exiting bankers, given by (1 − 𝜃)[𝑄𝑡𝐾𝑡 + 𝜒𝑡𝐵𝑡], also after taxes. Hence entering bankers’
net worth will be:

𝑁𝑛,𝑡 = 𝜔(1 − 𝜏 𝑏
𝑡 )(𝑄𝑡𝐾𝑡 + 𝜒𝑡𝐵𝑡) (1.32)

Total net worth from banks in the economy is thus:

𝑁𝑡 = 𝑁𝑒,𝑡 +𝑁𝑛,𝑡
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1.2.7 Market clearing

Output can be used for consumption, government spending or investment (includ-
ing adjustment costs). Aggregate demand is given by:

𝑌𝑡 = 𝐶𝑡 + 𝐼𝑡

[︃
1 + 𝑓

(︃
𝐼𝑡

𝐼𝑡−1

)︃]︃
+𝐺𝑡 (1.33)

Market clearing in the goods market requires the expression for demand in (1.33) to equal
supply, given by (1.5).

The banks’ balance sheet can be written as:

𝑄𝑡𝐾𝑡+1 + 𝜒𝑡𝐵𝑡+1 = 𝜑𝑡𝑁𝑡

Demand for securities and bonds is given by the balance sheet constraint, given by
(1.30). The supply of securities by firms is given by the expression for capital accumulation:

𝐾𝑡+1 = (1 − 𝛿)𝐾𝑡 + 𝐼𝑡

Finally, market clearing for deposits is obtained from balance sheet identity. Total
deposits supplied by families must equal the difference between banks’ assets and net
worth.

𝐷𝑡 = 𝑄𝑡𝐾𝑡+1 + 𝜒𝑡𝐵𝑡+1 −𝑁𝑡

1.3 Calibration

In order to study how fiscal policy in the aftermath of debt restructuring affects the
sovereign-bank loop, we use the model from Section 1.2 to simulate a debt restructuring
episode and run a series of counterfactual exercises, with different fiscal policy responses.
The model economy is calibrated to capture the sovereign-bank loop in the Greek economy
on the verge of the 2012 debt restructuring episode. We thus begin this section by briefly
describing this case.

1.3.1 The Greek Debt Restructuring

The 2012 Bond Exchange in Greece was the outcome of a public budget deterio-
ration that became evident with the countercyclical policies following the 2007-08 Great
Recession and revealed itself much worse once previous unreliable fiscal data was revised.
This led to a deep confidence crisis and a sharp increase in spreads for Greek debt. A first
proposal for a bond exchange in 2011 (one year after a rescue package had been agreed
upon with the IMF and the EU) and the following fiscal consolidation effort by the Greek
government were shown to be insufficient, since the deep recession and the postpone-
ment of structural reforms precluded a deeper adjustment. After further negotiations a
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huge bond exchange program was agreed upon for March 2012, with major private sector
involvement, a feature already present in the 2011 proposal.12

The Greek Restructuring consisted of a lengthening of the average maturity and
large debt relief. Restructuring implied an average residual maturity increase for Greek
securities from 7 years in 2011 to more than 12 years in 2012, although at the aggregate
level the repayment profile for bonds shifted into the future was largely compensated
by short term repayment of EFSF (European Financial Stability Facility) notes (official
loans).13

Figure 1.1 plots the evolution of debt in aggregated terms and interest payments,
both as fractions of GDP. One can observe a drop in general government consolidated
debt as a share of GDP from 2011 to 2012, which, in terms of debt relief, resulted in a
face value reduction of around 52%, or a reduction of 12 percentage points in Debt/GDP
ratio. Notwithstanding this immediate relief, debt-to-GDP ratios started to recover fast,
returning to pre-default levels after a few years. The evolution of interest payments in
terms of GDP is also interesting: it drops by almost half from 2011Q4 to 2012Q1, after
the bond exchange was conducted. Average haircut was 65%, with higher losses for short
term investors.

Figure 1.1 – Greece: Debt-to-GDP

1.3.2 Counterfactual Greece

The Greek Debt Restructuring was accompanied by some degree of fiscal contrac-
tion: total taxes were raised and expenditures were cut. Nevertheless, had the restructuring
not happened, the fiscal effort required for servicing debt would have probably been much
larger than observed. This is precisely the starting point from our exercise.
12 For a more detailed account of the Greek Debt Restructuring, see Zettelmeyer et al (2013).
13 This reflects another important feature of the Greek Restructuring, i.e., a change in composition of

debt holders towards official lenders.
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In our laboratory economy, we consider a counterfactual steady state that aims
at capturing a scenario with no Bond Exchange in Greece in 2012. Since the absence of
default would have increased substantially debt servicing costs, the debt and tax levels
in this counterfactual steady state are higher than their actual values observed in Greece
before default. We then simulate a shock that resembles the Greek Bond Exchange from
2012. The restructuring is thus accompanied by expansionary fiscal policy, but that is
relative not to reality in 2012, but to the counterfactual steady state with higher debt
and taxes.

To complete the assumptions, we impose that the fiscal room opened right after
the restructuring shock is exactly the difference between the counterfactual and the actual
debt servicing levels. In the following periods, fiscal policy will react to deviations of debt
from steady state such that in the medium run debt returns to pre-default levels. Hence,
after a sizeable relief on impact, debt recovers in the medium run, returning to pre-
default levels after some years. This assumption is in agreement with empirical evidence
that suggests debt-to-GDP ratios tend to return, on average, to pre-default levels some
years after restructuring.14 Hence default opens some fiscal space in the short run, but
the long run debt burden does not seem to be significantly reduced.

In order to calculate the hypothetical increase in taxes that would have been
necessary in the absence of debt restructuring, two assumptions are made: (i) government
spending does not change with respect to the value observed in 2012; (ii) the hypothetical
debt in the absence of default in 2012 is the debt observed at the end of 2011 times the
average year-over-year debt growth between 2008 and 2011. The additional debt service
in the absence of default comes from two sources: from the haircut itself, i.e., from the
face value reduction of debt; and from the decrease in interest payments over debt.15

This additional debt servicing need is the extra amount of tax revenues that would
have been required in the absence of restructuring. Table 1.1 compares variables observed
in 2012 and their counterfactuals. In terms of total debt, we calculate an increase in debt-
to-GDP of 46 percentage points in comparison to the one observed after restructuring.
This implies additional taxes of almost 4 p.p. in terms of GDP. Taking into account only
government debt held by banks (the share that we consider in the model), we observe an
even larger increase relative to the value observed in 2012. This is due to the change in
composition of lenders, that left private agents with little participation in debt holdings
14 Benjamin and Wright (2009) estimate an average duration of default episodes of between 7-8 years,

starting from declaration of default until the resolution of the negotiations. They also find that after
this period, face value debt-to-GDP is already 5% higher than before default announcement for the
median country. Nevertheless, the increase in average debt maturity and the fall in interest rates
provide some degree of debt relief.

15 The first effect is given by the difference between hypothetical debt and observed debt, multiplied
by the average interest rate from 2007 to 2011. The second is the observed debt times the difference
in the average interest rate before and after the bond exchange. The interest rate considered for this
calculations is the ratio between interest payments and total debt, using data from Eurostat.



Chapter 1. How diabolic is the sovereign-bank loop? The effects of post-default fiscal policies 17

after the bond exchange. In terms of debt servicing needs, the reduction was in the region
of 40%.

Table 1.1 – Counterfactuals for Model Simulation

2012 (total debt) 2012 (only banks’ debt)
2011 Observed Counterfactual 2011 Observed Counterfactual

Debt* 356,289 305,094 393,386 59,092 28,218 65,448
Debt/GDP** 172% 160% 206% 28% 15% 34%
Taxes 47,323 46,706 53,466 47,831
Taxes/GDP 22.9% 24.4% 28.0% 25.0%
Var(%) (2012/counterf - 1) -12.6% -2.4%
Debt Service*** 9,743 16,503 1,621 2,746
Savings from default 6,760 1,125
Var(%) (2012/counterf - 1) -41.0% -41.0%

*General Government Consolidated Gross Debt (million Euros)
**Assuming the same GDP for Counterfactual Greece

***Average interest rate before default: 4,2%; Interest rate in 2012: 3,2%

1.3.3 Calibration

Sovereign debt restructuring affects an economy in a variety of ways. Our model
and calibration aim at capturing the sovereign-bank channel only. Hence, default on debt
in the hands of households or foreign agents is not considered in our simulations. Our
calibration matches key features of the Greek economy surrounding the March 2012’s
Bond Exchange. The model’s steady state portrays Counterfactual Greece in 2012 and
the default shock captures the main characteristics of the observed debt restructuring.

1.3.3.1 The Fiscal Rule

Figure 1.2 presents revenues per type of tax as a share of total taxes in 2012,
calculated using data from Eurostat on tax items and aggregating by categories. The
model is calibrated to match this tax composition. ‘Other’ taxes are bundled as lump
sum taxes.

Table 1.1 shows that total tax revenues in case of default are 2.4% lower than
in Counterfactual Greece, when we consider bank’s debt only. We target this amount of
tax reduction when default hits the economy and compare the response of the economy
allowing one tax rate to be cut at a time, calibrating the rule parameter to achieve this
size of decrease on impact for each tax.

We now turn to the fiscal rules assumed to close the model. The government has
a set of tax rates to manipulate and can also increase exogenous expenditures, with the
objective of not letting real value of debt deviate largely from steady state. The speed of
this adjustment is given by the parameter 𝜌𝑏 and is related to the convergence of debt
to the steady state level. Tax rates also have an autoregressive component, 𝜌𝑥, as in the
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Figure 1.2 – Tax rates for selected items
Source: Authors’ calculations using data from Eurostat

following equation:

𝑋𝑡 = (1 − 𝜌𝑥)�̄� + 𝜌𝑥𝑋𝑡−1 + 𝜌𝑏

(︁
𝜒𝑡𝐵𝑡 − �̄��̄�

)︁
with

𝑋𝑡 =
{︁
𝜏𝑤

𝑡 , 𝜏
𝑐
𝑡 , 𝜏

𝑑
𝑡 , 𝜏

𝑏
𝑡 , 𝑇𝑅𝑡, 𝐺𝑡

}︁
The parameter 𝜌𝑏 is calibrated to target desired response of taxes after the shock

(it assumes negative values in case of government expenditures), that match both the
initial desired drop in taxes and the time until debt converges again to steady state in
line with the already mentioned empirical evidence on default. Across the exercises we
compare scenarios for which the government uses one tax instrument at a time, leaving
the other tax rates fixed at steady state values. The autoregressive component of the tax
rule, 𝜌𝑥, is set to 0.9 and is also subject to variations in sensitivity analyses.

1.3.3.2 Parameters and Steady States

In order to match the main characteristics of the Greek macroeconomy in 2012,
government consumption is set to 21.3% of GDP, gross capital formation is 12% of GDP
and consumption comprises the remaining fraction (66.7%), given that we consider a
closed economy. These values are almost exactly the ratios found in data for Greece in
2012 (Eurostat), with deviations corresponding to net exports, that are not accounted for
in the model.

For the “real” sector, we set desired risk premium that, together with depreciation
rate and capital share in output, determine the capital/labour ratio for the economy. In
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Table 1.2 – Parameters

Households
𝛽 0.98 Intertemporal discount rate
𝜎 1 Intertemporal elasticity of substitution
𝜓 1 Labour weight in utility
𝜙 3 Inverse elasticity of labour supply

Financial Intermediaries
𝜆 0.47 Fraction of assets that can be diverted
𝜔 0.003 New banks initial capital transfer
𝜃 0.89 Banks survival rate

Firms
𝛼 0.33 Capital share in production function
𝛿 0.085 Exogenous depreciation rate (yearly)
𝜂𝑖 1.7 Inverse elasticity of investment to capital price

order to match those ratios we set depreciation rate (𝛿) to 8.5% per year, capital share in
production (𝛼) to 0.33 and the intertemporal discount rate (𝛽) to 0.98. The steady state
spread of capital return over the risk free rate, 𝑅𝑘 −𝑅, that in the model also represents
spread from bond return over risk free 𝑅𝑏 −𝑅, is set to 5.8% per year. This value is close
to the annualized spread of 10-year Greek bonds over German bonds observed in 2010.16

Inverse elasticity of investment to capital price, 𝜂𝑖, follows the conventional value from
papers that add adjustment costs to investment, such as Gertler and Karadi (2011).

Parameters of the GHH preferences follow conventional calibration in the litera-
ture. Labour disutility equals 1 and the Frisch inverse elasticity of labour supply, 𝜙, is
set to 3, implying a labour supply elasticity equal to 1/3. In case of labour income taxes,
these values imply that the Laffer curve peaks when the labour tax rate is around 75%.17

Table 1.2 summarizes the parameters in our calibration.

The other set of aggregates regards debt and banks (the “financial side”). We
target two key ratios: debt as a fraction of total assets and the leverage ratio. Since our
focus is to study the sovereign-debt loop, public debt is held by banks only. To calibrate
debt as a fraction of total assets we use consolidated data from the Bank of Greece on
Balance Sheet of Credit Institutions. Denoting debt as the sum of securities and loans to
the domestic government and assets as the sum of all domestic assets (to roughly reflect
our closed economy), we arrive at a value of 16% for debt/assets, also in line with evidence
16 We opted for this value that reflects better a longer run equilibrium rate, instead of the very volatile

spreads observed from mid-2011 until 2012, reflecting market uncertainty surrounding the negotiations
of the Greek default. Indeed, when calculating debt relief achieved with default in Greece, Zettelmeyer
et al (2013) opt for a discount rate that reflects expected future borrowing conditions, which would
hang from 3.5 to 8% per year.

17 Trabant and Uhlig (2011) characterize Laffer curves for EU countries in a neoclassical growth model
featuring constant Frisch elasticity preferences. They find an average peak that goes from 62 to 68%,
which would imply a larger elasticity of labour supply and thus strengthen our results when this
labour taxes are used.
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presented by Gennaioli, Martin and Rossi (2013). This data also provide government debt
as share of total debt equal to 29%, which is Debt/GDP in our model. Recalling that we
model a counterfactual steady state with a higher Debt/GDP equal to 206%, we adjust
the values mentioned above proportionately and set steady state debt/assets to 18%,
which gives a value of 32% for Debt/GDP.

Leverage ratio is set to 6.5, in line with Bankscope data on Greek banks, most of
them important creditors of their own government.18 Parameters that determine leverage
in the model are 𝜆 and 𝜔, respectively, the share of divertable assets and the initial capital
transfer to new bankers.

We then choose 𝜇 accordingly to reach a debt’s term to maturity equal to 7.4
years, the value observed in data before the restructuring. As already mentioned, we only
focus on the specific channel of default through balance sheets of banks. Besides, we do
not account for important movements in debt’s composition after default that, as shown
in the previous section, moved towards higher participation of official lenders’ loans in
expense of privately held securities, the share of total debt directly affected by the bond
exchange.

Concerning the fiscal block of the model, steady state government consumption
and debt service imply taxes are 26% of GDP, a value slighly higher than the counterfac-
tual one presented in the previous section. Table 1.3 shows model steady state aggregates
and ratios and comparison to Counterfactual Greece. Details on the time series used and
assumptions are in appendix.

1.3.3.3 The Debt Restructuring Exercise

As previously displayed, the bond exchange in Greece had two important features:
a substantial lengthening of the repayment profile and a considerably high average haircut,
leading to a present value debt relief of almost 50% in terms of GDP (Zettelmeyer et
al, 2013). To match those two features, we set persistence of the shock to 0.93 and the
standard deviation to 0.8, which imply the shock does not fade away during the simulation
horizon. Those values refer to, respectively, 𝜌𝜄 and 𝜎𝜄. As showed in Figure 1.3 this two
parameters from our shock specification match pretty closely actual haircuts according to
debt maturity, as calculated in Zettelmeyer et al (2013).

The baseline tax response targets the difference between taxes in the (counterfac-
tual) steady state and the one observed in data for 2012. We target a reduction of 2.4%
on impact in aggregate taxes and calibrate 𝜌𝑏 for each tax rate to match this reduction.
18 Leverage in the model corresponds to the fraction of banks’ total assets over net worth. Using data

on banks Tier1 Capital or Total Capital for net worth, we find an average for 2010-12 respectively,
of 7.2 and 5.1, so we opt to use a value close to the average of both, which is 6.1.
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Table 1.3 – Model Steady States and comparison to Data⋆

Variable Model SS Data (counterfactual†)
Private Consumption / GDP (%) 66.7 67.4
Fixed Capital Formation / GDP (%) 12.0 12.8
Government Consumption / GDP (%) 21.3 21.7
Debt / GDP (%) 31.7* 28.5 (33.5)
Term to Maturity (years) 7.4 7.4
Leverage Ratio 6.5 6.1**
Debt / Total Assets (%) 18.2 16.2 (19.2)
Spread (year) (%) 5.8 6.0***
Taxes / GDP (%) 26.0 24.4 (25.1)
Income Tax / Total Taxes (%) 27.0 27.2
Wages and Salaries / Interest on Deposits (%) 83.5 82.0
Wage Taxes / Total Taxes (%) 22.2 22.3
Deposit Taxes / Total Taxes (%) 4.9 4.9
Consumption Taxes / Total Taxes (%) 42.4 42.5
Bank Taxes / Total Taxes (%) 1.8 1.8****
Other Taxes / Total Taxes (%) 28.8 28.6

⋆Data sources and details in appendix.
†Values in parentheses refer to the counterfactuals calculated from data.

*Debt/GDP in the model: 𝜒𝐵/4𝑌 . **Average 2010-2012. ***2010. ****Average 2001-08.

Figure 1.3 – Actual (left panel) and Simulated (right panel) Haircuts

Source of actual haircuts: Zettelmeyer et al (2013)

We compare the response of the economy by letting one tax component react according
to the fiscal rule at a time, leaving fixed the other tax rates.

As for the face value reduction, endogenous effects might produce an initial impact
that might be slightly different from the targeted 50% drop due to endogenous response
of other model’s variables when taxation is distortionary, what might affect debt price.

1.4 Results

The steady state of the model represents a situation with no default and, conse-
quently, with an amount of taxes and government spending that allows for serving the full
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debt. Debt default would either change (reduce) the amount of taxes required for debt
repayment or allow for more government spending. In this section, we study how sovereign
debt restructuring coupled with different fiscal policy responses affects the sovereign-bank
loop.

The fiscal response following a sovereign default can differ in two main dimensions:
(i) the difference in tax revenues between the default and the counterfactual scenario can
come from changes in different taxes; and (ii) the post-default amount of debt can evolve
in different ways. For the first point, we study the effect of a sovereign debt restructuring
shock coupled with a reduction (compared to a counterfactual scenario with no default)
in (i) lump sum taxes; (ii) increases in government purchases; (iii) taxes on consumption;
(iv) taxes on labour; (v) taxes on return on capital; and (iv) taxes on banks. In order
to deal with the second point, we allow for different speeds of convergence of the level
of debt to the steady state – while always assuming that, consistently with the empirical
evidence, debt eventually comes back to its pre-default level.

Simulations were conducted using Dynare. The results presented in the paper
consider a first order approximation around the steady state of the model. In Appendix
1.C, we show the conclusions are robust to changes in consumers’ preferences (our baseline
exercises employ a GHH utility function) and in the tax rule.

1.4.1 Changes in different taxes

1.4.1.1 Lump sum taxes

In our baseline exercise, we consider a fiscal rule that allows only for changes in
lump sum taxes, leaving other tax rates constant at their steady-state values. Lump sum
taxes are not common in the real world, but feature in several models exploring the nexus
between sovereign and bank credit risk.19 Figure 1.4 shows the impulse responses. In
comparison to the counterfactual presented in Table 1.1, this scenario considers a fall in
lump sum taxes calibrated to generate a 2.4% drop in tax revenues on impact.

The price of debt falls by more than 40% and recovers slowly in line with the
haircut dynamics. The value of debt among banks’ assets drops by the targeted 50% on
impact. The ensuing financial disruption is translated into a fall in the price of capital. The
mechanism is the following: the decline in banks’ net worth together with their leverage
constraint forces banks to deleverage, leading to a fire sale of assets. Capital prices thus
drop and private credit is reduced. This leads to an investment drop. The drop in asset
demand by banks is reflected in the increase of the spread of capital returns over the
risk-free rate on deposits.

19 Examples include Boccola (2016) and Perez (2015).
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Figure 1.4 – Response to debt restructuring with a change in lump sum taxes
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The result is a very persistent but mild fall in the level of capital and output. The present
value of output deviations is 1.3% of (yearly) GDP. Wages and labour supply behave in a
similar way. A transfer from banks to the government leads to a fall in economic activity
owing to the effects of this transfer on banks’ balance sheets.

In Section 1.4.2, we will show that the financial disruption stemming from the
sovereign-bank loop has a more severe impact on the economy in case fiscal policy is more
lax and the level of debt quickly returns to its previous level. In this baseline exercise, face
value debt returns to steady state levels around 6 years after default, which is in line with
previous evidence from debt restructuring episodes (Benjamin and Wright, 2009; Wright,
2011).

Next, we show that the conclusions from this section heavily rely on the type of
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tax considered in the exercise.

1.4.1.2 Government spending

Figure 1.5 displays the response of the economy when all tax rates are kept fixed
and sovereign debt restructuring allows for an increase in government consumption. The
increase in 𝐺 on impact is calibrated to compensate for the 2.4 percentage-point fall on
taxes from the counterfactual.

Figure 1.5 – Response to a change in government consumption vs. lump-sum taxes
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In the short run, the effect on capital and output is similar to the case with
lump sum taxes. However, after around 10 quarters, the difference between both cases is
very pronounced. The increase in government consumption following default crowds-out
private consumption and investment, contributing to worsen the diabolic loop. Owing
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to this crowding out effect, the effects of the financial disruption are very persistent.
Investment and consumption reach, respectively, a 10% and 5% fall in the medium run,
and output is almost 2% below its steady state after 10 years.

Hence, in our laboratory economy, restructuring debt instead of cutting govern-
ment expenditures leads to a fall in investment and consumption owing to the ensuing
financial disruption. It follows that cutting government consumption would avoid a deep
and also very long recession.

1.4.1.3 Taxes on labour income and consumption

We now consider fiscal rules that allow for changes in labour taxes and in con-
sumption taxes, respectively. In each of these exercises, other tax rates are constant at
their steady-state values. One can speculate that labour taxes would be a natural candi-
date for a tax raise to generate extra revenues and repay debt in the absence of sovereign
debt restructuring. Such a conjecture follows from the fact that the Greek Bond Exchange
was accompanied by an important change in income tax rates, which increased the share
of this specific tax source in total tax revenues –20 and while income taxes come from
wage taxes and taxes on household savings, the share of income tax revenues originating
from wage taxation corresponds to around 80%. Hence the case with labour taxes is a
particularly interesting one.

Figure 1.6 displays the responses of the economy following a sovereign restructuring
shock coupled with reductions in labour taxes compared to a case with reductions in
consumption taxes. The fall on tax revenues on impact is calibrated to match the 2.4%
fall. Tax rates follow the fiscal rule afterwards. The responses of the economy now are
completely different.

With lower income taxes, workers are willing to supply more labour. Pre-tax wages
are lower, but post-tax wages are larger. The reaction of labour supply is key to the
economy’s response. The lower labour costs raise incentives for firms to invest. Interest
rates are larger in order to incentivize households to save. The drop in investment is thus
short-lived. The financial disruption is quickly offset by the effect of lower labour costs.

Output goes up despite the initial drop in capital stock. The increase in output reaches
1.5% after 5 years. Household’s utility increases in the short run, following the increase in
20 Income tax rates in Greece increased by more than 50% from 2011 to 2012 and decreased a little

in 2013. In contrast, consumption tax rates remained relatively constant. This caused income taxes’
share in total taxes to increase by 35% in comparison to 2011, while the share of consumption taxes
decreased by 4 percentage points. Taxes on capital (of various forms) remained more or less constant,
although they had increased importantly from 2010 to 2011.
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Figure 1.6 – Response to a change in wage and consumption taxes vs. lump-sum taxes
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consumption, drops in the medium run when labour supply is very high and turns positive
again in the long run. Overall, households are better off following debt restructuring.

The message from this exercise is that sovereign debt restructuring coupled with
a change in labour taxes does not generate a diabolic sovereign-bank loop. The fall in
the value of debt does reduce banks’ lending capacity, so investment and capital fall in
the short run. However, the increase in labour taxes required to serve debt would have
even more negative effects on the economy. The lower labour taxes (as compared to the
counterfactual) boost labour supply and the overall effect is positive. The cost of austerity
by means of larger labour taxes beats the cost of financial disruption.

On impact, the response of the economy in the case of consumption taxes is very
similar to the case of labour taxes. Both labour and consumption taxes affect the net
wage in terms of consumption goods. Hence, initially, the response of pre-tax wages,
labour supply and output are similar in both cases.
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However, the fall in consumption taxes also reduces the incentives for savings.
Indeed, interest rates 𝑅 fall on impact, deposits fall by more than in the case of labour
taxes. As time goes by, we observe a sharp – if delayed – fall in investment. The capital
stock in the medium and long run falls. The increase in consumption boosts utility in the
short run, but also crowds out investment, so in a few years, consumption, output and
household’s utility are below their steady-state levels.

In sum, in our laboratory economy, if sovereign debt restructuring comes in place
of a hike in consumption taxes, the effect is positive in the short run, but after a few
years, the ensuing financial disruption dominates and leads to a fall in economic activity.

1.4.1.4 Taxes on capital income and on banks

Finally we study the response of the economy when sovereign debt restructuring
occurs in place of increases in capital (deposits) and bank taxes. Figure 1.7 shows the
response of the economy in both cases. The effects are similar (except for the response of
pre-tax interest rates 𝑅, as one would expect). In both cases, the result is an increase in
capital accumulation and output.

Default is a transfer from banks to the government, but so are taxes on bank’s
profits. However, default is a one-off transfer, while taxes on banks affect their marginal
lending decisions. The positive effects of sovereign debt restructuring accompanied by a
fall in taxes on banks (as compared to the counterfactual with no default) stem from these
positive effects on bank credit.

The effect on investment is positive – to the point that, initially, it crowds out
consumption. As time goes by, the resulting increase in capital stock leads to larger
output. Labour supply does not respond significantly, so wages increase. It takes more
than 4 years until consumption hits its steady-state level, but then it increases even
further. Overall, in our laboratory economy, sovereign debt restructuring is better than
an increase in taxes on banks’ profits.

The effect of sovereign debt restructuring in place of an increase in taxes on deposits
is very similar. Taxes on banks directly discourage credit, while taxes on households’
deposits make their liabilities more expensive. As shown in Figure 1.7, the response of the
economy is basically the same in both cases.

Both in this case and in case of labour taxes, the deleterious effects of sovereign
default on the banking system are more than compensated by the relatively lower taxes.
However, the response of the economy is different in the short and in the long run. In
the short run, output and consumption react more strongly in case of labour taxes. The
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Figure 1.7 – Response to a change in savings taxes and bank taxes vs. lump sum taxation
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main reason is that the labour supply reacts quickly to changes in taxes. In the case of
deposit and banking taxes, investment is stimulated in the short run, but since capital
accumulation takes time, the output response peaks only after 5 years. In terms of their
effects on the sovereign-bank loop, taxes on banks’ profits and on deposits play very
similar roles.

1.4.1.5 The fiscal response matters

In our laboratory economy, the fiscal reaction after a sovereign default that dis-
rupts financial intermediation is crucial to determine whether and how diabolic the
bank-sovereign loop is. On the one hand, sovereign debt restructuring in place of non-
distortionary (lump-sum) taxation or non-productive government expenditures harms the
economy even if no other default cost is considered. On the other hand, the financial dis-
ruption caused by a sovereign default harms the economy less than the increases in (labour
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or capital) income taxes that would be needed to fully serve the debt.

The benefits of a sovereign debt restruturing that avoids larger taxes on banks or
on capital income appear mostly in the long run – debt restructuring reduces consump-
tion in the first 4 years following the default. In contrast, debt restructuring in place
of consumption taxes provides some short run boost to the economy but has significant
negative effects in the long run.

1.4.2 The speed of fiscal responses

In the previous exercises we set the parameter 𝜌𝑏 of the fiscal response to debt
restructuring so as to match in all cases a decrease in total taxes of 2.4% (compared to
a counterfactual scenario with no default). In this section we let fiscal policy react to a
greater extent to the default with a faster decrease in taxes. Debt recovers faster than in
the baseline case and is back to its steady state level in less than seven years. We analyse
the cases of lump sum, labour and deposit taxes.

In the case analyzed in Section 1.4.1.1, debt restructuring coupled with a relief in
lump sum taxes gives rise to a very mild recession. Here, we observe that larger falls in
taxes on impact give rise to a more pronounced fall in economic activity. In case taxes
respond so quickly that the value of outstanding debt 𝜒𝐵 is back to its steady state level
in around two years, the fall in capital is large and leads to an output drop that reaches
0.6% (with a similar effect on wages). Intuitively, the fall in taxes is partly compensated
by government debt issuance. Leverage-constrained banks have thus less room for buying
firms’ assets. Hence, owing to its effects on banks balance sheets, sovereign debt crowds
out capital accumulation.

Figure 1.8 considers the case of changes in lump-sum taxes and compares the
response of the economy when the parameter 𝜌𝑏 of the fiscal rule is, respectively, two and
four times higher.

In the short run, there is a consumption boost because agents have more disposable
income but investment cannot grow owing to the constraints on banks. The overall effect
is however negative. Table 1.4 shows that the cumulated negative effect on output of a
sovereign restructuring coupled with a relief in lump sum taxes is not so small if 𝜌𝑏 is large.
It compares the present value percentage drop in output due to the shock relatively to
remaining in steady state. The table shows that annualized loss of output almost doubles
when the speed of adjustment is four times larger.

Figure 1.8 also makes clear that different speeds of adjustment generate responses
that are not a simply scaled version of one another. In particular, they have different
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Figure 1.8 – Response to a change in lump-sum taxes: effect of speed
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Table 1.4 – Present Value of Output deviations, varying the speed of adjustment (accu-
mulated up to 15 years, annualized)

𝜌𝑏 2𝜌𝑏 4𝜌𝑏

Output -1.3% -2.1% -2.5%

implications in the short and in the long run. The deeper the initial fall in taxes following
debt restructuring, the faster nominal debt starts to grow and the largest is the crowding
out effect of sovereign debt issuance on capital accumulation.

Figure 1.9 shows a similar comparison for labour taxes. In this case, there is a
clear trade-off between short-run and long-run effects. In the short run, a more respon-
sive fiscal rule further stimulates labour supply and output, contributing to alleviate the
financial disruption and increase investment. Nevertheless, the subsequent faster increase
in nominal debt makes tax cuts short-lived and in the medium run taxes start to increase,
discouraging labour supply and generating a downward movement in the economic cycle.
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From the perspective of the financial disruption following default, the short run recovery of
asset value is faster, both because real debt value increases via nominal debt and because
investment grows since firms are expanding. But this recovery is also not long-lasting and
is different in its composition: asset value recovers mainly because banks buy more debt
at a lower price. In contrast, in the baseline case, the stimulus provided is smooth but
prolongued, and capital recovery is more pronounced in the long run. This is due to little
crowding out effect of sovereign debt on capital accumulation – debt remains low for a
longer time. Moreover, a very responsive fiscal stance is more likely to generate cycles,
whereas a more contained rule avoids volatility and the economy returns to steady state
after a shorter horizon.

Figure 1.9 – Response to a change in labour taxes: effect of speed
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Figure 1.10 shows a similar exercise letting deposit taxes respond. The crowding-out effect
here is very important. In the baseline case, the response of output, capital and labour is
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very strong. The effect on output and capital in the other two cases is always weaker, if
not negative, no matter the horizon. This happens precisely because faster debt increase
after the restructuring crowds out capital recovery, owing to the leverage constraints faced
by banks. The difference between this and the exercise with labour taxes is that in the
latter case, the labour response to tax cuts stimulates firms’ demand for capital, which
leads to more investment and attenuates the crowding out effect.

In sum, this section shows that if policy is too responsive, the crowding out effect
inhibits accumulation of capital assets. In the short run, the effect depends on the tax
that responds to debt fluctuations, but in the long run, a smoother fiscal stance is better.

Figure 1.10 – Response to a change in deposit taxes: effect of speed
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1.5 Final Remarks

We presented a simple model that captures the sovereign-bank loop and calibrated
it to the Greek economy in the quarters surrounding the 2012 Bond Exchange. Our
contribution is to study how rules targeting different tax instruments and speeds of fiscal
reaction shape the response of this laboratory economy to a debt restructuring shock.

Sovereign default forces leveraged-constrained banks to deleverage, which has a
negative impact on investment and output. As it turns out, different fiscal policy re-
sponses interact with this deleveraging effect in different ways: increasing government
consumption crowds out investment, which prevents the economy from recovering in the
medium run; lower labour taxes (compared to a counterfactual scenario with no debt
restructuring and larger taxation needs) raise the marginal productivity of capital and
the demand for investment, which more than offsets the losses from financial disruption;
lower consumption taxes also raise the labour supply in the short run, but the stimulus
for consumption crowds out investment and hence hurt the economy in the medium run;
lower taxes on banks offset the effect of default and also affect marginal lending decisions,
so the effect on investment is positive; lower taxes on deposits affect the economy in a
very similar way by reducing the costs of funds for investment; and a more conservative
fiscal stance (lower speed of adjustment) leads to a quicker recovery since government
debt crowds out space for capital investment in banks’ balance sheets. Thus how diabolic
the post-default sovereign-bank loop is depends to a great extent on the way fiscal policy
responds.
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Appendix

1.A Banks allocation problem

Using the conjecture for the value function form suggested in (1.22), we can write
the Lagrangian for the banks’ maximization problem. Banks will maximize its terminal
value (1.18) subject to the constraint (1.19).

ℒ = 𝜈𝑡𝑄𝑡𝐾𝑡+1+𝜁𝑡𝜒𝑡𝐵𝑡+1+𝜂𝑡𝑁𝑡−𝜇𝑡 [𝜆(𝑄𝑡𝐾𝑡+1 + 𝜒𝑡𝐵𝑡+1) − (𝜈𝑡𝑄𝑡𝐾𝑡+1 + 𝜁𝑡𝜒𝑡𝐵𝑡+1 + 𝜂𝑡𝑁𝑡)]

That can be simplified to

ℒ = [𝜈𝑡𝑄𝑡𝐾𝑡+1 + 𝜁𝑡𝜒𝑡𝐵𝑡+1 + 𝜂𝑡𝑁𝑡] (1 + 𝜇𝑡) − 𝜇𝑡𝜆(𝑄𝑡𝐾𝑡+1 + 𝜒𝑡𝐵𝑡+1)

where 𝜇𝑡 is the Lagrangian multiplier with respect to the incentive constraint. The
first order conditions for 𝐾𝑡+1, 𝐵𝑡+1 and 𝜇𝑡 are:

𝜈𝑡(1 + 𝜇𝑡) = 𝜇𝑡𝜆

𝜁𝑡(1 + 𝜇𝑡) = 𝜇𝑡𝜆

𝜆(𝑄𝑡𝐾𝑡+1 + 𝜒𝑡𝐵𝑡+1) = 𝜈𝑡𝑄𝑡𝐾𝑡+1 + 𝜁𝑡𝜒𝑡𝐵𝑡+1 + 𝜂𝑡𝑁𝑡

The first and second FOCs are symmetric. On the left hand side is the marginal
benefit for the bank from expanding each of the assets components and on the right hand
side the marginal cost of tightening the incentive constraint by 𝜆. The last FOC is the
incentive constraint itself.

The constraint binds (𝜇𝑡 > 0) only if the marginal discounted value of both the
banks assets is positive. In case the constraint binds, the FOCs for securities and bonds
show that the discounted marginal value for each of those components should be equal. It
means that in the margin, the bank is indifferent from investing resources in government
bonds or private securities.

Now we show that the conjectured form of the value function holds. From (1.20),
(1.21) and (1.22) we have:

𝜈𝑡𝑄𝑡𝐾𝑡+1+𝜁𝑡𝜒𝑡𝐵𝑡+1+𝜂𝑡𝑁𝑡 = 𝐸𝑡𝛽Λ𝑡,𝑡+1{(1−𝜃)𝑁𝑡+1+𝜃 [𝜈𝑡+1𝑄𝑡+1𝐾𝑡+2 + 𝜁𝑡+1𝜒𝑡+1𝐵𝑡+2 + 𝜂𝑡+1𝑁𝑡+1]}
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Using the definitions of 𝜛𝑡 and 𝜑𝑡, we simplify the above equation to:

𝐿𝐻𝑆 = 𝐸𝑡𝛽Λ𝑡,𝑡+1{(1 − 𝜃)𝑁𝑡+1 + 𝜃𝑁𝑡+1 [𝜈𝑡+1𝜛𝑡+1 + 𝜁𝑡+1(𝜑𝑡+1 −𝜛𝑡+1) + 𝜂𝑡+1]}

Inserting the definition of Ω̃𝑡 we get:

𝐿𝐻𝑆 = 𝐸𝑡𝛽Λ𝑡,𝑡+1Ω̃𝑡+1𝑁𝑡+1

Substituting for 𝑁𝑡+1:

𝐿𝐻𝑆 = 𝐸𝑡𝛽Λ𝑡,𝑡+1Ω𝑡+1

·
[︁
(𝑟𝑘

𝑡+1 − 𝑟𝑡+1)𝑄𝑡𝐾𝑡+1(1 − 𝜏 𝑏
𝑡+1) + (𝑟𝑏

𝑡+1 − 𝑟𝑡+1)𝜒𝑡𝐵𝑡+1(1 − 𝜏 𝑏
𝑡+1) +

(︁
1 + 𝑟𝑡+1(1 − 𝜏 𝑏

𝑡+1)
)︁
𝑁𝑡

]︁
Comparing the terms for 𝐾𝑡+1, 𝐵𝑡+1 and 𝑁𝑡, we see that the conjecture holds if

(1.24), (1.25) and (1.23) hold.

1.B Data

Table 1.5 – Data Sources and Description

Variable Source Description
Private Consumption E Final Consumption Expenditure of Households
Fixed Capital Formation E Gross Fixed Capital Formation
Government Consumption E Final Consumption Expenditure of General Government
Debt E, BG Loans and Securities from Domestic General Government
Interest Payments E Interest, payable
Term to Maturity B Average Residual Maturity
Leverage BS Average (inverse of Tier1 Ratio and total capital ratio)
Assets BG Claims on Domestic Entities
Net Worth BG Capital and Reserves (Greek Commercial Banks, Consolidated)
Banks’ Profits BG Profit Before Tax (Greek Commercial Banks, Consolidated)
Deposits BG Deposits to Domestic Credit Institutions (by households)
Interest paid on Deposits (rD) BG Interest Expense (Greek Commercial Banks, Consolidated)
Total Wages (WL) E Wages and Salaries
Taxes E Total Tax Receipts
Income Tax E Taxes on Individual or Household Income
Wage Taxes E Income Taxes * WL / (rD + WL)
Deposit Taxes E Income Taxes * rD / (rD + WL)
Consumption Taxes E Value Added Type Taxes, Excise Duties and Consumption Taxes
Bank Taxes E Current Taxes on Capital

E: Eurostat, BG: Bank of Greece, B: Bloomberg, BS: Bankscope
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1.C Sensitivity analysis

1.C.1 Persistence of tax rule

The baseline tax rule has an autoregressive component 𝜌𝑥 calibrated to 0.9 in the
baseline exercises. We now compare the response of labour taxes setting this parameter to
0.8. Figure 1.11 (appendix) displays results and shows that the effect of a less persistent
tax rule is similar to the one of less responsive fiscal rule in terms of comparison between
short and long run response. However there is not a very noticeable difference in terms of
cycles generated in the economy.

Figure 1.11 – Response to a change in labour taxes: effect of rule persistence
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1.C.2 Changing preferences

Our model assumes households have GHH-type preferences, which have the par-
ticular feature of generating a labour supply that depends only on the real wage. This
formulation hence shuts down the wealth effect on the labour supply.

In order to guarantee that our (qualitative) results are not attached to the partic-
ular form of utility function used, we simulate the model alternatively using KPR-type
preferences, following King, Plosser and Rebelo (1988):

𝑢(𝐶,𝐿) = ln𝐶𝑡 − 𝜓
𝐿1+𝜙

𝑡

1 + 𝜙
(1.34)

This specification makes utility separable in consumption and labour. Labour sup-
ply choice will not be independent from consumption and wealth effects are present. The
first order conditions change to:

𝜓𝐿𝜙
𝑡 = (1 − 𝜏𝑤

𝑡 )𝑊𝑡

(1 + 𝜏 𝑐
𝑡 )𝐶𝑡

(1.35)

Λ𝑡,𝑡+1 ≡ 𝐶𝑡

𝐶𝑡+1

(1 + 𝜏 𝑐
𝑡 )

(1 + 𝜏 𝑐
𝑡+1)

Figures 1.12 and 1.13 (in appendix) address the exercises with labour and capital
taxes for this type of preferences. Qualitatively results do not seem to change much. The
key difference in both cases lies in the labour response and generates a small quantitative
difference for the utility path.

For the case of labour taxes the KPR preferences make labour react less to the
fiscal rule, for the same cut in taxes. This milder reaction also causes investment no to
increase as much as for GHH preferences, and so GDP and consumption increase less.
This is exactly due to the wealth effect from equation (1.35): an increase in real wage
also increases consumption, so that labour responds less to a similar increase in net wage.
Output increases around 1/3 less, due to smaller labour and capital reaction.

The case of deposit taxes is distinct in that labour supply reacts more in the short
run. The decrease in capital taxes stimulates savings at the expense of consumption, as in
the GHH case. But with KPR preferences, this implies an immediate increase in labour
supply. In the long run labour supply falls as consumption starts to increase following
output expansion. Quantitatively the effect on output and utility, as well as the size of
the effects on banks and the fiscal side, are very close.
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Figure 1.12 – Response to a change in labour taxes: GHH vs. KPR utility function
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Reaction for consumption and bank taxes (available upon request) follow, respec-
tively, the qualitative response of labour and deposit taxes. This subsection clarifies thus
that the qualitative effects discussed above do not lie on the assumption about the utility
funcion neither do much the quantitative ones.
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Figure 1.13 – Response to a change in deposit taxes: GHH vs. KPR utility function
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2 Effects of Fiscal Consolidations in Latin America*

2.1 Introduction

Following a decade of falling debt-to-GDP ratios in the 2000’s, most of Latin
American economies had room to use some degree of countercyclical fiscal policies to
smooth out the Great Recession’s effects on aggregate demand. After remaining stable
between 2009-11, debt accumulation has accelerated again for various reasons from 2012
on and costs of servicing it increased importantly, leading to the picture displayed in
Figure 2.1. Average debt-to-GDP forecasted for the region at the end of 2016 will be
as high as 2004-2005 levels and for the last two years many countries have been facing
debates about the need for fiscal adjustments.

Figure 2.1 – Average debt-to-gdp, Latin American and the Caribbean

Source: Author’s calculations, usaing IMF World Economic Outlook data. Asterisks indicate projected
values.

Once again at the center of the policy agenda, fiscal consolidations are the kind of
policy that always brings about doubts on its real effectiveness and, if to be implemented,
at what pace, size and by means of which instruments. Especially for Latin America and
the Caribbean (LAC henceforth), there is an important lack of empirical evidence to
guide policy discussions1. This paper hence contributes to filling in this gap by formally
* I thank Vinicius Barbosa, Emine Boz, Thiago Curado, Bruno Ferman, Carolina Garcia, Bernardo

Guimaraes, Marcel Ribeiro, two anonymous referees and seminar participants at SBE 2016 (Iguacu),
ESEM 2017 (Lisbon) and Sao Paulo School of Economics - FGV for helpful comments.

1 This is mainly due to unavailability of long and cross-country comparable time series. Indeed, most
studies on fiscal consolidations rely on OECD data but, even in this case, results are mixed and hinge
on both the methodology used for defining fiscal episodes and the identification strategy. Few studies
on fiscal multipliers include a couple of emerging markets (also Latin American) in the database (e.g.
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addressing the impact of fiscal consolidations on output – and some aggregate demand
components – for LAC. We estimate “treatment-effects" of fiscal adjustment episodes
utilizing a new database, which constructs structural primary balances for 20 economies,
from 1990 to 2014, with country-specific fiscal data and adjustments for tax elasticities
to commodity price fluctuations2. The paper additionally investigates the role of revenue
and expenditure-based consolidations, response of aggregate demand components and
state-dependence of the results.

Adjustment episodes are defined according to “large enough” improvements in
structural balances, what might raise concerns about the existence of endogeneity in the
policy variable and preclude the estimation of treatment effects, which is ideally based on
randomly assigned policy variables. In order to deal with this, we opt to follow Jorda and
Taylor’s (2016) identification strategy, and use a first-stage propensity score that adjusts
the observations to generate a quasi-random policy assignment, lowering the likelihood
of allocation bias in the analysis that follows3. For robustness, we use four alternative
definitions of fiscal episodes and take only episodes that appear in all of them for the main
analysis. Our identified consolidations are in line with previous indications of procyclical
fiscal policy in LAC economies.

Baseline results suggest contractionary effects of fiscal adjustments on impact,
which lead to an average output drop of around 3%, for an average treatment dose of
4.5% of contraction in terms of GDP. In the second year, the economy is still facing a
recession but starts to recover from the third year on, reaching positive growth after five
years. Interestingly, the direction of response is at odds with evidence found for OECD
countries, that identifies a smoother but prolonged contraction in output following a
fiscal consolidation. We estimate impact multipliers to be approximately 0.7% for each
1% of fiscal contraction, but cumulative effects after five years suggest GDP does not
necessarily fall over the horizon for some specifications, what is in high disagreement with
previous outcomes for OECD. Also, there seems to be an important state-dependence
related to whether the economy departs from a boom or a slump at the moment of the
fiscal contraction.

In addition, we show that composition of adjustments is key to GDP response.
When based on higher taxation, episodes might generate output drops higher than 4% on
impact. By contrast, if expenditure cuts are the main driver, output growth does not fall
below zero. The analysis of disaggregated effects on consumption and investment reveals

Estevao and Samake (2013) and Ilzetzki et al (2013)). The effectiveness of consolidations in improving
primary balances or stabilizing debt is analyzed in Mati and Thornton (2008) and Escolano et al
(2014). But to the best of our knowledge, this paper is the first attempt to study output effects of
consolidations for such a comprehensive set of Latin American economies.

2 See Ardanaz et al (2015).
3 Furthermore, impulse responses are estimated by local projections, allowing more flexibility of the

functional form.
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that the latter is much more sensitive to consolidations and that initial debt and tax
levels might play an important role, in line with theoretical mechanisms that indicate
expectation-sensitive and nonlinear responses to fiscal shocks. Net exports improve on
impact, due to depressed demand for imports.

A recent literature incorporates analysis of fiscal multipliers for developing economies,
such as Ilzetzki et al (2013), that build on SVAR identification from Blanchard and Perotti
(2002) and find multipliers not statistically different from zero in response to increases in
government consumption4. Turning to fiscal consolidations per se, the possibility of non-
keynesian effects in addition to the standard multiplier has been identified by Giavazzi
and Pagano (1990) in a two-country case-study5. Also, high initial debt and taxation
levels might play an important role in determining compositional effects of adjustments
(Sutherland, 1997; Perotti, 1999). Other non-standard effects of fiscal contractions that
might stimulate the economy can rest on labor market flexibility, monetary policy ac-
commodation or other market liberalization policies accompanying budget adjustments
(Alesina and Ardagna,1998; Alesina et al, 2002).

Many empirical studies have used OECD data to investigate austerity and the
above mechanisms. Three main factors are in general determinant to the direction of the
effect on output: (i) how consolidations are identified; (ii) which instruments are used; and
(iii) from where the economy departs. Alesina and Ardagna (1998, 2010, 2012) identify
consolidations as large shocks to (cyclically adjusted) primary balances and point out
to expansionary effects of spending cuts, whereas tax increases tend to be recessionary.
Results in Alfonso (2006) hint at private consumption being stimulated in response to
cuts in some spending items such as government consumption, social transfers and taxes.

A narrative-approach-based definition for fiscal episodes is developed by Guajardo
et al (2014) and Devries et al (2011), and points at a contractionary impact in aggre-
gate terms6. More recently, Jorda and Taylor (2016) go deeper into identification and
endogeneity concerns and propose a matching-based approach to control for possible allo-
cation bias present yet in the narrative measure. Their results corroborate the signal of the
narrative ones but point out to even deeper contractions. Alesina et al (2015) construct
multi-year fiscal plans, enabling interactions of expected and unexpected policy actions.
As in previous studies, they find a key role for the composition of episodes in determining
4 Espinosa and Senhadji (2011) estimate higher public capital multipliers in comparison to current

expenditures for the group of Gulf Cooperation Council (GCC). Estevao and Samake (2013) use
a large set of countries including African and Central American besides advanced economies. IMF
(2015) finds short-lived spending multipliers for Brazil, that have become lower after the global
financial crisis.

5 Non-keynesian (expectational) effects rely on frictionless credit markets and forward-looking agents,
which facilitate intertemporal consumption and investment allocation.

6 They document shifts in fiscal variables implemented in year 𝑡 and announced for a 3-year horizon,
following Romer and Romer (2010), and claim simple changes in structural balances would capture
nonpolicy-based measures.
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whether expansions or recessions follow consolidations7.

Besides the identification debate, there has been a lot of interest recently on the
state-dependence of output effects (Auerbach and Gorodnichenko, 2013; Owyang et al,
2013; Ramey and Zubairy, 2014; Barnichon and Matthes, 2015) and the heterogeneity of
effects depending on the type of fiscal instrument (Alesina et al, 2016).

Evidence of different multipliers for emerging and advanced countries and the
dependence of estimates on varying initial characteristics hints that generalizations might
be misleading. This feature reinforces the importance of our exercise – that presents
probably the so far most comprehensive analysis for Latin American economies – and
also calls for a more cautious identification scheme. Our strategy is to be agnostic about
potential allocation bias in the definitions. Hence we follow Jorda and Taylor’s (2016)
two-stage estimation, except for the fact that there is no narrative approach database for
LAC from which to borrow an IV for fiscal episodes8. At last, our estimation procedure
can also nest the presence of state-dependence.

The rest of the paper proceeds as follows. Section 2 presents the database and
provides some preliminary descriptive statistics. Section 3 describes the methodology for
estimation and section 4 displays baseline results. Section 5 investigates further effects of
consolidations, looking at the role of adjustments’ composition and demand components
of GDP, also providing some insights on the existence of non-linearities in the responses.
The last section concludes.

2.2 Fiscal consolidation episodes

2.2.1 Database and structural balances

Finding an adequate definition of fiscal adjustment episodes is an important chal-
lenge. In order to identify a discretionary decision from the fiscal authority, it is not enough
to observe changes in the “raw" fiscal balance in terms of GDP, which are probably driven
by a lot of factors beyond the intended policy actions. First of all, one should net out the
effects of the business cycle in the primary balance to get a cleaner measure of the fiscal
stance, so as to avoid results being influenced by automatic stabilizers or extraordinary
7 Interestingly, the results of their paper show that a careful analysis using the same data from Guajardo

et al (2014), but recognizing that fiscal adjustments are carried out via plans, not isolated shocks,
leads to a picture which is remarkably similar to Alesina and Ardagna’s papers.

8 Due to lack of consensus on its superiority over other methodologies for identification of episodes,
we opt not to pay the high effort cost of constructing such a measure. Besides, our dataset is less
subject to the criticisms that motivate the IMF narrative approach. This is due to LAC economies
having very procyclical fiscal policies, as documented by literature (Ilzetzki, 2011; Kaminsky et al,
2004) and also following research presented here. Thus one would not be very worried about positive
fiscal shocks reflecting intentions not to let the economies overheat. In the appendix, we provide a
small flavor of a narrative measure for three episodes.
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commodity revenues, ideally remaining with a clean fiscal impulse denoting contraction.

There is precisely where we depart from. Throughout the paper, we explore defini-
tions of fiscal episodes based on a measure of structural primary balances (SBB henceforth)
for 20 LAC economies9. This data comes from Ardanaz et al (2015) and has the advan-
tage of covering various Latin American countries for a longer time when compared to
the IMF measures. It also provides confidence intervals to address possible imperfections
in potential GDP measures or estimated elasticities. Fiscal data from central banks and
ministries of finance from 20 Latin American and Caribbean economies are consolidated
to access the general government level or its closest approximate. Data on revenues are
disaggregated into tax and non-tax revenues and structural balances are calculated by
using cyclically-adjusted measures of tax revenues as well as controlling for exceptional
movements in commodity prices relative to long-run trends in prices10.

The equation below defines the structural balance for a country 𝑗 at time 𝑡 as
the difference between revenues and expenditures adjusted for (country-specific) GDP
elasticities in terms of the output gap (𝜀𝑗

𝑅, 𝜀𝑗
𝐺, 𝛼𝑗). Here 𝑅𝑖 are the revenues for each

𝑖 categories, 𝑅𝑁𝑅𝑅 are revenues from nonrenewable resources such as commodities, 𝑌 *

is potential GDP, 𝑃𝐿𝑅 is a weighted-average of long-run commodity prices and 𝐺 are
expenditures11.
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(SB)

Figure 2.2 below plots the changes in the structural primary balance (in terms of
GDP) for all countries in the dataset for the period considered (1990-2014). The graphs
show some cases of very erratic fiscal stances, with great variation from year to year, as
is the case of Trinidad and Tobago and Venezuela. Others like Colombia and Guatemala
have quite stable paths of changes in the fiscal stance. In the appendix, we provide a
small narrative analysis of some possible counter-intuitive increases in structural balances
for commodity-dependent countries, which help to understand the idea of the structural
correction and also show some possible flaws of it.
9 Structural balances are augmented versions of cyclically adjusted ones (International Monetary Fund,

2011). In addition to providing a measure of the fiscal impulse net of cyclical effects (what is done
by the CABs), structural balances control for factors such as movements in commodity prices and
other non recurrent revenues, that might affect the analysis of discretionary changes in fiscal policy
and provide information on the fiscal stance.

10 As pointed out by Medina (2010), fiscal revenues for Latin American economies generally react
strongly to commodity price shocks.

11 Their measure considers an elasticity of expenditures to the cycle equal to zero, claiming that the
region has underdeveloped employment insurance systems and a general absence of automatic sta-
bilizers. For robustness checks, we have used estimates of average expenditure-elasticities for OECD
(Girouard and Andre, 2005), which are much higher than values for peripheral economies, and found
no relevant differences in the episodes identified in the next section. For details on the construction
of structural balances and its possible fragilities, see Blanchard (1990) and Ardanaz et al (2015).
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Figure 2.2 – Changes in SBB over the sample (in % of GDP)

Note: Author’s calculations using data from Ardanaz et al (2015). Reference (dashed) lines for
1.5% and -1.5%.

Besides using the above defined structural balance data, we also borrow from the
same authors’ variables accounting for structural revenues and expenditures. We comple-
ment the database with macro data from the IMF’s World Development Outlook, the
World Bank and other cross-country information from diverse sources. Country-specific
commodity price indexes are constructed with data from the United Nations and IMF.
The complete description of the time series used in the study is in the appendix.

2.2.2 Definition of adjustments

After netting out the business cycle “contamination", another issue is the time-
span and minimum size of the change in the fiscal balance necessary to characterize it as
a deliberate change in the policy stance. To give an example about fiscal contractions, one
has to be able to tell apart episodes in which primary surpluses are engendered to reduce
debt to those ones in which the purpose is to reduce demand not to let the economy
overheat. As already mentioned, two main alternatives have been used for defining fiscal
episodes: one based on minimum thresholds for changes in SBBs and the other on narrative
approaches.

In the absence of narrative-based episodes for LAC from which to build on and
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knowing that constructing such a measure would be time consuming and not free from
criticisms12, our episodes’ identification starts from a somehow ad-hoc definition, based
on thresholds along the lines of Alesina and Ardagna’s work. We slightly improve their
measure since we depart from SBBs, which should be more adequate measures of fiscal
impulses than CABs. For robustness, we construct alternative definitions based on dif-
ferent thresholds and assumptions and use the identified episodes that overlap between
all of them to conduct the analysis. Potential endogeneity from these episodes is then
“instrumented" using a two-stage estimator.

According to this strategy, only sizeable changes in the fiscal stance – either in one
or accumulated during more years – should be considered as a fiscal adjustment episode.
By using only bigger shocks, one can allegedly control for “normal” small surpluses and
remain with those that reflect a real change in the policy stance aimed at reducing deficits
and/or stabilizing debt. On the other hand, one drawback of using only sizeable changes
is to remain with a very small sample of fiscal episodes or to over include countries with
a very volatile fiscal balance.

We use four alternative ways to define fiscal episodes according to a binary mea-
sure. A brief description of the constructed measures is provided here and details are
provided in the appendix. The first two measures are variations of Alesina and Ardagna
(1998)13, that consider a combination of a time-span and a minimum threshold for the
change in the structural balance to GDP ratio (either a one-off 2% or two subsequent
1.5% improvements) to identify a fiscal contraction. For comparison, we alternatively de-
fine two variations borrowed from Alfonso (2006), who takes into account the standard
deviation of fiscal shocks in the sample14.

We then take only the identified consolidations that are present in all alternatives
and proceed with the analysis based on this set of episodes. The set of overlapping episodes
includes 32 fiscal adjustments, representing around 10% of the sample15. Figure 2.3 plots
simple averages of selected variables in a five-year window surrounding a fiscal episode.
We plot the averages of debt, adjusted revenues and expenditures, all scaled by GDP,
from two years before to two years after a fiscal episode. The picture shows that the fiscal
consolidations identified according to the above criteria seem to accompany significant
debt reductions relative to year 0 levels. It also implies that both adjusted revenues and
expenditures are be contributing to consolidations, although the average rise in revenues
is twice as high as expenditures’ fall, in terms of GDP.
12 Jorda and Taylor (2016) argue that still after using the narrative IV, episodes could be predicted by

omitted data; Alesina et al (2015) argue that a fiscal plan measure should be more suitable than a
narrative-based fiscal shock.

13 Alesina and Ardagna (2010, 2012) use minor modifications.
14 This second definition tries to take into account statistics of the observed data rather than arbitrary

thresholds to define the episodes.
15 Details and results for each specific definition can be found in the appendix.
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Figure 2.3 – Averages of selected variables around fiscal episodes

Note: See variables’ definitions in appendix. The vertical axis plots variables in terms of GDP
and horizontal axis refers to 𝑡 − 2 to 𝑡 + 2, where 𝑡 is the period in which a fiscal episode is
identified.

Figure 2.4 plots the dispersion of structural primary balance changes (not only
during the identified fiscal episodes) and its relation to the output gap. As pointed out
by previous studies, the visual inspection possibly indicates a degree of fiscal procyclical-
ity16. Positive changes in the structural balance are related to periods of slack, whereas
expansionary fiscal policy is more linked to periods when GDP is beyond potential.

Figure 2.4 – Change in structural balances and the output gap

Note: Output Gap at the start of the consolidation

To close this subsection, Figure 2.5 plots the distributions of debt, output gap and
growth divided by the treated (undergoing a fiscal consolidation) and the control groups.
On average, countries facing adjustments have higher debt-to-GDP ratios and tend to
be growing less and/or to be farther away from potential output. The visual inspection
hence illustrates a probable allocation bias in the definitions, since fiscal episodes are not
evenly distributed across individuals, but are rather more frequent for those country-years
16 See Ilzetzki (2011), Ilzetzki, Mendoza and Vegh (2013), Vegh and Vulletin (2014).
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facing higher debt and lower growth. As we show in the next section, the non-randomness
of the treatment allocation and the possibility of predicting treatment based on other
characteristics of countries are arguments in favor of using a strategy for more cautious
identification of the effects following fiscal consolidations.

Figure 2.5 – Distribution of variables according to fiscal episodes’ definitions

(a) Debt-to-GDP (b) Output Gap

(c) GDP growth

Note: We plot distribution of variables in terms of our definition of fiscal episodes. Overlap==1
(==0) refers, respectively, to countries/years of adjustments and no adjustments. For compar-
ison, we also show plots for our first “sub-definition” of episodes, in line with Alesinas’ criteria
(AA1).

2.2.3 Some naive regressions

To sum up this section, we run some naive OLS regressions as a benchmark for
comparison (with no explicit control for possible allocation bias). The dependent vari-
able is the change in log-GDP relatively to the period when consolidations start, up to
the horizon of interest for the impulse responses. The coefficients are estimated by local
projections for a five year period, as in equation (2.1)17.

𝑦𝑖,𝑡+ℎ − 𝑦𝑖,𝑡 = 𝛼ℎ
𝑖 + 𝜃ℎ𝐷𝑖,𝑡+1 + 𝛾ℎ

0 Δ𝑦𝑖,𝑡 + 𝛾ℎ
1 Δ𝑦𝑖,𝑡−1 + 𝜉ℎ𝑦𝑐

𝑖,𝑡 + 𝜈𝑖,𝑡+ℎ (2.1)
17 In the following section we explain in more detail the local projections approach to estimating impulse

responses.
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The horizon ℎ = 1, ..., 5 is the response estimated for the consolidations, 𝑦𝑖,𝑡 is
log real GDP, 𝑦𝑐

𝑖,𝑡 is the output gap, 𝛼𝑖 are country fixed-effects and 𝐷𝑖,𝑡+1 is the fiscal
episode variable. We assume that the change in fiscal policy can affect contemporaneously
the outcome variable, given that our frequency is yearly, and hence policy decisions made
at time 𝑡 will start to be effective between year 𝑡 and year 𝑡+ 1. Note that all coefficients
related to explanatory variables can vary with the time horizon, one feature of the local-
projections method.

Table 2.1 reports estimates for 𝜃ℎ. The fiscal episode regressor is analyzed in some
different specifications. First, we use simple changes in SBBs, measured as a ratio of GDP,
that capture standard (and likely endogenous) fiscal multipliers. According to the esti-
mates, a change of one percent in the structural balance engenders a negative change of
0.31% in log-real-GDP on impact. The second and third lines consider only the changes
in SBBs identified previously as fiscal consolidation episodes: results show, respectively,
the average impact of the dummy variable and of changes in structural balances in con-
tinuous terms, both only for the identified adjustment episodes. The binary consolidation
measure has an average fiscal impulse of 4.5% in terms of GDP, which translates into an
estimated contraction of around 2.6% on impact. When analyzing the continuous measure
of consolidation, a one percent fiscal contraction generates a drop of 0.6% in GDP, much
more pronounced than the simple multiplier from the first specification.

In sum, all results indicate a negative significant effect on GDP growth on impact
and, for the consolidation episodes, a moderate additional recessionary impact in the
second year following the fiscal shock. Five years after the adjustment output achieves a
modest positive cumulative value, though significant only for the first specification, not
for the ones based only on our measure of adjustments.

At last, we also display estimates divided between booms and slumps, defined,
respectively, as output gaps being positive or negative at the start of consolidations. The
measure considered is again the (continuous) change in SBBs during identified adjust-
ment episodes, as in the third specification from the upper box. OLS regressions signal
that adjustments occurring during booms present an around 50% deeper contraction on
impact, of around 0.66% per 1% of contraction. Nonetheless, the economy also recovers
faster, reaching a positive significant cumulative growth after five years. In contrast, con-
solidations during slumps do not appear to be followed by output recoveries in the horizon
considered, after the initial drop. Later we will compare this preliminary evidence with
results coming from the identification proposed in the next section, to check whether their
magnitude and signs hold.

As shown in this section, fiscal episodes normally occur in periods when the
economies face lower growth and positive output gaps. Even though we presented regres-
sions that controlled for both, there might be observed and unobserved factors affecting
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Table 2.1 – Effect of dSBB on GDP, baseline LP-OLS estimates

Dependent: 𝑦𝑡+ℎ − 𝑦𝑡 (dlog x100)
ℎ = 1 ℎ = 2 ℎ = 3 ℎ = 4 ℎ = 5

dSBB (%) -0.31*** -0.22** -0.03 0.08 0.17***
(0.07) (0.09) (0.07) (0.06) (0.06)

Episode, binary -2.571*** -2.852** -0.894 0.207 0.455
(0.763) (1.238) (0.573) (0.795) (0.941)

Episode, continuous -0.572*** -0.656** -0.165 0.149 0.262
(‘1% shock’) (0.131) (0.240) (0.119) (0.160) (0.226)

Observations 408 389 369 349 329

Boom -0.659*** -0.699* -0.136 0.317 0.633**
(0.113) (0.345) (0.129) (0.149) 0.270

Observations 208 200 188 179 172

Slump -0.409** -0.421** -0.011 -0.075 -0.347
(0.178) (0.173) (0.263) (0.130) (0.265)

Observations 200 189 181 170 157

Note: Robust standard errors (clustered by country) in parentheses. *** p≤0.01, ** p≤0.05,
* p≤0.1. Controls: 2 lags of real GDP growth, output gap, country fixed effects. Boom and
slump refer to adjustments occurring when initial output gap is greater or smaller than zero,
respectively.

allocation into treatment that are not being taken into account. For instance, debt-to-
GDP ratios also look higher on average when those episodes occur, as seen in Figure 2.5.
As this inequality of initial conditions between “controlled" and “treated" units could be
driving treatment allocation and hence generating bias to OLS results, in the next section
we introduce an identification method to estimate more appropriately the effects of fiscal
consolidations on GDP growth.

2.3 Estimating average treatment effects for LAC

This paper applies into the macroeconomic context an identification methodology
best known from the microeconometrics literature, which is based on a two-step estimator
called augmented inverse probability weighting (AIPW). Impulse responses are directly
estimated using local projections (Jorda, 2005). In the following lines we present a brief
motivation for the use of such methods. The interested reader is referred to Angrist et al
(2013), Cerulli (2015) and Jorda and Taylor (2016).

Using the criteria presented in the previous section, we have selected “treated”
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units as country-year observations experiencing fiscal consolidations, while the remaining
group is the control one. Even though only high enough changes in structurally adjusted
balances – which are a sign of episodes being fiscal contractions beyond regular cycle-
driven ones – were classified as treated, we are still agnostic about our episodes represent-
ing trully exogenous shocks: there is both an ad-hoc component present in the definitions,
making treatment allocation not random, and a lack of balance between the distributions
of some observables among the two groups (as the discussion on Figure 2.5 displayed).

In case the treatment allocation was random, one could simply take sample aver-
ages of the outcome of interest from both groups and find the average treatment effect
(ATE) from taking the difference of the means. In the absence of randomness, identifi-
cation of causal effect might fail, inducing a potential “allocation bias” in the estimates.
This kind of bias would come from different distributions of underlying factors that af-
fect consolidation occurrence between treated and non-treated units, which reflect fiscal
policy decisions being influenced by a number of (observable and unobservable) factors
reflecting the state of the economy. Hence, when estimating the impact of consolidations
on the outcome, these already existing differences would induce some bias in the average
treatment effects, that would capture other events beyond the single policy intervention18.

The idea of using AIPW comes from the concern that policy interventions might
be systematically determined by observed and unobserved factors that are correlated
with outcomes. This issue could be dealt with by two different strategies: some type of
regression adjustment or some type of matching algorithm, or better by a combination
of both19. The latter works as a synthetic instrument, in which the probability of selec-
tion into treatment is accounted for according to observables, so as to make treatment
allocation quasi-random as would be desirable. Any difference remaining between the two
groups could be attributed to non-systematic factors. The former is a regression control,
but using the episode definition adjusted with weights that are inversely related to the
probability of selection into treatment as measured from the first step. This procedure
nests our agnosticism about having correctly specified both the model for the policy vari-
able (policy propensity score) and a regression-control model for the outcome variable. It
is hence said to be a doubly-robust estimator.

Intuitively one assumes that having controlled for all information available in the
control set, policy allocation is independent of its potential outcomes, i.e., after we control
for the available information, the policy can affect the outcomes only in in a nonsystem-
atic way related to the observable factors. Under this assumption named selection-on-
18 Even a careful narrative approach could be subject to these critics, as shown by Jorda and Taylor

(2016) for OECD data, and taking into account that there is a degree of subjectiveness present in the
transcription of documents into fiscal shocks.

19 Using only one single approach has some natural flaws: we might be uncertain of the correct para-
metric or nonparametric specification, or there might be factors that affect the treatment but not the
outcome – or vice versa.
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observables, it will be possible to rely on consistent estimates of the average treatment
effect (ATE).

To be a bit more formal about notations and model specifications, the matching
strategy re-randomizes policy allocation by means of a propensity score, the probability
of being treated, conditional on a relevant set of predictors. This model for the policy
intervention provides a synthesis of all covariates affecting treatment selection in one
single index variable, enabling the reduction of the multidimensionality to a single scalar
dimension (Rosenbaum and Rubin, 1983). In a parametric context, PS can be estimated
by logit or probit, using the standard formulation as in (2.2).

𝑝𝑡 = 𝑃𝑟(𝐷𝑡 = 1|𝑋𝑡) = 𝐹 (𝑋𝑇𝛽) (2.2)

Where 𝐷𝑡 is a dummy for the policy intervention, 𝑋𝑡 is a set of observables and
𝐹 is the normal CDF Φ in case of probit and the logistic function in case of logit.

The expression for the AIPW estimator is presented in equation (2.3). It is com-
pounded by a conditional mean regression of the outcome variable (𝑚𝑗(𝑋𝑡), estimated
according to equation (2.4) below) and the propensity score estimation (𝑝𝑡) from (2.2):
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} (2.3)

Here 𝑗 = 0, 1, i.e., the control and treated groups, respectively20. Once it is a two-
step procedure, standard-errors can be estimated from an empirical sandwich formula or
bootstrap.

The conditional mean regression, denoted as 𝑚ℎ
𝑗 (𝑋𝑡, 𝜃

ℎ
𝑗 ) in the previous equation,

is estimated according to the following equation:

𝑦𝑖,𝑡+ℎ − 𝑦𝑖,𝑡 = 𝛼ℎ
𝑖 + 𝜃ℎ𝐷𝑖,𝑡+1 + 𝛾ℎ

0 Δ𝑦𝑖,𝑡 + 𝛾ℎ
1 Δ𝑦𝑖,𝑡−1 + 𝜉ℎ𝑦𝑐

𝑖,𝑡 + 𝛽ℎ𝑥𝑖,𝑡 + 𝜈𝑖,𝑡+ℎ (2.4)

Where ℎ is the horizon of interest for the policy response analysis and will take
values equal to 1 to 5. Once again, we control for lagged growth, output gap and can
include other regressors and country fixed-effects.

In most macroeconometric studies that estimate impulse responses, 𝑦𝑖,𝑡 generally
represent a vector of macroeconomic variables to be estimated by VAR, when ℎ = 1
and the RHS has lagged values of the vector’s variables. In such a case, coefficients 𝛾ℎ

0

and 𝛾ℎ
1 would be constant across the time-horizon and impulse responses iterate on those

20 This estimator is more efficient than a regular IPWRA (inverse probability weighting with regression
adjustment) one and can be understood as a basic inverse probability weighting augmented by an
adjustment from the regression estimation weighted by the propensity scores (Jorda and Taylor, 2016).
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parameters to achieve the dynamic paths. When responses are estimated from direct
projections, local to each horizon (Jorda, 2005), one allows for more flexible “model-free"
impulse response estimation, nesting non-linearities, state-dependence and saving degrees
of freedom, as well as limiting dynamic misspecification to be compounded over time21.
Compared to vector-autoregressions, local projections can do without the estimation of
equations for the other variables in the system and are more flexible so as to overcome
some shortcomings of VARs22.

2.4 Results

We begin presenting results from the first-stage models for predicting treatment
probability, which are based on probit specifications as in equation (2.2). Across spec-
ifications, we tested an exhaustive set of controls and kept those ones that were either
significant or related to variables for which theory and literature advocate some degree of
connection to fiscal adjustments.

Table 2.2 displays the variables included in a set of probit specifications with
the respective marginal effects and significance levels, as well as the AUCs.23. Column
(1) is a simple model to predict consolidations based on the variables showed in the
previous section that needed to be balanced across control and treatment groups. Debt
and output gap sound to be in fact good predictors of adjustments. The former was
significant across all specifications with an expected positive signal. Also, in line with the
previous discussion, positive output gaps, i.e., GDP below potential, is also a significant
predictor for most specifications. We have also included lagged treatment but, probably
due to the stop-and-go feature of consolidations in our database, it was not significant to
predict future treatments.

A set of controls more related to emerging markets with a meaningful contribu-
tion of commodity-related revenues, such as roughly half of LAC countries, is next tested
in column (2). Indeed, both the exchange rate regime and the change in country-specific
commodity prices are good predictors for consolidations, besides a dummy for elections.24.
21 Using univariate standard regressions (OLS), one can directly calculate the coefficients and stan-

dard errors using a heteroskedasticity-autocorrelation robust estimator. IRF coefficients are consis-
tent because residuals are a moving average of the forecast errors from time 𝑡 to 𝑡 + ℎ and therefore
uncorrelated with regressors, dated 𝑡 − 1 to 𝑡 − 𝑝.

22 In a nutshell, linear VAR IRFs have limited application, as they provide mirror image responses for
positive and negative shocks whose shape is independent of initial conditions and magnitudes are
only scaled versions of one another. Besides, it is highly improbable that the data generating process
comes from a short-lag VAR. Studies have provided evidence that many macroeconomic time-series
are indeed VARMA processes. See, for instance, Cooley and Dwyer (1998).

23 The AUC provides the area under the ROC (receiver operating characteristics) curve, which com-
putes the rate of true positive and the rate of false positive in for each probability level. Probit
estimations for each definition are available upon request.

24 One interesting finding when estimating the propensity score is the significance of elections for fiscal
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Table 2.2 – Propensity score estimation, marginal effects and AUCs

Dependent variable is a dummy for consolidations in 𝑡 + 1

(1) (2) (3) (4) (5)

debt-to-gdp 0.001** 0.001** 0.001** 0.001*** 0.002*
(0.000) (0.000) (0.001) (0.000) (0.001)

output gap 0.006* 0.004 0.004 0.006* 0.009*
(0.003) (0.003) (0.003) (0.003) (0.005)

Δ % real gdp -0.005 -0.004 -0.004 -0.004 -0.008
(0.004) (0.004) (0.004) (0.004) (0.005)

lagged episode 0.039 0.014 0.012 0.015 -0.034
(0.042) (0.045) (0.047) (0.041) (0.058)

election dummy 0.064** 0.068** 0.069*** 0.100***
(0.026) (0.026) (0.025) (0.033)

world growth -0.015 -0.016 -0.028** -0.038**
(0.010) (0.010) (0.012) (0.017)

floating fx rate -0.108** -0.108** -0.103*** -0.184***
(0.047) (0.047) (0.040) (0.063)

CA-gdp 0.000 0.002 -0.001
(0.002) (0.002) (0.003)

% change cpi 0.000 0.000 0.000
(0.001) (0.001) (0.002)

Δ com-prc (main) 0.187** 0.281**
(0.093) (0.127)

Δ com-prc (spec) 0.115*** 0.107*
(0.043) (0.057)

Observations 401 364 364 399 287

Model AUC 0.680 0.809 0.807 0.813 0.832
s.e. (0.057) (0.043) (0.042) (0.037) (0.035)

Note: Significance levels in probit equations: *** p≤0.01, ** p≤0.05, * p≤0.1. CA-gdp is the
current account balance in terms of GDP, com-pri (main) and com-prc (spec) are commodity-
price indices constructed by the author and explained in the appendix. Other controls tested:
real interest rate, savings-to-gdp, change in investment, FDI, capital account openness. Column
(5) includes country fixed-effects. AUC is the area under the ROC curve, standard errors provide
inference about the null-hypothesis of 𝐴𝑈𝐶 = 0.5 versus the alternative 𝐴𝑈𝐶 > 0.5.

The foreign exchange rate regime alludes to floating rates significantly absorbing the need
for adjustments, decreasing its probability25. Higher world growth decreases consolida-

adjustments. Across all specifications and definitions, the occurrence of elections in the previous year
was a significant predictor of fiscal episodes. This is in line with literature that finds evidence of
political budget cycles for emerging economies (for example Shi and Svensson, 2002). We also tried
including some other political-institutional variables such as indexes for the quality of institutions,
but none of them was significant for any specification.

25 Only a few episodes in our base happen when country-years have floating exchange rates, according
to IMF classification. It is hence not possible to divide the sample into two bins to analyze separately
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tion probability and spikes in commodity prices increase the likelihood of adjustments,
probably due to its increase in direct or indirect revenues or economic growth26.

Column (3) includes additionally the current account balance and the inflation
rate, but none of them were significant. Still, we opted to keep them to have a bal-
anced distribution of both variables between treated and controlled units. Current ac-
count constraints have historically posed important restrictions in the financing of emerg-
ing economies, while inflationary financing of debt also has represented an alternative to
outright fiscal adjustments or defaults.

In column (4) we use a second measure of commodity prices, in which we take
only the price index of the main export-commodity per country. This increases our sample
size significantly and apparently provides an equally good fit for prediction of episodes,
with small coefficient changes, and hence is chosen as our preferred specification. Finally,
column (5) includes country fixed-effects. As there is not necessarily at least one observed
episode for each country, including country fixed-effects in probit results in dropping
countries with no episodes, as this gives a perfect prediction. We hence opt for not using
fixed-effects, to keep an increased sample size, having the pooled sample as the group of
interest, as in column (4). Robustness checks presented in appendix include fixed-effects.

As the AUC measures in the last line of the table insinuate, for all formulations our
propensity scores predict episodes better than a random predictor that assigns an equal
0.5 probability for a country being in treatment or control groups. This gives support for
using the two-step methodology, since the possibility of predicting – up to some point –
the fiscal treatment definitions points to some degree of endogeneity in our variable of
interest, that should be corrected using a neater identification. Hence, after reweighting
the sample for the estimated propensity scores we are sort of re-randomizing treatment
assignment, based on the selection on observables hypothesis27.

2.4.1 Baseline GDP effects and state-dependence

Baseline results for the AIPW estimator use the specification from column (4) in
Table 2.2 as the propensity-score stage. The conditional mean equation follows expres-
sion (2.4). We show results for a baseline model and also alternative specifications using

the effects. Evidence in Ilzetzki et al (2013) favors higher multipliers for countries with fixed-exchange
rates.

26 We constructed a country-specific commodity index, based on IMF methodology, to deal with possible
commodity price-driven consolidations. It is a well-known fact that commodity prices are an important
revenue source for some countries like Bolivia, Venezuela, Mexico and Trinidad and Tobago. The fact
that these indices are significant predictors of consolidations might indicate imperfections in the SBB
measure. Even if this is the case, the propensity score stage works precisely to deal with this problem,
given that observations related to high swings in commodity prices will receive less weight in the
second stage.

27 In appendix we show the distribution of estimated propensity scores in our preferred specification
and the amount of overlapping between treated and control groups.
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the other measure of commodity-prices; including country-fixed effects in the first-stage;
as well as a robustness exercise leaving out of the countries in the sample which have very
volatile structural balances, possibly related to a high dependency on commodity-related
revenues28.

Table 2.3 displays results from AIPW estimation. Baseline regressions consider
the same set of controls used in “naive” OLS estimates. A five-year horizon is considered
for the LP impulse response and the average treatment dose – or average change in SBB
during episodes – is 4.48% in terms of GDP. Results are presented in two ways: first
as average treatment effects, that take into account the response to the average dose
of adjustment, as a binary episode; and second the re-scaled impulse responses by 1%
of consolidation dose in terms of GDP, which will be used across tables to provide a
comparable measure29.

In few words, results imply that following a 1% fiscal consolidation output drops
on impact by around 0.7%, falling a little more in the second year but starting to recover
from the third year on, reaching a positive cumulative growth after five years of around
0.3%. The average treatment effect of consolidations is estimated to be -3.12% on impact
and a positive 1.25% after five years, for the baseline specification.

The qualitative figure holds for the other three specifications presented in the table.
The alternative presented in the second box uses instead the country-specific commodity
price index mentioned previously. The third box uses country fixed-effects also in the
propensity-score stage, what causes the drop of countries without episodes during the
period and reduces substantially the available sample. Nevertheless, the picture displayed
looks very much like the baseline results. At last, excluding very volatile commodity-
dependent countries reduces by 0.1pp. the initial recession but also drags the economy’s
recovery.

Recalling simple OLS estimates from the previous section (Table 2.1), the inclusion
of a first stage control for non-random treatment assignment makes the drop in output
deeper but also suggests a more pronounced recovery after five years. Figure 2.6 compares
the average treatment effects between OLS and AIPW estimates, signaling that some
allocation bias might indeed exist. The absence of a first-stage underestimates both the
initial impact of consolidation – but also the recovery in the medium-run – and indicate
that underlying features that affect treatment allocation and the following re-weighting
of observations should play an important role for the point estimates.
28 In all regressions we constrained the coefficients on other explanatory variables to be the same

between treated and control groups. In the appendix, we display results without including country
fixed-effects and allowing different betas, what does not change substantially the qualitative results.

29 There is a small caveat in this approach. Direct estimation of local projections does not imply
necessarily linear impulse responses, so that simple rescaling might not capture second-order effects,
if present. The average treatment dose is thus per se interesting information that might drive results.
We hence opted to display both.
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Table 2.3 – AIPW baseline estimates

Dependent: 𝑦𝑡+ℎ − 𝑦𝑡 (dlog x100)
h=1 h=2 h=3 h=4 h=5

Baseline ATE -3.12*** -3.65*** -1.10** 0.65** 1.25
(0.84) (1.27) (0.49) (0.26) (0.76)

Baseline 1% -0.70*** -0.81*** -0.25** 0.15** 0.28
(0.19) (0.28) (0.11) (0.06) (0.17)

Obs 390 371 351 331 311
CS-comm-idx -0.75*** -0.92*** -0.27** 0.18** 0.31

(0.19) (0.29) (0.10) (0.07) (0.19)
Obs 361 342 322 302 282

ProbitFE -0.73** -0.79** -0.21 0.16* 0.26
(0.25) (0.33) (0.13) (0.08) (0.22)

Obs 280 267 253 239 225
w/o ComVol -0.62*** -0.49** -0.16* 0.11 0.15

(0.19) (0.17) (0.09) (0.07) (0.14)
Obs 333 316 299 282 265

Boom -0.78*** -0.84** -0.34** 0.26*** 0.74***
(0.15) (0.33) (0.14) (0.06) (0.15)

Slump -0.32** -0.28*** 0.10** -0.12* -0.59***
(0.12) (0.08) (0.04) (0.07) (0.13)

Obs 390 371 351 331 311

Note: Robust standard errors (clustered by country) in parentheses. *** p≤0.01, ** p≤0.05, *
p≤0.1. Controls in mean conditional equations: 2 lags of real GDP growth, output gap, country
fixed-effects. Baseline estimation uses the commodity index based on the main export; CS-
comm-idx uses the country-specific commodity indices; Probit FE includes country fixed-effects
in probit estimations; and w/o ComVol excludes Mexico, Venezuela and Trinidad and Tobago
from the sample.

Finally, the bottom lines in Table 2.3 also estimate, using the baseline specification
with the two-stage method, the possibility of state-dependent output responses, according
to whether the economy starts an adjustment when there is a positive or a negative output
gap. Consolidations that start during a boom seem to be more than twice as contractionary
as when they start during periods of slack but, in the medium run, are again the ones
that coexist with expansionary effects. When the economy departs from a negative output
gap, in turn, initial recessions are softer but prolonged, not fading during the horizon of
impulse estimates. Once again point estimates differ importantly from OLS results in
Table 2.1, corroborating the importance of a more careful estimation procedure.
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Figure 2.6 – ATEs, Comparison to OLS results

Note: OLS refers to simple OLS estimates with country-fixed effects, as in section 2. AIPW are
the two-stage estimations, also using fixed-effects in the conditional mean equation. The shaded
regions are confidence intervals of 90%.

2.4.2 Comparison to OECD

When we put these results into perspective and relate them to OECD outcomes
found by Jorda and Taylor (2016), the figure for LAC economies is suggestive of a differ-
ent pattern both in qualitative and quantitative terms: fiscal adjustments appear more
recessive on impact, with output dropping on average 0.70% for each 1% of consolidation,
while their results for OECD point at a 0.25 drop30. Figure 2.7 plots IRFs for LAC and
OECD (numbers taken from Jorda and Taylor), both in terms of 1% consolidation. For
our results, we also plot the 95% confidence bands.

From the second period on the path turns out to be very distinct: after three years
output in Latin America is still below its initial value but already recovering, reaching
positive values after five years, while advanced economies face a deepening of recessive
effects that does not fade away even after five years. A comparison of the IRFs’ pattern
insinuates that accumulated multipliers are also very different for OECD and LAC, what
is confirmed in Table 2.4, that shows multiplier effects for impact and five-year cumulative
changes in GDP, also divided between booms and slumps.

For OECD, adjustments taking place during slumps are way more contractionary
30 One feature of episodes that cannot go unnoticed is the difference in average size: their episodes

have an average change in SBB of 0.97%, less than one-fourth of our average episode. Besides, OECD
episodes are on average longer than three-years, while in LAC they rarely last for more than one year,
what reinforces the volatile character of fiscal policy in our base.
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Figure 2.7 – Comparison to OECD

Note: OECD estimates are from Jorda and Taylor (2016). The shaded regions are confidence
intervals of 95%.

Table 2.4 – Impact and cumulative multipliers, according to five-year cumulative effects
(scaled by 1% of consolidation “dose")

All Booms Slumps
Impact Five years Impact Five years Impact Five years

oecd* -0.18% -3.32% -0.34% -1.86% -0.20% -3.65%

lac [-0.70; -0.54%] [-1.74; -0.23%] [-0.81; -0.78%] [-1.61; -1.32%] [-0.32; -0.24%] [-1.40; 0.01%]

Note: * from Jorda and Taylor (2016). Values in square brackets refer to estimates including
and excluding country fixed-effects in the conditional mean equation.

than when they happen during booms: on average GDP drops twice as much after five
years for slumps. Again it is interesting to observe that consolidations in LAC present a
very distinct, maybe opposite path: for booms output drops three times more on impact
than for slumps. After five years, adjustments that happen during slumps in Latin Amer-
ican countries, which also drive the average recessions in OECD, can have up to a zero
accumulated effect, depending on the specification. For each 1% of adjustment, what is
observed during booms is quite different, with cumulative growth still very negative in
the medium-run for all specifications, reaching values close to estimates for OECD.31.

This comparison suggests that supplementary empirical exercises need to be con-
ducted to better understand the underlying differences between output responses following
consolidations in OECD and LAC economies. The pro-cyclical nature of the fiscal cycle
and the stop-and-go feature of consolidations in the latter group create the impression
31 As shown in Section 2, there is a strong pro-cyclical component in fiscal policy, with most consoli-

dations happening during slumps, what drives the average effect.
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of having important effects in shaping the GDP path. We next investigate some other
aspects of consolidations and how they influence GDP reaction.

2.5 Composition of adjustments and response of GDP compo-
nents

Besides the natural and foremost interest in the effects of fiscal adjustments on
output growth, empirical analyses of consolidations for developed economies have also
identified significant differences in the response of the economy to the composition of
budget contractions. We hence turn to investigate in this section whether the type of
adjustment in terms of relative changes in expenditures and revenues matters for GDP
response. Moreover, we explore the disaggregated impact of consolidations into consump-
tion, investment and net exports and, related to those demand components, how some
theoretical channels indicating expansionary or contractionary effects could be assessed
in our framework.

2.5.1 Revenue vs. expenditure-based consolidations

Expansionary or contractionary effects of consolidations have been identified by
previous empirical exercises as being largely dependent on the relative composition of
the adjustments between revenue expansions and/or expenditure cuts. Revenue-based
fiscal contractions tend to be connected with a deeper and more protracted downturn,
while expenditure-based consolidations might sometimes be even expansionary. Theoret-
ical mechanisms that indicate the relevance of compositional aspects for output response
reflect the idea that by avoiding increases in distortionary taxation in favor of spending
cuts, governments could potentially reduce the contractionary effects of consolidations.

To shed some light on this issue, we employ a multilevel treatment definition de-
parting from the same set of episodes identified previously. We assign a value of one to
revenue-based episodes and a value of two to expenditure-based ones, with no-consolidation
periods remaining with value zero. The former treatment level comprises those consolida-
tions in which adjusted revenues increase more than the fall (if it happens) of expenditures.
If instead expenditures fall by more than revenues increase, we name the episode as an
expenditure-based one.

As in the previous section, we apply a two-stage empirical strategy, using the same
variables for the propensity score model that was estimated previously in the first stage.
The difference is that now we change the dichotomic treatment variable to a three level
one, and apply a multinomial logit to identify the effect of two treatment levels on the
outcome. Results for the five-year timespan follow in Table 2.5, as well as a cumulative
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multiplier, such as the one calculated in Table 2.4, and the number of episodes of each
type.

Table 2.5 – Composition of adjustments and GDP response, per 1% of consolidation

Dependent: 𝑦𝑡+ℎ − 𝑦𝑡 (dlog x100)
ℎ = 1 ℎ = 2 ℎ = 3 ℎ = 4 ℎ = 5 accumulated # episodes

revenue -0.76*** -1.19* -0.21 0.40 0.90*** -1.64 19(0.26) (0.63) (0.31) (0.25) (0.16)
expenditure 0.00 -0.44 0.15 0.26 0.15 0.30 13(0.14) (0.27) (0.12) (0.18) (0.14)

Obs 390 371 351 331 311 311 Total: 32

Note: Robust standard errors (clustered by country) in parentheses. *** p≤0.01, ** p≤0.05, *
p≤0.1.

It is immediate to see that revenue-based consolidations provoke deeper output
contractions in the first two periods, when compared to the baseline average impact of
the whole set of episodes. On the other hand, when consolidations are more driven by
expenditure cuts, they tend to have a non-significant effect on growth on impact. From
the fourth year on, both types of episodes present a positive effect on output, significant
for revenue-based ones, that reaches almost a 1% expansion. The accumulated effect is
clearly divergent for the two kinds of budget composition during fiscal contractions. While
revenue-based episodes generate a loss of output of around 0.33% per year along the five
years, expenditure-based ones induce small increases of 0.06% per year during the horizon
of the impulse response.

Another interesting fact is that revenue-based episodes represent the majority and
are associated with a higher average increase in SBBs (5.32 vs. 3.26%), indicating that
fiscal effort related to spending cuts might be more difficult to implement, even though
those type of contractions tend to be at least less recessive.

As mentioned in the introduction, this qualitative response of output to disen-
tangled fiscal shocks indicating a less contractionary (or even expansionary) effect for
expenditure-based adjustments is not a new finding, as it has already been identified
by studies with OECD data. This suggestive evidence of different impacts on GDP de-
pending on the composition of consolidations is quite robust for this sample of advanced
economies, having survived to different methodologies and time-intervals. As we showed
in this subsection, it also seems to play an important role for LAC.

More specifically, the evidence found communicates well with the results from
Ilzetzi et al (2013), who find fiscal multipliers to government consumption to be negative
and not different from zero for developing economies, which is precisely what we find
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(recall that our fiscal impulse is in the opposite direction). Moreover, they claim that
the execution of fiscal policy in developing countries is very diverse from industrialized
economies, with the former having fiscal impulses that die out much faster (what we called
here the “stop-and-go” feature).

2.5.2 Demand components and non-linearities: towards investigating some
theoretical channels

These last exercises focus on the disaggregated impact of consolidations on three
demand components: private consumption, fixed-capital formation and net exports. First
we conduct the same analysis we did for GDP, then also asking whether and how compo-
sition matters. We use as dependent variable the change in log real consumption (invest-
ment, net exports). Estimation procedure is in line with the previous section, with the
difference that we include controls in the regression adjustment, respectively, for lagged
changes in the variables, as in the equations below for private consumption and invest-
ment:

𝑐𝑖,𝑡+ℎ − 𝑐𝑖,𝑡 = 𝛼ℎ
𝑖 + 𝜃ℎ𝐷𝑖,𝑡+1 + 𝛽ℎ

0 Δ𝑐𝑖,𝑡 + 𝛾ℎ
0 Δ𝑦𝑖,𝑡 + 𝛾ℎ

1 Δ𝑦𝑖,𝑡−1 + 𝜈𝑖,𝑡+ℎ (2.5)

𝑓𝑏𝑘𝑖,𝑡+ℎ − 𝑓𝑏𝑘𝑖,𝑡 = 𝛼ℎ
𝑖 + 𝜃ℎ𝐷𝑖,𝑡+1 + 𝛽ℎ

0 Δ𝑓𝑏𝑘𝑖,𝑡 + 𝛾ℎ
0 Δ𝑦𝑖,𝑡 + 𝛾ℎ

1 Δ𝑦𝑖,𝑡−1 + 𝜈𝑖,𝑡+ℎ (2.6)

The first row in Table 2.6 shows responses of consumption and investment in the
three years following the adjustment and displays the accumulated effect on GDP after
five years. We do not display the whole path to spare some space. Consumption response
does not present a significant plunge on impact, while investment falls by almost 2%
following a 1% fiscal contraction. Along the horizon, consumption presents an accumulate
increase of almost 6%, mainly due to a significant increase in years four and five (not in
the table). In contrast, investment drops in accumulated values by 2.5%32.

When looking at the composition of adjustments, we also observe that initial down-
turns, if present, occur during revenue-based episodes. Consumption drops significantly
for two years by more than 1% if taxes are the main component of adjustments, whereas
expenditure cuts show a sizeable crowding-in effect for consumption of almost one percent-
age point. The significant drop in investment is also concentrated during revenue-based
episodes. For consolidations based on spending cuts, the initial decrease has almost the
same size as revenue-based episodes, but this demand component recovers fast, already
expanding in the third year. Cumulative effects make clear the opposite response of invest-
ment depending on the type of episode considered: disruptive effects of revenue increases
32 Alternative specifications including nominal foreign exchange rate and real interest rates as controls

were also conducted, as well as including two lags of past change in consumption/investment, with
results remaining qualitatively unchanged, though coefficients could change a bit inside the confidence
intervals. Tables are available upon request.
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Table 2.6 – Treatment-effects on (real) consumption and investment, per 1% of consoli-
dation

𝑐𝑡+ℎ − 𝑐𝑡 (dlog x100) 𝑓𝑏𝑘𝑡+ℎ − 𝑓𝑏𝑘𝑡 (dlog x100)
ℎ = 1 ℎ = 2 ℎ = 3 acc. 5 yrs ℎ = 1 ℎ = 2 ℎ = 3 acc. 5 yrs

Episode -0.06 0.06 0.98 5.92 -1.84*** -1.97 0.56 -2.57(0.36) (0.68) (0.49) (0.51) (1.24) (0.81)
Revenue -0.66*** -1.18*** 0.06 1.01 -2.34*** -4.09*** -0.83 -6.74(0.25) (0.45) (0.32) (0.52) (1.39) (0.82)
Expenditure 0.90** -0.14 0.27 0.69 -2.15*** 0.61 3.83*** 11.50(0.45) (0.41) (0.37) (0.79) (0.55) (0.66)
Obs 372 353 334 296 351 333 315 279

Note: Robust standard errors (clustered by country) in parentheses. *** p≤0.01, ** p≤0.05, *
p≤0.1. Controls in conditional mean equation: lagged dependent, two lags of gdp growth, output
gap.

make investment drop by more than 1.2% every year, during the five years considered,
whereas expenditure cuts stimulate investment significantly, on average almost 2.3% per
year, as the last column implies.

Reaction of net exports (goods and services) to consolidations is presented in
Table 2.7. The estimated equation is also consistent with the other two components,
with the small difference that we control for two lags of net exports, which showed to be
significant.

𝑛𝑥𝑖,𝑡+ℎ −𝑛𝑥𝑖,𝑡 = 𝛼ℎ
𝑖 +𝜃ℎ𝐷𝑖,𝑡+1 +𝛽ℎ

0 Δ𝑛𝑥𝑖,𝑡 +𝛽ℎ
1 Δ𝑛𝑥𝑖,𝑡−1 +𝛾ℎ

0 Δ𝑦𝑖,𝑡 +𝛾ℎ
1 Δ𝑦𝑖,𝑡−1 +𝜈𝑖,𝑡+ℎ (2.7)

A positive improvement of about 1.7% in net exports is found for consolidations
on impact, which is mainly driven by a contraction in demand for imports following the
adjustment. This effect is short-lived, with current account stimulation disappearing al-
ready in the second period. The adjustment in the trade balance is more pronounced
for revenue-based consolidations, which have shown to be the ones that generate more
important recessions and hence shortenings in internal demand. Expenditure-based con-
tractions, on the contrary, present negative – but statistically not different from zero –
variations in net exports on impact, that turn positive after three years, alluding to an
improvement in exports as the recession fades.

The second – and last – exercise tries to investigate the presence of nonlinearities
in the response of consumption and investment to fiscal consolidations, according to the
initial level of debt and taxes. We divide our sample into two bins, imposing a threshold
for the 75th upper percentile, to check whether higher levels of debt and taxation play in
favor of more expansionary responses of GDP components. The idea behind is that high
levels of debt and taxation increase the probability of reaching the acceptable debt limit
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Table 2.7 – Treatment-effects on (real) net exports, per 1% of consolidation

𝑛𝑥𝑡+ℎ − 𝑛𝑥𝑡 (dlog x100)
ℎ = 1 ℎ = 2 ℎ = 3 acc. 5 yrs

Episode 1.67** -0.08 -1.59 2.33(0.74) (1.03) (1.25)
Revenue 3.02*** -1.00 -3.46*** -1.03(0.43) (1.02) (0.98)
Expenditure -1.96 0.31 2.86*** 1.32(1.40) (0.92) (0.74)
Obs 371 351 331 291

Note: Robust standard errors (clustered by country) in parentheses. *** p≤0.01, ** p≤0.05, *
p≤0.1. Controls in conditional mean equation: lagged dependent, two lags of gdp growth, output
gap.

or the Laffer-curve peak in a close future period. Hence, if the government engenders
a consolidation today it potentially avoids the need for an even higher consolidation
tomorrow, what increases the present value of expected permanent income and might
induce agents to increase demand today.

Table 2.8 – Responses by initial debt and taxes, per 1 % consolidation

𝑐𝑡+ℎ − 𝑐𝑡 (dlog x100) 𝑓𝑏𝑘𝑡+ℎ − 𝑓𝑏𝑘𝑡 (dlog x100) # ep
ℎ = 1 ℎ = 2 ℎ = 3 ℎ = 1 ℎ = 2 ℎ = 3

Debt < 75th pct -0.19 -0.81 0.16 -2.00*** -1.86* -1.63 16(0.33) (0.60) (0.41) (0.59) (1.09) (2.02)
Obs 290 273 256 274 257 240
Debt ≥ 75th pct 0.09 1.03 0.75 -0.64 -1.31* 0.22 13(0.43) (0.85) (0.70) (0.60) (0.69) (0.82)
Obs 82 80 78 77 76 75
Tax < 75th pct 0.48 1.03 2.98*** -3.25*** -5.78*** -1.24 15(0.47) (0.99) (0.59) (0.85) (1.85) (0.97)
Obs 276 265 251 273 261 247
Tax ≥ 75th pct -1.02** -1.63*** -0.69** 0.07 0.78 5.41** 17(0.48) (0.33) (0.33) (0.74) (1.20) (2.38)
Obs 96 88 83 78 72 68

Note: 75th pct debt-to-gdp: 61.58%. Av.: 45.97%. 75th pct taxes-to-gdp (revenues adjusted):
24.09%. Av.: 20.39%. Robust standard errors (clustered by country) in parentheses. *** p≤0.01,
** p≤0.05, * p≤0.1.

Interestingly, Table 2.8 shows some weak support to an expansionary effect of
consolidations when debt is at “sufficiently" high values, especially for consumption. Even
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though point estimates are not significant, the signal of the responses for consumption is
different for the two bins, being positive when debt is high. For investment, there is no
difference in the direction of responses, but point estimates in the case of higher debt are
much lower.

The analysis of initial tax levels presents significant evidence of expansionary ef-
fects for investment at already very high taxation when consolidation starts, very distinct
from the lower tax level bin. Nevertheless, the response of consumption does not support
possible mechanisms of expansionary consolidations, as it points out to the opposite di-
rection that was expected. There is actually signal that episodes during higher tax levels
lead to bigger drops in consumption, maybe hinting at tax levels in LAC that are not
sufficiently close to the peak of Laffer curves.

Another factor that might inhibit the presence of expansionary consumption effects
is the sizeable fraction of “hand-to-mouth" individuals in LAC and overall a limited access
to financial markets. On the other hand, there is a potentially important role for jumps
in sovereign debt risk premia following announcements of adjustments, which could spill
over to interest rate-sensitive demand components. A comprehensive investigation of those
channels is outside the scope of this paper.

2.6 Final Remarks

We have employed a “treatment-effects" methodology to estimate the impact on
output – and some of its components – of fiscal adjustments in Latin America and the
Caribbean, using data on structural balances.

Effects on output appear contractionary on impact but recovery is relatively fast
and accumulated effect after five years tends to be positive. Results are in contrast to the
latest evidence on OECD, which suggests a smoother but prolonged recession following
fiscal adjustments. Besides, state-dependence seems to play an important role, with dif-
ferent reactions of GDP between booms and slumps. This pattern might be related to the
“stop-and-go" profile of fiscal consolidations in LAC, that barely last for more than two
years, while OECD economies normally have fiscal plans of more than two or three years.
Also, consolidations based on tax increases tend to be associated with deeper initial drops
in output, while cuts in expenditures might sometimes generate slight expansions.

The drop in output appears to be more related to investment than to consumption,
although the latter tends to be significantly affected when consolidations are revenue-
based. Also, if debt levels are very high when adjustment takes place, consumption re-
sponds in an expansionary way, in contrast to very high initial taxes, that contribute
to decreasing consumption further. Investment response to revenue-based consolidation
corroborates theories of expansionary-consolidations, both for debt and taxes.
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Extra investigation is needed to properly identify the underlying mechanisms and
connect results with the theoretical literature. Especially for the LAC case, there could be
an important role for the interaction of demand components and the presence of financial
and saving constraints, as well as expectational channels related to sovereign premia and
interest rate sensitive components of demand. Also, more research is needed to address
the role of accompanying policies and the effectiveness in terms of debt stabilization, and
how those issues are influenced by political factors.
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Appendix

2.A Four definitions of fiscal episodes

The baseline results were presented according to a definition of fiscal adjustment
that is, itself, based on the episodes that overlap between four sub-definitions. We here
present details on their construction.

Denoting 𝐴𝐴𝑖,𝑡 the occurence of a fiscal consolidation in country 𝑖 at period 𝑡 and
𝑑𝑆𝐵𝐵𝑖,𝑡 the change in the structural primary balance in terms of GDP, our first and
second definitions are as follows:

𝐴𝐴𝑖,𝑡 =

⎧⎪⎪⎪⎨⎪⎪⎪⎩
1 if 𝑑𝑆𝐵𝐵𝑖,𝑡 ≥ 𝑋

1 if 𝑑𝑆𝐵𝐵𝑖,𝑡 ≥ 𝑌 & 𝑑𝑆𝐵𝐵𝑡−1 ≥ 𝑌

0 otherwise

This means that a fiscal adjustment is considered to be happening in a specific
year if, either: (i) the change in the structural primary balance to GDP ratio is greater
or equal to X percentage points (a positive change implies a fiscal contraction, since
revenues minus expenditures increase) or (ii) there is a two-year consecutive improvement
in structural balance of at least Y points per year. We consider two possibilities for X and
Y: (𝑋1, 𝑌1) = (2, 1.5) and (𝑋2, 𝑌2) = (1.5, 1.25), both expressed as percentage points in
terms of GDP. The former resembles Alesina and Ardagna (1998) while the latter is less
stringent and was chosen in order to increase the number of observations. We henceforth
refer to them as AA1 and AA2.

Alternatively, the third and fourth definitions consider a fiscal episode in terms
of the change in SBB relative to the standard deviation of changes along the sample.
We consider both changes in structural balances relative to the whole sample standard
deviation and the within-country standard deviation. We call those episodes, respectively,
SD1 and SD2.

𝑆𝐷𝑖,𝑡 =

⎧⎪⎪⎪⎨⎪⎪⎪⎩
1 if 𝑑𝑆𝐵𝐵𝑡 ≥ 𝜎

1 if ∑︀1
𝑘=0 𝑑𝑆𝐵𝐵𝑖,𝑡−𝑘 ≥ 2𝜎

0 otherwise

Table 2.9 below presents a summary of fiscal episodes identified by each definition.
One important feature of the episodes is a stop-and-go characteristic, given that very few
episodes last for more than 2 consecutive years.

Episodes defined as above have a high amount of overlapping between themselves.
Comparing the first and second definitions (AA1 and AA2), the latter allows for more
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episodes since it lowers the threshold and trivially also includes all definitions from the first
one. Insofar as the third definition (SD1) considers the whole sample standard deviation,
which is higher than country-specific deviation for 13 countries of the sample, a comparison
between third and fourth sets of episodes is not so direct. Countries with higher-than-
sample-average dSBB standard-deviation will tend to lose episodes when country-specific
variations are considered, while countries with lower-than-average might increase their
number of episodes. As seen from the table, the fourth definition has 8 episodes more,
but not necessarily overlaps all episodes from the third definition. The third definition is
also the only one for which all countries have at least one fiscal episode. Episodes as a
proportion of total observations vary between 10 and 16%.

Table 2.9 – # of fiscal episodes and observations, by definition

𝐴𝐴1 𝐴𝐴2 𝑆𝐷1 𝑆𝐷2
dSBB (%) mean 3.67 3.09 4.03 3.24

sd 2.28 2.12 2.36 2.47
debt (% gdp) mean 60.69 55.34 64.88 53.87

sd 33.56 31.14 34.94 33.93
acc debt/GDP (%) mean 10.54 9.90 9.06 20.18

sd 62.24 54.48 63.81 60.91
Observations of episodes 51 72 42 54

Total observations 428

Note: The descriptive variables refer to the year before consolidations take place. In the case of
accumulated debt change, it refers to three years prior to consolidation.

Table 2.9 also shows average change in SBB per definition, as well as initial debt-
to-GDP levels and accumulated change in debt up to three years prior to consolidation.
One can observe that change in SBB is monotonically decreasing with the size of the
consolidation treatment group. Also the more stringent the definition, the higher the
initial debt level. On the other hand, accumulated debt prior to adjustment is much
higher for the last definition. Table 2.10 details, for each country, the identified episodes
by definition.

2.B Quality of SBBs data: a small narrative-based assessment

A comprehensive narrative approach along the lines of the IMF one for OECD
countries is an interesting tool to provide a benchmark analysis of fiscal consolidations,
based on the announced fiscal measures from the budget readings.

In this section I give a flavor of such a narrative description of adjustments, ana-
lyzing the episodes identified for Trinidad and Tobago, Mexico and Venezuela in 2009. It
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Table 2.10 – Fiscal consolidation episodes according to definition

Country SD1 SD2 AA1 AA2
ARG 2002 1997, 2000, 2002 2002 1997, 2000, 2002
BRB 2012, 2014 2014 2004, 2012, 2014 2001, 2004, 2012, 2014
BOL 2005, 2006, 2009, 2005, 2006, 2009, 2012 2005, 2006, 2009, 1991, 1999, 2004, 2005,

2010, 2012 2010, 2012 2006, 2009, 2010, 2012
BRA 1999 1999, 2003 1999 1999, 2003
CHL 2010 2010, 2011 2010 2010, 2011
COL 2006, 2011
CRI 2005

DOM 1991, 2013 1991, 2003, 2013 1991, 2003, 2013 1991, 2003, 2013
ECU 1993, 1999 1993, 1999 1993, 1999, 2009, 2010 1993, 1999, 2009, 2010
SLV 1993, 1994, 1997, 2002 1993 1993, 2004

2003, 2004
GTM 2000, 2004 2004
GUY 1993, 2002, 2007 1993, 2002, 2007 1993, 2002, 2007, 2010 1993, 2002, 2007, 2010
HND 1991, 1994, 1995, 2014 1991, 1994, 1995, 2014 1991, 1994, 1995, 2014 1991, 1994, 1995, 2004,

2010, 2014
MEX 2009 2009 1995, 2009 1995, 2001, 2009
PAN 1991, 1995, 1996, 1997, 1991, 1997, 2009 1991, 1995, 1996, 1997, 1991, 1995, 1996, 1997,

2002, 2009 2002, 2009, 2014 2002, 2005, 2009, 2014
PRY 2001 2000, 2001, 2003, 2004 2001 2001, 2003, 2004
PER 1991, 2006, 2011 1991 1991, 2006, 2011
URY 2000, 2001, 2002, 2003 2001, 2002, 2003 2000, 2001, 2002, 2003 2000, 2001, 2002, 2003
VEN 1993, 1996, 1997, 2002, 2002, 2009, 2013 1993, 1996, 1997, 2002, 1993, 1996, 1997, 1999,

2007, 2009, 2013 2007, 2009, 2013 2002, 2007, 2009, 2013
TTO 2001, 2009 2001, 2009 2001, 2009 2001, 2006, 2009, 2012
Total 42 54 51 72

is a well-known fact that oil-exporting countries were majorly hit by the Great Recession,
damaging the revenues both from decreases in volume and prices of exports. Hence it is
highly counter-intuitive to find episodes of consolidations for those countries during this
period.

Taking a deeper look at reports (see, e.g., Economic Commission for Latin America
and the Caribbean, 2010) and data provides an interesting figure that helps understand
the adjustment provided by structural balances. The observation that some consolidations
occur during commodity-price drops is actually natural from the definition of the SBBs.
If such drops are large enough in comparison to “long-run” prices, even though primary
balances might worsen substantially, structural balances should indeed be improved if the
country is conducting austerity measures in other revenue or spending items. In what
follows, we briefly describe what happened in each of those countries in 2009.

∙ Mexico

Public revenues in Mexico declined importantly as the economy slowed. Oil revenues
decreased due to lower prices and volumes of exports and some non-oil tax revenues
also lowered to due depressed demand. This decline was not totally offset, although
there were important rises in non-oil revenues and tax revenues, mainly from trans-
fers of profits from the Central Bank and the oil revenue stabilization fund. Also,
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the government cut projected nominal expenditures aiming at maintaining the fiscal
deficit stable.

The resulting (unadjusted) primary result was negative, pointing to a slight reduc-
tion in the deficit in 2009 from 2008. Tax revenues increased yet in unadjusted terms.
On top of that, after adjustment of taxes for cycle-elasticities, tax-based revenues
improved importantly. Hence, it seems plausible – after adjusting oil-revenues for
their respective elasticity (very low prices compared to the “long-run” measure) –
to observe improvements in structural primary balances, sufficient to classify this
period as a consolidation.

∙ Venezuela

In Venezuela, the fiscal situation deteriorated due to a drop in government revenues
(a decrease in the volume of oil exported and a decline in prices of petroleum).
But as in Mexico, some effort for increasing tax revenues was conducted, mainly by
raising VAT tax rates from 9 to 12

Current expenditures were increased, like public sector wages and transfers, but
capital expenditures were contained. This item receives an elasticity of zero in the
IDB method and hence contributes to worsening the fiscal balance, even though
some cyclical-adjustment could indicate a better figure.

In net terms, the VAT tax increases, boosted by the adjustment for cycle-elasticities,
plus the long-run adjustment for oil-revenues (as in Mexico), generate a significant
improvement in the structural budget for 2009, especially when compared to the
high deficit from 2008. It sounds thus also plausible to consider the fiscal stance as
contractionary.

∙ Trinidad and Tobago

Trinidad and Tobago was probably the most-affected by decreases in revenues from
oil among the three countries. The decrease in international oil and gas prices ex-
ceeded forecasts used in the adjusted budget estimates from the government.

In this case, however, the country has not adopted consolidation policies and hence
the large positive change in (structural) balances was majorly driven by the com-
modity cycle and the adjustment for price-elasticities, what suggests some degree of
imperfection in the measure of structural budget balances.

This small narrative example implies two things: (i) first, in 2008 negative struc-
tural balances indicate counter-cyclical policies in most economies. In 2009 the budget
figure has improved, both because the previous value was very low and because some
consolidation effort has been conducted by Mexico and Venezuela, on top of the long-run
adjustment for commodity prices that improves the budget when moving from observed
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to structural primary balances. (ii) there might be some flaws in the measurement of
the fiscal stance by means of the structural balances, given that Trinidad and Tobago
did not implement significant contractionary measures from 2008 to 2009 and yet has a
big positive change in the structural balance. This possible weakness is addressed using
the two-stage methodology. Likewise, in one of the specifications we exclude those oil-
dependent economies from the sample, to double-check if this changes meaningfully the
effects from baseline estimates.

2.C Commodity price indexes

In the propensity score estimation, we have included two alternative measures
of commodity prices, one based on country-specific indices and the other – used as the
baseline – based on the main export commodity of the country.

The first measure is a country-specific index based on five major aggregation of
commodities: food, beverages, metals, oil and agriculture. The construction of the index
is a simplification of the IMF methodology and uses data on specific commodity prices
indices. For aggregation of commodity exports into one of these categories, we use UN
Comtrade data. For each country 𝑖 and period 𝑡, commodity price indices are constructed
according to the following expression:

Δ𝑙𝑛(𝐶𝑜𝑚𝑚𝑃𝑟𝑖𝑐𝑒)𝑖,𝑡 =
𝐽∑︁

𝑗=1
Δ𝑃𝑗,𝑡 [(𝑥𝑖,𝑗,𝑡−1 −𝑚𝑖,𝑗,𝑡−1) /𝐺𝐷𝑃𝑖,𝑡−1]

Where 𝑃 is the price index of each commodity category 𝑗, 𝑥 are exports and 𝑚

are imports.

The second measure is more simple and aims at increasing the number of observa-
tions per country, due to data limitations on the sample of imports and exports. It hence
considered the country-specific commodity price index as the price index for the main
commodity category in the net exports of each country.

It is apparent from Figure 2.8 that this approximation works very well for the main
commodity exporters of our sample. The plots display the two measures of commodity
indices described. For the case of oil and metal exporters, the country-specific indices
closely follow the broader “main-commodity” index.
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Figure 2.8 – Commodity price indices
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2.D Distribution of propensity scores, overlapping assumption

Figure 2.9 – Distributions of propensity scores for control and treated groups

2.E Robustness exercises

Table 2.11 displays results for the four definitions, comparing to the baseline. One
can observe a similar pattern of impulse responses across all of them.

Table 2.12 displays results allowing different slopes for regressors and not including
country-FE in the conditional mean equations. In this case, the absence of country fixed-
effects shifts slightly up the estimates, implying lower recessions at the beginning and
faster output recovery.
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Table 2.11 – AIPW per 1% consolidation, different betas, no country FE

Dependent: 𝑦𝑡+ℎ − 𝑦𝑡 (dlog x100)
h=1 h=2 h=3 h=4 h=5

Baseline ATE -3.12*** -3.65*** -1.10** 0.65** 1.25
(0.84) (1.27) (0.49) (0.26) (0.76)

AA1 -2.51*** -2.01*** 0.30 1.44*** 2.22***
(0.77) (0.69) (0.51) (0.42) (0.70)

AA2 -1.59*** -1.12** 0.38 0.65 1.27**
(0.43) (0.53) (0.39) (0.49) (0.50)

SD1 -2.54*** -2.62*** -0.90** 0.37 0.81
(0.76) (0.84) (0.39) (0.27) (0.64)

SD2 -1.50*** -1.44 0.06 0.65 1.12
(0.50) (0.99) (0.49) (0.42) (0.75)

Obs 390 371 351 331 311

Note: Robust standard errors (clustered by country) in parentheses. *** p≤0.01, ** p≤0.05, *
p≤0.1. Controls in mean conditional equations: 2 lags of real GDP growth, output gap, country
fixed-effects. All specifications use the baseline probit in the first stage.

Table 2.12 – AIPW per 1% consolidation, different betas, no country FE

Dependent: 𝑦𝑡+ℎ − 𝑦𝑡 (dlog x100)
h=1 h=2 h=3 h=4 h=5

Baseline -0.51** -0.58 0.07 0.54*** 0.79***
(0.21) (0.39) (0.18) (0.13) (0.20)

Obs 390 371 351 331 311
CS-comm-idx -0.58** -0.73 0.02 0.51*** 0.81***

(0.24) (0.45) (0.21) (0.13) (0.19)
Obs 361 342 322 302 282

ProbitFE -0.55** -0.50 0.17 0.63*** 0.86***
(0.24) (0.33) (0.15) (0.15) (0.27)

Obs 280 267 253 239 225
w/o ComVol -0.55** -0.61 0.12 0.66*** 1.00***

(0.20) (0.54) (0.26) (0.18) (0.23)
Obs 333 316 299 282 265

Note: Robust standard errors (clustered by country) in parentheses. *** p≤0.01, ** p≤0.05, *
p≤0.1. Controls in mean conditional equations: 2 lags of real GDP growth, output gap (allowing
different slopes for each). Baseline estimation uses the commodity index based on the main
export; CS-comm-idx uses the country-specific commodity indices; Probit FE includes country
fixed-effects in probit estimations; and w/o ComVol excludes Mexico, Venezuela and Trinidad
and Tobago from the sample.
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2.F Data description

Table 2.13 – Data description

series description source
growth dlogGDP, constant 2005 US$

IMF World Economic Outlook

totinv total investment to gdp
saving gross national savings to gdp
inflation end of period CP, percent change
volexp exports of goods to gdp
curacc current account balance to gdp
wgrowth world gdp growth
outgap output gap
commpr global price index of all commodities FRED
SBB cyclically adjusted primary balance

IDBrevadj revenues to gdp, cyclically adjusted
expadj expenditures to gdp, cyclically adjusted
kaopen financial openess index Chinn and Ito (2006)
debt central (or general) government debt to gdp IDB, IMF, Reinhart and Rogoff
elec dummy for election year DPI World Bank and other
realint Real interest rate

WDI World Bankfdi foreign direct investment, inflows (% gdp)
fbk Fixed capital formation, constant 2005 US$
c Household consumption, constant 2005 US$
floating Foreign exchange rate regime (1=floating, 0=fixed) Reinhart and Rogoff
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3 Political Cycles of External Debt*

3.1 Introduction

The idea that economic cycles can be generated when policy variables are manipu-
lated by office-motivated politicians during election years has long been attracting central
attention from both empirical and theoretical literature on political economy. More es-
pecifically, one line of investigation refers to systematic fiscal expansions before elections,
with eventual return to normal policy after the polls, what is usually called political bud-
get cycles. Empirical assessment of budget cycles using primary or nominal budget data
has been a fruitful line of research, with results pointing out to mixed evidence depending
on the specific characteristics of countries and periods studied. Theory has also developed
to explain why the political game creates incentives for this behavior by incumbents and
how this generates cycles in equilibrium.

The present paper aims at contributing to this literature by adding another dimen-
sion that might be subject to budget cycles and that so far has not been contemplated by
research on the field, namely external debt. Our contribution is twofold: we first propose
a simple career concerns model along the lines of Persson and Tabellini (2000, 2003) in
which the policy variable is external debt. We study equilibrium behavior of an incum-
bent that seeks to maximize utility of the representative agent but also political rents. In
this setting, elections take place every other period and voters may reelect or replace the
incumbent based on expected outcomes. The implications of the model are then tested
for a panel of democracies with different levels of development and political systems, with
results that corroborate previous evidence of budget cycles.

One obvious reason for analysing the presence of budget cycles for external debt is
that dynamics of domestic and foreign debt accumulation need not be the same, as shown
in Figure 3.2 in appendix for a set of emerging economies. Especially for emerging mar-
kets, the conditions for issuing public debt domestically or abroad can vary substantially.
Furthermore, issuing debt internationally implies a transfer of resources to foreigners while
internal debt induces a redistribution of resources inside the country. At last, our model
can be though of as a step towards enriching the way politics is modeled in traditional
literature on debt crisis and endogenous default, which is frequently silent about political
economy constraints interacting with optimal debt choice1.
* I thank Fernando Broner, Davide Debortoli, Bernardo Guimaraes and Alberto Martin for fruitful

discussions and suggestions on the topic and Carolina Garcia and seminar participants at Universitat
Pompeu Fabra for their comments.

1 Those studies that seek to explain conditions under which not repaying debt is optimal often abstract
from the political side, assuming government as a benevolent agent. Some effort has been made
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Our model has a key assumption related to the informational structure: politi-
cians have a specific competence parameter that is not currently observable, neither by
the voters nor by the own incumbent. There is, though, one dimension of advantage from
the incumbent that triggers budget cycles in equilibrium: voters observe real-time con-
sumption but do not observe real-time choices of debt from the policy maker2. Hence,
expansionary fiscal policy prior to elections and its possible positive boost in output
would increase the perception among electors that the incumbent or its party is more
competent than an unknown competitor. In equilibrium rational agents anticipate debt
rise and incumbent can’t affect reelection, but end up raising indebtness.

The assumption of asymmetric information between voters and office-motivated
politicians is an idea that dates back to Nordhaus (1975). In his career concerns frame-
work, though, voters are not rational and can be systematically fooled. The literature has
then evolved to replace absence of rationality by some degree of asymmetric information
between voters and politicians. Incentives for higher-than-optimal debt accumulation be-
fore elections come from the impossibility of electors to tell apart if higher consumption
comes from a very competent politician that positively influences output or from simple
debt accumulation. Here we use a model that resembles Shi and Svensson (2006), assuming
a fraction of individuals in the population has a disadvantage in observing policy vari-
ables. The mechanism through which an office-motivated incumbent tries to fool a share
of the electorate is also in line with Persson and Tabellini (2000), that analyse political
inflation cycles, and Bonfiglioli and Gancia (2013), who study the role of uncertainty for
the electoral cycle and the myopia of the imcumbent in the choice between short and
long-run policies3.

The empirical part of the paper innovates by using external public debt data -
made available for a large number of countries by the World Bank since 1998 - for a
thirteen-year panel with 61 countries. We also cover a more recent period, from 2000 to
2014, which has the advantage of perhaps being the most democratic era of all times.4.
We find suggestive evidence of a positive link between accumulation of external debt at

to incorporate political economy in this framework, as in Cuadra and Sapriza (2008) and Cuadra,
Sanchez and Sapriza (2010). We leave for further research the incorporation of our career-concerns
political game into an endogenous default model but our results and simple rationale provided in the
model suggest there might be an interesting interaction of incentives to generate political cycles and
default.

2 One could think of electors observing deficit or debt data with some lag or not being able to interpret
this data, even though observing it. This assumption is further motivated in the appendix with some
anecdotal evidence.

3 Other examples of models that generate a budget cycle in equilibrium include Rogoff (1990), in which
signaling plays an important role, such that only competent politicians distort optimal decisions. Our
model presents no separating equilibrium, since there is no informational advantage from politicians
regarding their specific ability.

4 Data considered by many authors in previous studies covers periods in which most Latin-American
countries were under dictatorships, East-European countries were part of the USSR and some African
countries weren’t even independent.
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the level of the general government and years of election, for a subsample of emerging
markets with presidential systems. Results point out to a 6% higher change in debt during
on-election years, or 0.9 percentage points in terms of GDP. This evidence is robust to
alternative specifications and placebo tests. Our empirical results corroborate the vision
that underdeveloped countries are more prone to electoral cycles. Also, we have evidence
that presidentialism is more associated with cycles, though correlation between political
system and development status is high.

Despite the absence of studies that have addressed the question of external debt
cycles, there is a large number of papers trying to answer whether and where there exist
budget cycles, with mixed evidence depending on the set of countries and periods included
in the sample. Most of them use primary results as the main fiscal data and some extend
the analysis to different spending items. Brender and Drazen (2005) combine data from
developed and developing countries and find evidence of budget cycles driven by the new
democracies. Shi and Svensson (2006) find evidence of budget cycles in primary deficits for
a large panel of countries during 1975-1995, especially for developing ones. In the sample
analysed by Kloomp and De Haan (2013), it is hard to find evidence for fiscal policy being
affected by elections and, when it happens, there is no clear location of cycles in new or
established democracies.

Besides the occurence of cycles per se, other authors study the interaction of cycles
and other political features. Persson and Tabellini (2003) model and test empirically the
effect of the type of constituencies and political systems. In Shi and Svensson (2006),
institutional features such as the share of informed voters play an important role for
explaining the difference between developed and developing countries. Alt and Lassen
(2006) analyse the effects of transparency on fiscal policy outcomes, finding that more
transparent budgets normally lead to lower deficits. Arvate et al (2009) find for subnational
elections in Brazil that fiscal profligacy might be punished by voters with higher schooling
levels. Kouvavas (2013) argues that the level of social capital might be the underlying
force behind the presence of cycles5. Other authors check whether elections affect other
variables of the economic cycle. Alesina and Roubini (1992) study the behavior of growth,
unemployment and inflation for OECD countries, finding evidence of spikes in inflation
immediately after elections, but nothing that points out to long-run effect of partisan
politicians.

The rest of the paper is organized as follows: the second section presents a model of
external debt and political cycles with testable implications for the empirical investigation
conducted in the third section. Fourth section concludes.
5 De Haan and Kloomp (2013) provide a systematic summary of the empirical findings from the liter-

ature on political budget cycles, dividing the heterogeneous effects into categories related to level of
development, age of democracy, transparency and access to media by voters and type of consituencies.
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3.2 A model of Political Cycles for External Debt

This section proposes a simple theory of political cycles for external debt. In our
model elections happen with a certain frequency and the office-holder has to choose debt
optimally in order to maximize intertemporal utility. An important assumption is that
the politician is office-motivated and thus has career concerns. The structure resembles
Persson and Tabellini (2000) and Shi and Svensson (2006), and our formulation allows
for a more general analysis, with some adaptations to make it similar to optimal default
models, even though here we do not analyse the choice of not repaying debt.

Consider an economy composed of one office-holder (also called incumbent or
politician) and a large number of rational identical voters that have intertemporal quasi-
linear preferences over private consumption and public goods following:

U = E0

{︃ ∞∑︁
𝑡=0

[︁
𝛽𝑡𝑢(𝑐𝑡) + 𝑔𝑡

]︁}︃
(3.1)

with
𝑐𝑡 = 𝑦 − 𝜏𝑡 (3.2)

𝑔𝑡 = 𝜏𝑡 − 𝑑𝑡 + 𝑞𝑡𝑑𝑡+1 + 𝜂𝑡 (3.3)

𝜂𝑡 ≡ 𝜃𝑡 + 𝜃𝑡−1 (3.4)

We denote 𝑐𝑡 as private consumption. So as to focus on the political economy
game, we abstract from the production side and assume 𝑦 to be a fixed endowment the
economy receives every period. 𝜏𝑡 are lump-sum taxes and 𝑔𝑡 is public consumption. Call
𝜂𝑡 the competence of a politician that currently holds office and sets the policy variable
𝑑𝑡+1 every period, with 𝑑𝑡 denoting external debt. We assume that a more competent
politician can affect more positively public spending, i.e., is able to produce more public
goods with the same resources in terms of taxes and endowment.

The competence follows a moving average process. We assume 𝜃𝑡 to be an i.i.d.
random variable with zero expected value. Denote its 𝑐𝑑𝑓 by 𝐹 (.) and its density by
𝑓(.). We assume competence is not known in real time and can only be observed with a
lag, both for voters and for the own politician. This moving average structure with one
lag makes it possible for voters to infer current competence by observed variables. The
influence of competence on public spending is nevertheless short-lived, only lasting for
two periods.

The economy starts with a state variable 𝑑𝑡, denoting the stock of external debt to
be repaid at a given period. New debt 𝑑𝑡+1 can be contracted from external risk-neutral
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investors, that charge a price 𝑞𝑡 per unit of debt contracted. We denote 𝛽 the intertemporal
discount factor and make a key assumption:

𝑞𝑡 = 𝑞(𝑑𝑡+1,E(𝜃𝑡))

and
𝑞𝑑(𝑑) ≤ 0, 𝑞𝑑𝑑(𝑑) ≤ 0

This is a standard assumption in models of endogenous default6. Allowing 𝑞𝑡 to
be convex on debt reflects that investors are only willing to lend resources if the return is
increasing in debt, given that higher debt implies a positive default probability. Besides,
given the quasi-linear utility, we assume this in order to have a positive amount of debt
in equilibrium.

The current office-holder (and every politician that eventually becomes the chief-
executive) has the same type of preferences over consumption and, in addition, “ego" rents
R derived during their term in office. When out of office the politician becomes a regular
citizen. The preferences of an office-holder are thus given by:

V =

⎧⎨⎩ E0 {∑︀∞
𝑡=0 𝛽

𝑡 [𝑢(𝑐𝑡) +𝑅]} if holding office
E0 {∑︀∞

𝑡=0 𝛽
𝑡𝑢(𝑐𝑡)} otherwise

Furthermore, we make another key assumption, allowing 𝑐𝑡 and 𝑔𝑡 to be observable
by voters in real time but 𝑑𝑡+1 to be only observable with a lag.7 The timing of events in
the model is as follows:

1. The period starts and 𝑑𝑡 and 𝜃𝑡−1 are observed by everyone;

2. Policy maker sets 𝜏𝑡 and 𝑑𝑡+1, for a given 𝑑𝑡 and a price of debt 𝑞𝑡;

3. 𝑐𝑡 and 𝑔𝑡 are observable by agents, and also 𝜏𝑡, but 𝑑𝑡+1 is not;

4. Voters formulate their voting rules and elections take place in election years, other-
wise the period ends in the previous step.

3.2.1 Equilibrium choice of debt

We solve the model for an infinite-horizon problem, assuming elections occur every
other year. The problem of the incumbent is hence to choose debt and taxes for the two
6 See, for example, Aguiar and Gopinath (2006) and Arellano (2008).
7 Shi and Svensson (2006) assume a fraction of informed voters, for those the policy variable is known

at the same period. Their proxy for informed voters in the data has an average of 8% for developing
countries. As we are thinking of an emerging economy, we find it reasonable to assume all voters are
“uninformed". In the end of this section we discuss this assumption.
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periods in which he holds office. He gets exogenous rents 𝑅 if in power. We can write his
problem using a value function notation:

V(𝜃𝑡−1, 𝑑𝑡) = max
𝑑𝑡+1,𝑑𝑡+2,𝜏𝑡,𝜏𝑡+1

E{𝑔𝑡 + 𝑢(𝑐𝑡) +𝑅 + 𝛽 [𝑔𝑡+1 + 𝑢(𝑐𝑡+1) +𝑅]

+ 𝛽2
[︁
𝑝𝑡+1V(𝜃𝑡+1, 𝑑𝑡+2) + (1 − 𝑝𝑡+1)V̄(𝜃𝑡+1, 𝑑𝑡+2)

]︁
} (3.5)

s.t.
𝑐𝑡 = 𝑦 − 𝜏𝑡

𝜂𝑡 = 𝜃𝑡 + 𝜃𝑡−1

𝑔𝑡 = 𝜏𝑡 − 𝑑𝑡 + 𝑞𝑡𝑑𝑡+1 + 𝜂𝑡

We assume that V̄(𝜃𝑡+1, 𝑑𝑡+2) is the value function of an unknown competitor, from
the point of view of the current incumbent.

Let us first characterize the first order conditions for taxes (𝜏𝑡, 𝜏𝑡+1):

1 = 𝑢𝑐(𝑐𝑖)

for 𝑖 = 𝑡, 𝑡+ 1. So that:
𝜏𝑡 = 𝜏𝑡+1 = 𝜏 * = 𝑦 − 𝑢−1

𝑐 (1) (3.6)

Hence taxation is the same, irrespective of the lenght of the term in office. Lump-
sum taxes are charged so that marginal utility of (private) consumption equals one.

Debt chosen during the first period, 𝑑𝑡+1, will satisfy:

𝑞𝑡 (1 + 𝜀𝑡) = 𝛽 (3.7)

with 𝜀𝑡 = 𝜕𝑞𝑡

𝜕𝑑𝑡+1

𝑑𝑡+1
𝑞𝑡

denoting the elasticity of prices to nominal debt choice.

Now we analyse choice of debt during the second period, 𝑑𝑡+2, to be repaid either
by the own incumbent (in case he gets reelected), or by an unknown future competitor:

0 = 𝑞𝑡+1 (1 + 𝜀𝑡+1)

+E𝛽
{︃
𝜕𝑝𝑡+1

𝜕𝑑𝑡+2

[︁
V(𝜃𝑡+1, 𝑑𝑡+2) − V̄(𝜃𝑡+1, 𝑑𝑡+2)

]︁
+ 𝑝𝑡+1V𝑑(𝜃𝑡+1, 𝑑𝑡+2) + (1 − 𝑝𝑡+1)V̄𝑑(𝜃𝑡+1, 𝑑𝑡+2)

}︃
(3.8)

Envelope condition gives:

V𝑑(𝜃𝑡−1, 𝑑𝑡) = −1 = V̄𝑑(𝜃𝑡−1, 𝑑𝑡)

And the FOC simplifies to:

𝑞𝑡+1 (1 + 𝜀𝑡+1) + E𝛽
𝜕𝑝𝑡+1

𝜕𝑑𝑡+2

[︁
V(𝜃𝑡+1, 𝑑𝑡+2) − V̄(𝜃𝑡+1, 𝑑𝑡+2)

]︁
= 𝛽
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To pin down the probability of reelection, we have to analyse how voters make their
decisions. The voting rule takes into account the two periods in which the incumbent could
be the chief executive. The voter will vote for, say, incumbent A, if the expected utility
he gets is at least the outside option given by a competitor:

𝑝 =

⎧⎨⎩ 1 if EU𝐴 ≥ EŪ
0 otherwise

Hence, when voting at the end of period 𝑡 + 1, the voter reelects politician A
instead of electing a competitor B if:

E𝑡+1
[︁
𝑔𝐴

𝑡+2 + 𝑢(𝑐𝐴
𝑡+2) + 𝛽

(︁
𝑔𝐴

𝑡+3 + 𝑢(𝑐𝐴
𝑡+3)

)︁]︁
≥ E𝑡+1

[︁
𝑔𝐵

𝑡+2 + 𝑢(𝑐𝐵
𝑡+2) + 𝛽

(︁
𝑔𝐵

𝑡+3 + 𝑢(𝑐𝐵
𝑡+3)

)︁]︁

Substituting for 𝑔𝑡+𝑖, already taking into account that optimal taxes and consump-
tion are independent on time and politician:

E𝑡+1
[︁
𝜏 * − 𝑑𝐴

𝑡+2 + 𝑞𝑡+2𝑑
𝐴
𝑡+3 + 𝜂𝐴

𝑡+2 + 𝛽
(︁
𝜏 * − 𝑑𝐴

𝑡+3 + 𝑞𝑡+3𝑑
𝐴
𝑡+4 + 𝜂𝐴

𝑡+3

)︁]︁
≥

E𝑡+1
[︁
𝜏 * − 𝑑𝐵

𝑡+2 + 𝑞𝑡+2𝑑
𝐵
𝑡+3 + 𝜂𝐵

𝑡+2 + 𝛽
(︁
𝜏 * − 𝑑𝐵

𝑡+3 + 𝑞𝑡+3𝑑
𝐵
𝑡+4 + 𝜂𝐵

𝑡+3

)︁]︁
(3.9)

We can simplify this expression taking into account that: (i) the inherited debt
𝑑𝑡+2 is the same whoever takes power and so are the optimal taxes; (ii) E𝑡+1𝜂

𝑗
𝑡+1+𝑖 = 0,

for 𝑖 > 0, 𝑗 = {𝐴,𝐵}; (iii) E𝑡+1𝑑𝑡+3 is also independent on the politician, given that 𝑡+ 3
is not an election-period.

E𝑡+1
[︁
𝜂𝐴

𝑡+2 + 𝛽
(︁
𝑞𝑡+3𝑑

𝐴
𝑡+4

)︁]︁
≥ E𝑡+1

[︁
𝜂𝐵

𝑡+2 + 𝛽
(︁
𝑞𝑡+3𝑑

𝐵
𝑡+4

)︁]︁

Now notice that for a competitor, the expected competence is always the average.
This implies that E𝑡+1𝜂

𝐵
𝑡+2 = 0. For the incumbent, the expected competence is also the

average, but in the current period his competence can be inferred from the present public
consumption that he generates. This gives:

E𝑡+1𝜂
𝐴
𝑡+2 = E𝑡+1𝜃

𝐴
𝑡+2 + E𝑡+1𝜃

𝐴
𝑡+1 = 𝜃𝐴

𝑡+1

Besides, from 𝑡+ 1 perspective all competitors have the same competence for the
following periods and voters electing a new chief-executive for period 𝑡 + 3 cannot keep
track anymore of competence from 𝑡 + 1, to make inference from consumption. Hence,
E𝑡+1𝑑

𝐴
𝑡+4 = E𝑡+1𝑑

𝐵
𝑡+4.

The voting rule thus reelects the incumbent if his inferred expected competence is
higher than average:

E𝑡+1
[︁
𝜃𝐴

𝑡+1

]︁
= 𝜃𝐴

𝑡+1 ≥ 0 (3.10)
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After making an expected guess (correct in equilibrium) for the choice of debt from
the incumbent (𝑑𝑡+2), and observing public consumption, the voter can infer expected
competence from:

E𝑡+1
[︁
𝜃𝐴

𝑡+1

]︁
= 𝜃𝐴

𝑡+1 = 𝑔𝑡+1 − 𝜏 * + 𝑑𝑡+1 − 𝑞𝑡+1𝑑𝑡+2 − 𝜃𝐴
𝑡

= 𝜏 * − 𝑑𝑡+1 + 𝑞𝑡+1𝑑𝑡+2 + 𝜃𝐴
𝑡+1 + 𝜃𝐴

𝑡 − 𝜏 * + 𝑑𝑡+1 − 𝑞𝑡+1𝑑𝑡+2 − 𝜃𝐴
𝑡

= 𝜃𝐴
𝑡+1 + 𝑞𝑡+1(𝑑𝑡+2 − ^𝑑𝑡+2) (3.11)

From the incumbent’s point of view, his probability of reelection is thus:

𝑝𝑡+1 = 𝑃𝑟
(︁
𝜃𝐴

𝑡+1 ≥ 0
)︁

= 𝑃𝑟
[︁
𝜃𝐴

𝑡+1 + 𝑞𝑡+1(𝑑𝑡+2 − ^𝑑𝑡+2) ≥ 0
]︁

= 1 − 𝐹
[︁
𝑞𝑡+1

(︁
𝑑𝑡+2 − 𝑑𝑡+2

)︁]︁

The associated derivative gives the marginal probability of reelection when debt
is increased:

𝜕𝑝𝑡+1

𝜕𝑑𝑡+2
= 𝑓

[︁
𝑞𝑡+1

(︁
𝑑𝑡+2 − 𝑑𝑡+2

)︁]︁ [︃
𝑞𝑡+1 − 𝜕𝑞𝑡+1

𝜕𝑑𝑡+2

(︁
𝑑𝑡+2 − 𝑑𝑡+2

)︁]︃

In equilibrium, when agent’s previous guess of the optimal debt choice is correct,
the perceived probability of reelection pins down to:

𝑝𝑡+1 = 1 − 𝐹 (0) = 1/2

And:
𝜕𝑝𝑡+1

𝜕𝑑𝑡+2
= 𝑓(0)𝑞𝑡+1 ≥ 0

Now let us turn back to the FOC and analyse the expression V(𝜃𝑡+1, 𝑑𝑡+2) −
V̄(𝜃𝑡+1, 𝑑𝑡+2):

V(𝜃𝑡−1, 𝑑𝑡) − V̄(𝜃𝑡−1, 𝑑𝑡) = 𝑅(1 + 𝛽) + 𝛽2
[︁
V(𝜃𝑡+1, 𝑑𝑡+2) − V̄(𝜃𝑡+1, 𝑑𝑡+2)

]︁

Iterating it forward, we get:

V(𝜃𝑡−1, 𝑑𝑡)−V̄(𝜃𝑡−1, 𝑑𝑡) = 𝑅(1+𝛽)+𝛽2𝑝𝑡+1
[︁
𝑅(1 + 𝛽) + 𝛽2𝑝𝑡+1

[︁
V(𝜃𝑡+3, 𝑑𝑡+4) − V̄(𝜃𝑡+3, 𝑑𝑡+4)

]︁]︁

Given that in equilibrium 𝑝𝑡+1 = 𝑝𝑡+3 = 𝑝𝑡+𝑖 = 𝑝 = 1/2, we could iterate it forward
infinitely and this expression pins down to:

V(𝜃𝑡−1, 𝑑𝑡) − V̄(𝜃𝑡−1, 𝑑𝑡) = V(𝜃𝑡+1, 𝑑𝑡+2) − V̄(𝜃𝑡+1, 𝑑𝑡+2) = 𝑅(1 + 𝛽)
1 − 𝛽2𝑝
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Putting it back in the FOC and substituting for 𝑝𝑡+1:

𝑞𝑡+1 (1 + 𝜀𝑡+1) + E𝛽𝑓(0)𝑞𝑡+1

[︃
𝑅(1 + 𝛽)
1 − 𝛽2𝑝

]︃
= 𝛽 (3.12)

Comparing now the choice for debt for periods 𝑡 + 1 and 𝑡 + 2, from (3.7) and
(3.12), we have our main result. One can observe that there is an additional term adding
to the benefit of increasing debt, that depends on the whole expected discounted sum of
infinite rents weighted by the probabilities of subsequent reelections. It also depends on
the price of debt, given that a very high debt choice is related to a very low price.

Taking the derivative of this expression, one observes that the higher the rents an
incumbent earns, the higher the incentives for increasing debt.

𝜕𝑑𝑡+2

𝜕𝑅
= − (1 + 𝛽)

1 − 𝛽2𝑝

[︃
𝜕𝑞𝑡+1

𝜕𝑑𝑡+2

(1 + 𝜀𝑡+1)
𝛽

+ 𝑞𝑡+1

𝛽

𝜕(1 + 𝜀𝑡+1)
𝜕𝑑𝑡+2

+ 𝑓(0)𝑅(1 + 𝛽)
1 − 𝛽2𝑝

𝜕𝑞𝑡+1

𝜕𝑑𝑡+2

]︃−1

≥ 0

3.2.2 Discussion of assumptions

We prefer to assume that the incumbent is a regular agent in terms of preferences,
with the addition of exogenous rents when in office. Those do not enter in any budget
constraint of the economy, and are hence called “ego" rents. We could have instead con-
sidered endogenous rents that affect resource allocation and divert to some extent output
from consumption. We opted for the first in order to avoid complicating effects in the
model and make the point simple and clear.

The assumption that none of the voters observes debt in real-time is maybe too
strong. One could instead think of a fraction 𝜎 of the electorate that has conditions of
observing debt while the remaining (1−𝜎) do not, as assumed by Shi and Svensson (2006).
They call it access to free flow of information and proxy it by access to media and degree of
freedom of local media. We prefer to interpret it rather as a variable related to education
and capacity of interpreting information on debt. Information on debt is relatively easy
to obtain, either from the media or from institutions that compute fiscal data from a set
of countries. But even though access to information if open, it is probably not be the
case that people understand the data or what it means in terms of intertemporal effects.
Hence this fraction could be considered higher for countries with higher development and
education levels. In the appendix we provide anecdotal evidence for this point.

Instead of a fixed endowment we could have assumed a stochastic one, that would
add uncertainty to the voting rule of the agent. Bonfiglioli and Gancia (2013) analyse the
trade off between short and long-term policies under uncertainty and find that the higher
the uncertainty the less incentives the incumbent has to try to inflate its performance.

We have allowed 𝑞𝑡 to be convex on debt, what reflects that a higher nominal debt
choice does not necessarily imply a higher contracted real debt. Even though we do not
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allow for an explicit default decision, this reflects the spread charged by foreign investors,
in line with models of optimal default choice.

At last, the assumption of elections occurring every other year was chosen in order
to reflect that in general the timing of elections is exogenous, mainly for presidential
countries, those ones we want to capture in the model. One could relax this assumption and
replace it using a probability, say 𝛿, of elections happening at the end of a given period. In
this case a budget cycle would not be present, but instead a positive probability of elections
every period would affect permanently the level of debt chosen by the incumbent. There
would be an incentive to contract higher-than-optimal debt every period, proportional to
the probability of elections in a given period.

3.3 Empirical Assessment

3.3.1 Testable implications of the model

This section presents an empirical investigation of political cycles for external pub-
lic debt, in line with the implications of the model presented above. Our key assumptions
and related results could be summarized in three main points, to be taken to the data:

1. The main result from the model is that debt accumulation should be higher during
election-years than in years without elections. This is the main question we ask to
the data in this exercise. Hence, the dependent variable we use in the analysis is
the change in external debt (either in % terms or as a proportion of GDP). In turn,
the main independent variable of interest is one that captures the occurrence of
elections.

2. Furthermore, we have assumed exogenous elections, that resemble political systems
in which the chief executive has a fixed-term. One would expect this to happen
in presidential rather than in parliamentary countries, where elections are more
subject to be called upon with flexibility8. This source of difference is added using
an indicator of political system.

3. The other key assumption that agents do not observe the policy variable in real time
can also be tested if we consider that the capacity of collecting and interpreting
information on policy variables’ data is related to the level of development of a
country. As mentioned, other authors have interpreted this assumption as reflecting
the level of transparency or access to free media in a country. We could also think of

8 Indeed, for our base, it was more frequent that the election date changed relatively to an ex-ante fixed
term for parliamentary countries than for presidential economies. Four presidential countries had its
election dates changed according to the previous fixed-term plan, whereas the same happened in 16
parliamentary countries during the period considered.
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development as the education level, that would also add up to lack of transparency
and access to information, precluding the voter to analyse correctly data on economic
policy variables.

Summing up, the model suggests that the effect of political cycles on debt, if
present, should be stronger for countries that exhibit both: (i) election dates that are
known with certainty and (ii) lower levels of development, in which incumbents would
have higher incentives in trying to “deceive" the voters. This is precisely the suggestive
evidence presented next.

3.3.2 Database

In order to conduct the empirical exercise, we choose the dependent variable of
interest to be external debt at the general government level. This data is obtained from
the World Bank’s Quarterly External Debt Statistics (QEDS). The variable used in the
regressions is the annual average over the four quarters, measured in US dollars, from
2002 to 2014. In another set of regressions we also transform the series to use the ratio
of general government external debt and GDP in an annual frequency, covering the same
period.9

The other main variable of interest is an election-year dummy, that takes values
equal to 1 in election years and 0 otherwise. This variable considers only presidential
elections for countries with a presidential system and legislative elections for countries
with a parliamentary system, i.e., elections for the chief executive. The main source of
political data is the World Banks’ Database on Political Institutions (DPI). The election-
dummy series was constructed with the help of this database but also by mining data from
a number of specialized websites.10. Using Polity IV criteria, we excluded the countries
considered not to be democratic, to remain with a database of “democratic ” elections,
that happened most times according to a constitutionally fixed-term for the head of
government, with some exceptions in case of parliamentary systems.

We also have a set of other political and economic controls. To reconcile with the
model’s implications mentioned at the beginning of this section, we use data on the type
of political system (also from DPI) and the level of development (CIA classification).
Besides, we have data on GDP and GDP per capita (IMF World Economic Outlook) and
time and country fixed effects to enrich the set of controls.

Our panel data is composed by 61 countries and 13 years. We have 161 elections,
averaging 2.6 per country in the period considered. There are 23 countries with presidential
system and 38 with parliamentary system, whereas 29 are classified as developed and 32 as
9 The coverage starts in 1998 but very few countries have data points before 2001.
10 See, for example, www.electionguide.org.
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developing. Table 3.1 summarizes information from the countries, signaling the political
system, the CIA classification of developed economies and the number of elections that
happened in the period of analysis. Figure 3.1 shows distribution of elections per year, by
country group.

Table 3.1 – Countries, elections and political systems

Country name # of elections Country name # of elections Country name # of elections
Argentina† 2 France* 2 Peru† 2
Australia* 4 Germany* 4 Croatia 1

Austria* 4 Greece* 4 Poland† 2
Belgium* 3 Hungary 3 Portugal* 4

Bolivia† 2 Iceland* 4 Romania 1
Brazil† 3 India 2 Russia†∙ 3

Bulgaria 2 Indonesia† 2 Nepal 1
Burkina Faso†∙ 1 Ireland* 2 Slovakia 3

Canada* 2 Israel* 4 Slovenia 4
Chile† 3 Italy* 2 South Africa 3

Colombia† 3 Japan* 3 Spain* 3
Costa Rica† 3 Korea† 3 Sweden* 4

Cyprus*† 1 Latvia 3 Switzerland* 3
Czech Rep. 4 Lithuania† 3 Turkey 3
Denmark* 3 Luxembourg* 3 Ukraine† 3
Ecuador†∙ 3 Malta* 1 United Kingdom* 2

Egypt ∙ 2 Mexico† 2 United States*† 3
El Salvador† 2 Netherlands* 3 Uruguay† 3

Estonia 3 Norway* 3 Bangladesh ∙ 1
Finland* 3 Paraguay† 2 Dominican Republic† 1

Total 161 Average per country 2.6
* Developed according to CIA criteria. † Presidential system. ∙ Open/closed anocracy

Figure 3.1 – Distribution of elections

In terms of debt and debt-to-gdp data, Tables 3.2 and 3.3 show average levels and
year-over-year variation in the sample. Parliamentary countries have on average higher
debt-to-gdp ratios. When we divide average change in debt in non-election and election
years, we see that election years present a higher change on average. The proper method-
ology for identifying whether this difference exists is presented next.
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Table 3.2 – External Debt/GDP

polsys mean max Who?
presidential 15,81% 73,95% Argentina 2003

parliamentary 24,08% 144,29% Greece 2013
non-developed 16,02% 73,95% Argentina 2003

developed 25,32% 144,29% Greece 2013

Table 3.3 – Average change

av. change Debt Debt/GDP (pp)
non-elec 9,20% 0,33
elec-year 12,88% 0,92

total 10,11% 0,47

3.3.3 Methodology

The analysis is conducted by means of cross-country fixed-effects panel regressions,
with two specifications: one using log-change in debt and the other using change in debt-to-
GDP ratio as the dependent variable. The baseline exercise estimates roughly a disciplined
“mean-difference test", adding country and year fixed-effects, as in equation (3.13):

Δ ln𝐷𝑖,𝑡 = 𝛽𝐸𝐿𝐸𝐶𝑖,𝑡 + 𝛿𝑡 + 𝛼𝑖 + 𝜀𝑖,𝑡 (3.13)

where 𝐷𝑖,𝑡 is public external debt at the general government level measured in US
dollars, of country 𝑖 in period 𝑡, 𝐸𝐿𝐸𝐶𝑖,𝑡 is the dummy variable for elections and 𝛿𝑡 and
𝛼𝑖 are, respectively, time and country fixed-effects. We cluster standard errors by country.

Our main hypothesis for identification is the exogeneity of elections, given that
the democracies contained in our sample mostly have fixed-terms determined ex-ante for
the elected head of government. There are though some exceptional cases, in general of
parliamentary countries, for which elections did not happen according to a previously
defined period but were triggered following a discretional dissolution of the governing
coalition. As these cases are not the rule but rather exceptions, the inclusion of country and
year fixed-effects should deal with countries that changed elections with some regularity
or years in which more countries had unanticipated elections.

Averaging out for time and country fixed effects also deals with non-observable
factors influencing debt. For robustness of the results, we also test specifications controlling
further for lagged change in debt, GDP growth and GDP per capita, to be detailed in the
next section. Our robustness checks also include leads and lags of the election-dummy,
different period analyses and cuts by type of political system and developed status.

The full specification with additional controls is as follows:

Δ ln𝐷𝑖,𝑡 = 𝛽𝐸𝐿𝐸𝐶𝑖,𝑡+𝛾1Δ ln𝐷𝑖,𝑡−1+𝛾2 ln𝐷𝑖,𝑡−1+𝛾3 ln𝐺𝐷𝑃𝑝𝑐𝑖,𝑡+𝛾4Δ ln𝐺𝐷𝑃𝑖,𝑡+𝛿𝑡+𝛼𝑖+𝜀𝑖,𝑡

(3.14)

Where we use lagged change in debt to control for trend, log-debt in previous
period to control for initial debt level and GDP growth and GDP per capita to control
for the economic cycle, that might affect debt accumulation.
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Finally, we also use alternatively a dynamic panel system-GMM specification in
order to control for possible correlation between the lagged dependent variable and the
error term. This is because, by construction, the FE estimator is biased when using the
lagged dependent variable as a regressor. Hence, for this case we apply a version of the
Arellano and Bond (1991) dynamic panel data estimator.

As a second exercise, we use debt as a fraction of GDP as the dependent. In this
case we always include GDP growth and GDP per capita as controls, as is normally
done by the literature that tests for budget cycles using primary deficit-to-GDP as the
dependent variable.

3.3.4 Results

We first present results for the specification with log-debt as dependent variable,
using fixed-effects estimation in line with model (3.13). Table 3.4 display results for five
sample cuts: all countries, non-presidential, presidential, presidential countries excluding
the USA and parliamentary countries that are not developed according to CIA criteria.
In all of them we used country and time fixed-effects.

Results show that the election-dummy is significant for columns 1, 3 and 4, what
suggests evidence of greater debt accumulation in on-election years, an effect being driven
in the sample by emerging economies with presidential system. In fact, both developing
non-presidential countries and non-presidential countries as a whole present no significant
estimates for the election variable (columns 5 and 2, respectively). When all countries are
analysed (column 1), elections seem to increase debt accumulation by 3% on average, an
effect being driven by the presidential countries, an seen from the third column, which
suggests an even higher effect for the group, around 6%. The exclusion of the USA from
the latter group does not seem to change results substantially, although the point estimate
increases slightly.

Table 3.4 – Baseline results

dependent, period Δ ln𝐷, 2002-2014
sample all countries non-presidential presidential presidential, excl. USA parl., non-dev

election 0.0341** 0.0179 0.0597*** 0.0603*** -0.0292
(0.0162) (0.0235) (0.0196) (0.0201) (0.0221)

country FE YES YES YES YES YES
time FE YES YES YES YES YES

Observations 642 414 228 217 109
Number of elections 161 108 53 50 28
Number of countries 61 38 23 22 16

Robust (clustered) standard errors in parenthesis
*** p<0.01, ** p<0.05, * p<0.1

In appendix we show that these effects are quite robust to specifications and in-
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clusion of other controls, such as placebo tests with the dummy variable. Using the same
group of countries from column 3, we first tested for the validity of the definition of elec-
tions, running the same regressions with, alternatively, a dummy for the year previous to
the election and the year right after the election took place. Table 3.6 shows that none
of the placebo tests with alternative dummies for election leads or lags are significant,
reinforcing the baseline result that the year when election takes place is positively associ-
ated with faster debt accumulation and hence providing evidence of political cycles. The
last three columns in Table 3.6 present different period cuts and show that the effect is
present but less significant when less years are included, a situation in which a significant
number of observations are lost and the sample loses variability.

In Table 3.7 we return to the baseline specification and add further controls in the
first two columns, according to model (3.14). In both specifications the dummy variable
keeps significance and magnitude, what emphasizes the robustness of the main finding.
Regarding the controls, the lagged change in debt (column 2) is not significant but per
capita GDP and initial debt level were important and had the expected signs. The former
suggests a medium-run convergence of debt and the second suggests that countries with
higher income levels present, on average, lower debt growth. When the lagged dependent
is included as explanatory variable, as we did in the table, making the data structure a
dynamic panel, concerns on bias arise since by construction error term has correlation
with the lagged dependent. We hence run alternatively a system-GMM in the last two
columns to check whether this bias is relevant. Both results suggest that the magnitude
and significance of the coefficient on the election-dummy are maintained. Indeed the
estimates of the lagged dependent are not statistically different from zero when included
in the FE estimation.

We then move to the specification where debt-to-GDP is used as the dependent
variable, to provide a normalized figure of debt accumulation in terms of the size of the
economies. Table 3.5 displays results for the group of 23 presidential countries in the
sample. In this specification we always include GDP controls and the lagged dependent,
besides time and country fixed-effects, and estimation is done by system-GMM.

Across specifications we observe that coefficients on the election-dummy are almost
constant: in on-election years debt-to-GDP tends to increase by 0.9 p.p. more than in non-
election years. GDP growth is always a significant control and enters with expected signal.
The initial debt-to-gdp level is also significant, when included.

The exercises presented in this section provide thus suggestive evidence of a posi-
tive link going from elections to faster external debt accumulation. In line with previous
studies that identified this link for primary balance, we found that during on-election
years, countries with presidential political systems, mostly developing ones, seem to fos-
ter external debt accumulation.
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Table 3.5 – Debt-to-GDP as dependent

period, sample 2002-2013, presidential

dependent Δ(𝐷/𝑌 )

election 0.0094* 0.0088* 0.0089*
(0.0054) (0.0045) (0.0046)

lngdp 0.0198 -0.149**
(0.0611) (0.0681)

growth -0.0025** -0.0026*** -0.0018***
(0.0009) (0.0006) (0.0006)

Δ(𝐷/𝑌 )−1 0.114 0.093
(0.179) (0.113)

(𝐷/𝑌 )−1 -0.251***
(0.0731)

Observations 210 188 188
Number of countries 23 23 23

Robust (clustered) standard errors in parenthesis, *** p<0.01, ** p<0.05, * p<0.1
Country/Year FE included in all equations

3.4 Final Remarks

We have presented a model of external debt accumulation and political economy,
that has testable implications for an empirical analysis of Political Budget Cycles. Our ex-
ercise shows suggestive evidence of higher accumulation of external debt prior to elections,
a result found for developing economies.

More research has to be done in this direction, as more data points for external
debt and election records become available to improve robustness of results. Also, with an
increased database further questions could be asked to identify patterns of budget cycles
due to, e.g., transparency, political system, education of voters and other country-specific
factors.

The model can be used as a first step for a multi-period quantitative analysis to
assess the consequences of this political economy environment for the literature of optimal
sovereign default models. This is left for future research.
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Appendix

3.A YoY % variation in external and total debt for a set of emerg-
ing countries

Figure 3.2 – External and total debt variation

3.B Motivation for key assumption

One key and perhaps most important assumption we make in the model is that
agents do not observe the current policy variable - external debt - in real time but become
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aware of it with a lag of one period. At first sight, this might seem a violation of voters’
rationality, if one thinks that debt or economic data in general is easily accessible by
common citizens in most countries - and that this information is quiet reliable for the
countries considered in our study.

Indeed, it is highly unprobable that voters cannot observe economic data if they
are willing to and take some time to search for the available sources. On the other hand,
if this assumption is not considered literally as the capacity of observing data but rather
as the capacity of collecting and interpreting data, it could appear more reasonable.
As mentioned, other authors have interpreted this assumption as reflecting the level of
transparency or access to free media in a country. We prefer to assume that this reflects
somehow the level of development in terms of education level of the population, that would
also add up to lack of transparency and access to information (if it applies), precluding
the voter to understand correctly data on economic policy variables.

To motivate the plausibility of this assumption, we use two examples of anecdotal
evidence that point out to the notion that citizens are not aware of or do not interpret
correctly economic data in real time. The sources are cited in the links in parenthesis:

∙ Australia: Australian debt-to-GDP is quite low when compared to other OECD
members. Indeed, Australia had in 2013 the third lowest net debt-to-GDP ratio
among the groups’ countries and also a very low one in gross terms, especially when
compared to the most developed economies of the group (58 % versus an aver-
age of 85 %). Nevertheless, in a poll conducted in 2013 and then again in 2014
by Essential Media (an Australian communications consultancy with a branch spe-
cialized in analysing population’s opinion on economic and political issues), less
than a half of the interviewed replied that national debt was lower when com-
pared to other OECD countries, while almost a quarter believed it was higher.
(http://www.essentialvision.com.au/national-debt-level).

∙ Brazil: the National Confederation of Industry (CNI) has recently conducted a
poll to ask the population about their knowledge of important structural eco-
nomic reforms being discussed and implemented by the current government (as
of 2016-17). The results show that only 43% claim to know well or at least mod-
erately about the social security reform proposal whereas only 33% know about
the imposition of a cap to public expenditures for the next 20 years. The ma-
jority responded that barely knows about the issues or that has not heard at all
about them. (http://www.portaldaindustria.com.br/estatisticas/rsb-35-reformas/).
To add a further example, data on inflation expectations collected regularly by
the Brasilian Institute of Economics at Getulio Vargas Foundation (IBRE-FGV)
shows that people’s expectations of average accumulated inflation for the follow-
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ing year roughly reflects the past accumulated CPI rather than market expecta-
tions, even though this information is displayed every week by the Central Bank
(http://portalibre.fgv.br/main.jsp?lumChannelId=402880811D8E34B9011D92E5C726666F).

3.C Robustness checks

Table 3.6 – Leads, lags and different periods

dependent, sample Δ ln𝐷, presidential
period 2002-2014 2002-2014 2002-2014 2005-2013 2006-2012

election 0.0572** 0.0478** 0.0381
(0.0285) (0.0202) (0.024)

eleclead 0.0118
(0.0211)

eleclag -0.0366
(0.0346)

country FE YES YES NO YES YES
time FE YES YES YES YES YES

Observations 209 232 228 187 147
Number of elections 54 54 54 39 33
Number of countries 23 23 23 23 23

Robust (clustered) standard errors in parenthesis, *** 𝑝 < 0.01, ** 𝑝 < 0.05, * 𝑝 < 0.1

Table 3.7 – FE with other controls and system GMM

period, sample, dependent 2002-2014, presidential, Δ ln𝐷
method FE GMM

election 0.0429* 0.0427** 0.0399*** 0.0400*
(0.0210) (0.0189) (0.015) (0.0244)

ln𝐷−1 -0.214*** -0.2996*** -0.1171*** -0.0728***
(0.0509) (0.0799) (0.0337) (0.0257)

lngdp -0.378* -0.6093** -0.0045
(0.211) (0.2269) (0.0106)

growth 0.0004 0.0005 -0.0068*
(0.005) (0.0047) (0.0037)

Δ ln𝐷−1 0.1177 0.0796 0.1938*
(0.1238) (0.0731) (0.0992)

Observations 209 187 187 187
Number of countries 23 23 23 23

Robust (clustered) standard errors in parenthesis, *** 𝑝 < 0.01, ** 𝑝 < 0.05, * 𝑝 < 0.1
Country/Year FE included in all equations. GMM relaxing strict exogeneity
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