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Abstract

What is the cost of sovereign default, and what makes default costly? This paper uses a
novel econometric method — combining local projections and propensity score weighting
as in Jorda and Taylor (2016) — to study these questions. We find that default generates
a long-lasting output cost — 2.7% of GDP on impact and 3.7% at peak after five years —
but in the longer term, economic activity recovers. The downturn is characterised by
a collapse in investment and gross trade. The cost rises dramatically if the default is
followed by a systemic banking crisis — peaking at some 9.5% of GDP - but is attenuated
for economies with floating exchange rates. Our findings suggest that financial autarky,
trade frictions and sovereign-banking spillovers play a key role in generating the cost of
default.
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1. INTRODUCTION

In the summer of 2015, the Greek prime minister Alexis Tsipras had to decide whether to
default on the country’s sovereign debt or accept the conditions set by Greece’s creditors.
The decision was greatly complicated by the lack of agreement about what the economic
consequences of a default would be. This lack of information points to a fundamental
issue at the heart of economic models of sovereign debt. Because sovereign debt contracts
are not directly enforceable, the existence of sovereign debt markets hinges on an indirect
punishment mechanism in the form of default costs. And yet our empirical knowledge of

these costs remains limited.

The gaps in empirical knowledge come from two main sources. First, there is little
agreement on how costly, in general, sovereign default is. Defaulting countries experience a
very wide range of economic outcomes. And existing empirical studies place the default cost
anywhere between zero (Levy-Yeyati and Panizza, 2011) and a fifth of a country’s output
(De Paoli et al., 2009; Furceri and Zdzienicka, 2012)." Second, we do not yet know what
exactly generates the default cost. A number of mechanisms operate at a microeconomic
level, but it is not clear which ones are important in generating the macroeconomic cost. Our
paper seeks to address both of these issues. We estimate the overall cost of default using
up-to-date econometric methods and data, and investigate which transmission channels are

most important in generating and amplifying this cost.

The disagreement between empirical cost estimates can largely be traced back to diffe-
rences in the method and data used. Because the decision to default is taken contingent
on the country’s economic conditions, naive cost estimates which do not account for this
endogeneity may be biased. But given the lack of instruments and other measures of
exogenous variation in defaults, the cost estimate will generally vary depending on how
well the estimation method accounts for such endogenous selection into defaulters. In
addition to this, default can be defined in several different ways and, being rare events, the
data used in the estimation can suffer from a small sample problem. This means that the

cost estimate will also be sensitive to the quality and representativeness of the sample data.

Our first key contribution is to provide a conclusive best-practice estimate of the macroeco-
nomic cost of default which relies on up-to-date comprehensive methods and data. To deal
with endogeneity, we introduce a novel econometric method — the “inverse propensity score
weighted regression adjustment” (IPSWRA) of Jorda and Taylor (2016) — to the literature

1 See Section 2 for a more detailed review of the existing literature. The Furceri and Zdzienicka (2012)

estimate refers to the medium-term cost of a sovereign crisis occurring in isolation, which is larger than their
baseline estimate (10% of output).



of default costs. This two-step procedure first rebalances the sample of defaulters and
non-defaulters to mimic a situation where these were selected at random, and then applies
local projections to the rebalanced sample to estimate the default cost over a horizon of 10
years. To make sure our results are not biased by the data we use, we apply this method to
a new dataset which combines and extends 5 alternative default definitions most commonly
used in the literature. These annual data span the period 1970 to 2010, encompassing 114

countries and 92 external defaults in our preferred specification.

IPSWRA offers several advantages relative to other methods, largely owing to the lack of
restrictions it places on the data. It allows for non-linearities in selection and time response
of GDP to default, is “doubly-robust” to misspecification, and enables us to compute both
short, medium and long run default costs. IPSWRA's flexibility is especially important
when dealing with sovereign default, because defaults are rare events accompanied by
sudden shifts in economic outcomes, with negotiations often taking years and costs playing
out over a prolonged period of time. The methodology relies on one key identifying
assumption — “selection on observables” — which requires that our control set reflects the
policymakers” information on the eve of default. To ensure this, we consult a broad range of
sources to constuct a comprehensive set of economic, financial, political and crisis variables
which can affect the default decision, and complement these with credit ratings and IMF

forecast data in a series of robustness tests.

Our second key contribution is to assess which factors are empirically more important in
determining and amplifying the cost of default. To do this, we first look at how much the
cost is amplified by other crisis events, such as banking and currency crises. We then investi-
gate which types of economic activity — for instance, consumption, trade or investment — are
most affected by the default. Here again, the flexibility of the IPSWRA method comes into
play. By simply redefining the treatment or outcome variable definition, we can compute
the state-contingent impact of default on different parts of the economy in a manner that is
consistent with our overall macroeconomic cost estimate.> The end result is a data-driven
estimate of the sovereign default cost, its amplification and transmission channels, all

computed within the same doubly-robust semi-parametric econometric framework.

Our first key finding is that the sovereign default cost is sizeable and persistent, but not
permanent. Default reduces GDP by 2.7% on impact and continues to drag down output
over the subsequent years. During the first five years after default, the cost gradually
increases, peaking at 3.7% of GDP, but it largely disappears by year 10. This stands in

contrast to much of the emerging markets literature that finds largely permanent costs of

2 The flexibility of local projections has also made them attractive to the literature on fiscal multipliers (see

Auerbach and Gorodnichenko, 2012; Owyang et al., 2013; Ramey and Zubairy, 2014).



default and other crises (Cerra and Saxena, 2008; Furceri and Zdzienicka, 2012). Making
use of our comprehensive cross-country dataset, we make sure that this finding is robust to
using alternative default definitions, and after controlling for expectations encompassed in

forward-looking variables.

Our second key finding is that sovereign-banking spillovers, trade frictions and financial
autarky play a key role in generating the cost of default. The cost doubles if the sovereign
default is followed by a systemic banking crisis. In this case GDP drops by 9.5% after
the first three years alone. The bulk of the default cost is driven by sharp declines in
investment and credit, which are particularly stark during joint sovereign-banking crises.
Consistent with the importance of the banking channel, we also find that countries with
more developed financial systems experience higher default costs. Defaulters also undergo
a sizeable and rapid external adjustment. After a default gross trade collapses, with imports
in particular falling sharply as the country reduces its external dependence by increasing
net exports. Both the size of the adjustment and the magnitude of the output cost, as well
as the pre-default current account imbalances, are much higher under pegged exchange
rate regimes. These results point to high output costs of financial autarky, especially when

the necessary external adjustment is difficult to attain.

These findings have important implications for the understanding of sovereign default
and its aftermath. First, we show that even after endogenising the decision to default there
is still a significant and persistent — but not permanent — sovereign default cost. Second,
this cost is accompanied by a substantial reallocation of resources within the economy
which, in presence of adjustment frictions, could generate the observed output cost. Third,
the magnitude of the cost is largely contingent on two factors: banking system conditions
and the feasibility of the necessary external adjustment. While defaults under flexible
exchange rates incur little trade disruption and carry a near-zero cost similar to that found
by Levy-Yeyati and Panizza (2011), the cost of default followed by systemic banking crises
exceeds that of most other “extreme events” in emerging and advanced economies (Cerra

and Saxena, 2008; Jorda et al., 2013).

How do our results map into the theory literature on sovereign risk? The default cost
estimate is higher than the temporary 2% endowment penalty typically assumed in the
literature (see, for example Aguiar and Gopinath, 2006; Yue, 2010), but lower than the
output cost attributed to the endogenous reinforcement mechanism in Mendoza and Yue
(2012). The increase in net exports and the collapse in gross trade indicate that autarky
costs — the key mechanism in most sovereign default models — do play an important role

in explaining the cost of default. However, our findings suggest that banking distress acts



as a key amplifier and propagator of default costs. A better understanding of this second
mechanism and its interaction with autarky costs would enhance both the intuitive appeal

and the applicability of sovereign default models.

This paper is structured as follows: the next section reviews the theoretical and empirical
literature on default costs. We then describe the methodology and data used in our

estimation, and present our results. A final section concludes.

2. WHAT WE KNOW ABOUT SOVEREIGN DEFAULT COSTS

Theoretical economic models assume that sovereign default is costly. Because sovereign
debt contracts are not enforceable, defaulters have to face a credible punishment in order
to ensure debt repayment and facilitate sovereign borrowing in the first place. The classic
analysis in Eaton and Gersovitz (1981) assumes that this punishment takes the form of a
permanent exclusion from international borrowing markets, or autarky. But even though
autarky is sufficient to sustain sovereign borrowing in theory, it carries no direct output
costs and only affects the government’s ability to smooth consumption over time. This
limits the amount of punishment in the canonical model and results in very low levels of
sustainable debt (Aguiar and Gopinath, 2006). It also predicts that countries would tend
to default during times of good economic performance or high productivity, which is the
opposite of what we tend to observe empirically (Tomz and Wright, 2007).

To get around these problems, theoretical models have introduced a number of modi-
fications that make default more costly. A number of papers — for example Aguiar and
Gopinath (2006) and Yue (2010) — add a direct output cost, typically parametrised at 2% of
the country’s economic potential, in order to achieve higher sustainable debt levels. Some -
such as Arellano (2008) — further assume that this direct cost increases with output, which
reduces the incentive to default during good times. More recent work has suggested ways
to microfound this direct output cost. Mendoza and Yue (2012) show that post-default
autarky can harm firms’ production capabilities because they would not be able to import
the necessary intermediate inputs, whilst Gennaioli et al. (2014), Bocola (2016), Perez (2015)
and Sosa-Padilla (2018) show that default can inflict damage on the country’s banking
system, either via write-offs on sovereign bonds held by banks, or contagion to bank
funding markets. This in turn reduces bank lending, investment and output. Quantitative
theoretical models of sovereign default leave two main open questions for the empirical
literature: first, what is the overall cost — or direct penalty — of sovereign default; and
second, what are the channels through which a default affects economic performance.



Table 1: Existing estimates of the cost of sovereign default

Default cost, % GDP

Paper Method
First year Medium
term
Historical unconditional estimates:
Reinhart and Rogoff (2011a) 3-4%" 5% Average path of GDP
Tomz and Wright (2007) 1.6% 1.4% Deviation from HP trend
Conditional estimates using more recent data:

De Paoli et al. (2009) 5.5 - 10.5% ' per year Fixed effects panel + counterfactual
comparison. Defaults with high ar-
rears only.

Furceri and Zdzienicka (2012) 5.6% 10% Two-stage GMM panel. Also local
projections. Sovereign crises only.

Borensztein and Panizza (2008) 2.6% not sig. Fixed effects panel + controls

Levy-Yeyati and Panizza (2011) not sig. not sig. Fixed effects panel, quarterly data

Notes: Not sig. means “not significant”. All estimates are based on annual data unless otherwise specified.

t We use the estimates determined by Reinhart and Rogoff (2011a) for GDP growth after a default on external
debt, and subtract a 2% annual GDP growth trend to arrive at the estimate in the table.

t 1 De Paoli et al. (2009) median cost estimates, baseline results. The average cost is higher (12 — 13% GDP).

Empirical studies focussing on the channels through which default affects the economy
tend to find some evidence in support of autarky. Cruces and Trebesch (2013) show
that defaulters subsequently experience higher credit spreads and outright capital market
exclusion, and that the penalties are higher, the less favourable the default is for creditors.
Turning to the direct trade channel, Rose (2005) and Borensztein and Panizza (2010)
document a negative impact of default on exports and export-oriented firms. Hébert and
Schreger (2017) exploit legal rulings in a sovereign debt case to estimate the causal response
of Argentinian equity prices to rising default probabilities. They show that equity prices
fall on average after court rulings and find stronger effects for export-oriented firms and
banks. Gennaioli et al. (2018), Acharya et al. (2018) and Andrade and Chhaochharia (2017)
also find evidence in support of the banking channel: at time of sovereign stress, domestic
banks with larger sovereign debt exposures tend to reduce lending, while firms reliant on
these banks lower investment and sales, and experience drops in stock prices. Borensztein
and Panizza (2008) find an increased likelihood of systemic banking crises after sovereign
default, while Reinhart and Rogoff (2011) show that sovereign debt crises are often preceded

by banking crises in historical data.



A number of studies have also examined potential channels for amplification of the default
cost, but these have almost exclusively focused on the negotiation process itself. Overall,
the evidence presented by Trebesch and Zabel (2017) and Asonuma and Trebesch (2016)
suggests that a pre-emptive, or more collaborative approach to negotiation results in lower
default costs. More recent studies following our paper have further looked into these
links. Asonuma et al. (2016) show that pre-emptive renegotiation attenuates the impact of
default on trade and output and Balteanu and Erce (2018) provide further evidence on the

interactions of debt and banking crises.

Studies of overall default costs have tackled this problem in a number of ways, with the
results summarised in Table 1. Whilst historical studies (see Reinhart and Rogoff, 2011a;
Tomz and Wright, 2007) have documented a general negative correlation between default
and output growth, other studies based on more recent data have attempted to disentangle
the effect of sovereign default from that of other observed confounders. The range of these
conditional sovereign default cost estimates, however, is extremely broad. At one end,
there are the estimates of De Paoli et al. (2009) and Furceri and Zdzienicka (2012) who find
sovereign default costs of 6% or more of a country’s GDP on impact, and a permanent
cost upwards of 10% GDP in the longer term. At the other end, Levy-Yeyati and Panizza
(2011) who base their findings on quarterly data, find no default cost at all. Lying between
these two extremes is Borensztein and Panizza (2008)’s estimate of a 2.6% GDP cost on
impact. This dispersion among individual estimates, taken together with the wide variety
of methods and data used, makes it difficult to make inferences about the size of the default

penalty.

Our study complements the existing literature in two ways. First, we apply an up-to-date
econometric method to a comprehensive dataset in order to provide a more conclusive
estimate of the overall default cost. Second, we study the different channels that may trans-
mit the sovereign default cost through the economy within the same empirical framework,
which allows us to bridge some of the gaps between the literature on overall default costs

and that on the individual transmission channels.

3. ESTIMATING SOVEREIGN DEFAULT COSTS

To calculate the cost of sovereign default, we need to compare two counterfactual scenarios:
one where the representative country in our sample defaulted and the other where it
did not. If the default decision was random — or exogenous — it would be sufficient to

compare the average performance of defaulters to that of non-defaulters. But countries



Table 2: Characteristics of treatment and control groups

Treatment Control Difference

(defaulters) (non-defaulters) significant?
GDP growth -1.76 1.70 Yes(1% level)
External public debt/GDP 43.68 47.10 No
Inflation 24.75 17.13 Yes(5% level)
Openness 62.92 79.89 Yes(1% level)
Governance quality score (Polity) -1.80 -0.02 Yes(5% level)
Banking crisis probability 0.10 0.05 Yes(5% level)
Currency crisis probability 0.13 0.08 Yes(10% level)
War intensity (scale o — 20) 1.02 0.96 No
Coup probability 0.09 0.06 No

Notes: All values refer to the year preceding default, and in the case of banking and currency crisis
probabilities, to two years before default. Openness is the ratio of gross imports and exports to GDP.
Governance quality is scored on a scale from -10 to 10, with a higher score meaning better governance. All
ratios are presented as percentage points, all growth rates in percent. The third column tests the equality of
the respective means between the treatment and the control group. GDP growth and inflation are winsorized
at the 2% level to exclude outliers.

do not default at random. Table 2 shows that the decision to default is endogenous to a
number of observable variables: for example, defaulters tend to have higher debt and lower
growth, with many still recovering from another crisis — all factors that could suppress
future economic performance. A simple means comparison would therefore conflate the

impact of these confounding factors with that of the default itself.

To negotiate this problem, we need to capture the exogenous variation of default decisions.
We cannot do this by means of an experiment; moreover there are no apparent historical
natural experiments or plausible exogenous instruments when it comes to analysing
sovereign defaults. Therefore this analysis proceeds in a different direction: we accept that
the default decisions in our dataset are endogenous, but we seek to explicitly model this
endogenous decision process and account for it in our estimation. Modelling the default
decision allows us to effectively reverse-engineer it and rebalance the sample “as if” it were
taken at random. To do this, we use the inverse propensity score weighting methodology
developed by Angrist et al. (2013) and Jorda and Taylor (2016), described in the following

section.

3.1. Estimation procedure

The inverse propensity score weighting (IPSW) estimation proceeds in two stages. The
tirst stage models the default decision by estimating a policy propensity score for each



observation in our sample. This score is simply the likelihood of default predicted by a
logit model, as follows:
PD;y = A(Xi 1, X{ 1, X{ 2, P) (1)

Here @i,t is the predicted default probability for country i at time ¢, conditional on a set of
predictor variables {X?, XP }; some (X?) included with one lag and others (X~P ) with two.

A is the logistic distribution function.

The second stage rebalances the sample to mimic a setting where the default decision was
random. Compared to a random sample, our group of defaulters contains too many cases
where countries defaulted for endogenous reasons such as having low growth or high debt.
The control group, on the contrary, will contain countries with very good debt fundamentals
and a low likelihood of default. We can estimate the extent of this non-random selection
using the logit in equation (1). A highly endogenous default would be forecastable based
on observables, and attain a high predicted default probability ﬁbi,t in the logit. A highly
endogenous control group observation would, on the contrary, have a low probability of
default. To correct for this non-randomness, the IPSW procedure rebalances the sample by
giving the more endogenous observations in each group a low weight in the estimation.
For this purpose, the weights — or inverse propensity scores — are 1/ ﬁbi,t for the defaulter
(treatment) group, and 1/(1 — fﬁi,t) for the non-defaulter (control) group.

Once the sample is rebalanced, the cost of default is measured as its “average treatment
effect”: the average difference in potential outcomes of defaulters and non-defaulters across
the sample. Potential outcomes are computed using a conditional local projection forecast

over a horizon of 10 years (Jorda, 2005):
Ayi,t—i—h = K + 9h§i,t -+ Fhlleft_l + fhllf(gt_l + fhlzf(ft_z + ei,t h e {O, ...,9},‘ (2)

Here Ay;;in = Yit+n — Vit is the conditional forecast of the cumulative growth in the
outcome variable (GDP), for years t to t + 9. «; are country fixed effects, J;; is the treatment
variable — in our case a simple 0/1 sovereign default dummy — and X, X€ are the control
variables, again included up to two lags. We follow Jorda and Taylor (2016) and use a richer
set of predictors in stage 1 (1) than controls in stage 2 (2), hence XC¢ c XP and X€ c XP.
¢; is the constant-variance zero-mean error term. Standard errors are clustered by country.
Accounting for correlation across time and in the cross-section as in Driscoll and Kraay
(1998) would reduce the local projection standard errors and as a result the errors reported

in the tables should be viewed collectively as an upper bound.3

3 The Driscoll and Kraay (1998) procedure is not well specified for an IPSWRA estimator. We therefore
report country-clustered errors for all specifications to ease comparability.



The estimation in (2) runs 10 separate regressions, one for each horizon h, and uses them
to compute counterfactual forecasts of future GDP in the event of default or continued
repayment, for each observation in our sample. The average treatment effect of sovereign
default is then the weighted difference between these potential outcomes, computed on
the rebalanced sample where each observation is weighted by the inverse of its propensity

score:
ATE,(5)PSWRA _ R » A * 0y 1 Aipnx (1= Oit) )
"Def 7 % PD;; NNoDef 55 1— PDj,

Here, Afj; ;1 is the forecast obtained by estimating (2), é;; is the default dummy used to
separate observations into the treatment and control groups (defaulters and non-defaulters),
and (1/PD;;) and 1/ (1 — PD; ;) are the inverse propensity score weights for the two groups.
We truncate the weights at 10 as recommended by Imbens (2004). ATE,(6)PSWRA ig the
average treatment effect of default, again computed over the ten-year horizon. In our
setting, the treatment J is a dummy variable. In this case, the treatment effect ATE; ()
equals the regression coefficient 6}’ on the sovereign default dummy ¢ in a weighted local

projection regression, where the weights IPW correspond to the inverse propensity scores:

AYipen = a+ 001 % IPW;y + Ty 1 XS, % IPW + T 1 X5y % IPW i+
TpoXiy o IPWis+eip, (4)

with IPW;; =1/ P/Dl\t for defaulters and IPW;; =1/(1 — P/DTt) for non-defaulters.

Combining the local projection methodology with inverse propensity score weighting
gives us the inverse propensity score weighted regression-adjusted (IPSWRA) estimator
introduced by Jorda and Taylor (2016). This estimator has a number of advantages compared
to other methods used in the literature. Most of existing estimates of sovereign default
costs rely on OLS or GLS, while some recent papers have also used LPs without the IPSW
adjustment. Compared to the OLS and GLS estimates, the IPSWRA framework produces
a direct unbiased estimate of the medium- and long-run cost of default, i.e. the “average
treatment effect” from t to t + h.4 This is crucial, since the fallout from macroeconomic
crises in emerging markets tends to be quite persistent, both in sovereign default models
and in the data. This dynamic estimate is also robust to misspecification, for a number

of reasons. The local projection in (2) imposes little structure on the data, and allows

4 One potential alternative is to include lagged default dummies in an OLS, as, for example in (Borensztein
and Panizza, 2008). Unlike LPs, this does not allow us to estimate the ATE of sovereign default, because each
lagged treatment dummy is conditioned on contemporaneous controls at ¢, and not lagged controls at t — £,
which confounds the impact of past default on current control variables, and current outcome variable.

10



the response ATE),(5)""SWRA to vary in a non-linear manner over the forecast horizon h —
unlike, say, a VAR which carries a linear structure of the form ATE,(5)VAR = Fx ATE;,_(9),
where F is some coefficient matrix. The propensity score weighting additionally allows
the selection into defaulters to be a non-linear function of predictors and controls. With
both the default decision and the cost likely subject to a multitude of threshold effects,
accounting for non-linearities in both stages of the estimation is crucial for obtaining an

unbiased sovereign default cost estimate.

The combination of local projections and propensity score weighting makes the estimator
“doubly robust” to regression misspecification: it is unbiased as long as at least one of the
regression stages (1) and (2) is specified correctly. This regression framework is also highly
flexible, and allows us to account for a number of state dependencies, types of treatment
and outcomes within the same empirical framework. Looking into these state dependencies
is key to understanding what, ultimately, drives the cost of default. For example, to see if
the banking and trade channels are important, we can estimate the export cost of defaults
that are followed by systemic banking crises by changing the definition of ¢ to a “default
and banking crisis” scenario, and the definition of y — to exports rather than GDP. Taken
together, the IPSWRA methodology offers a data driven, flexible, robust semi-parametric
approach that gives us a best-practice estimate of sovereign default cost, and helps shed

light on its underlying determinants.

3.2. Identification

A causal interpretation of our estimates relies on one crucial assumption: selection on
observables (see, for example Angrist et al., 2013; Imbens, 2004; Jorda and Taylor, 2016).
Conditional on the propensity score predictors in (1) and local projection controls in (2),
the decision to default §; should be independent of potential outcomes — denoted here
as Ay;+,(6) — which capture counterfactual future GDP growth in the event of default
(6t = 1) or continued repayment (J; = 0), for the horizon of 10 years. This assumption can

be summarised as

Ay () LS | XP 1, X1, XP 5 B h€{0,...,9}, (5)

where X |, XP | XP , and B are the policy score predictors and parameters from (1).

In practical terms, “selection on observables” means that our control and predictor set
should be be rich enough to explain the variation in default decisions that is endogenous

to future growth prospects, such that any remaining variation is independent of growth
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outcomes. The main advantage of this identifying assumption is that it does not rely on
any form of exclusion restrictions. Put differently, all the variables in our dataset can
be endogenous, from the decision to default to export growth and other crisis events.
What matters is that we, in a sense, capture the full information set of the policymaker:
conditional on all the endogenous variables we can observe at time ¢, there should be no
systematic deviations in default decisions that are correlated with future GDP in periods ¢
to t 4 h. This non-reliance on exclusion restrictions makes IPSWRA ideal for estimating
the cost of default in a broad macroeconomic setting. Even though it may be possible to
find credible exogenous instruments for sovereign defaults in individual case studies — as,
for example, argued by Hébert and Schreger (2017) for the legal disputes surrounding
Argentina’s default in 2001 — this is not an option in a richer cross-country setting. This
means that any cross-country analysis of sovereign default costs, including the popular OLS
and GLS methods, has to rely on some form of selection on observables. IPSWRA is simply
the most robust method of extracting default cost information from a set of observable

endogenous variables.

The “selection on observables” assumption is demanding, and difficult to satisfy comple-
tely: even if our dataset included all observable data on the eve of default, policymakers
may still have access to private information about future economic prospects that influences
their decisions. That being said, there are several things we can do to ensure that our
estimates come as close as possible to fulfilling this assumption and identifying the causal
impact of sovereign default. These basically come down to definitions of § and X in
equation (5). To allow for selection on observables, the decision to default 6 has to be as
exogenous as possible, and X should come close to capturing the full information set of
the policymaker. We take several steps to ensure these conditions are met. First, our X
is constructed to capture all the main determinants of sovereign default identified in the
existing literature (see, for example Manasse and Roubini, 2009) — from macroeconomic to
international, macro-financial and political factors. In a series of robustness checks, we furt-
her extend X to include “softer” forward-looking information on sovereign credit ratings
and GDP growth forecasts. For §, we use the default definition that is least dependent on
the country’s current and future economic performance. We discuss the choice in detail
in Section 4 but, in brief, we include all instances where a sovereign debt payment was
missed and recognised as such by the rating agencies, and do not focus on extreme or crisis
events, which are likely to be more endogenous. We also investigate whether our results
hold across a number of different definitions of J, and for different data subsamples and
country groups, which acts as a check for variation in unobservable characteristics of the

treatment and control groups.
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4. A DATASET OF SOVEREIGN DEFAULTS AND THEIR DRIVERS

To compute the default cost estimate, we require data on the sovereign default decisions
J, their economic outcomes y, and the conditioning set X that informs us about the state
of the economy before the default takes place. The first challenge lies in defining what
constitutes a sovereign default. The literature has proposed several such definitions, which
are summarised in Table 3. The simplest way to define default is in strict legal terms, as a
failure to honour the original conditions of the sovereign debt contract. This involves either
missing a payment, or changing the contractual terms as part of a distressed restructuring.
Standard & Poor’s (Beers and Chambers, 2006), Reinhart and Rogoff (2011b) and Reinhart
and Trebesch (2016) broadly follow this default definition.

A number of authors have proposed modifications to the simple legalistic definition
which effectively make it more stringent. The Standard & Poor’s definition attaches the same
significance to short repayment delays that are relatively unsubstantial and defaults that
involve large financial distress for debtors and creditors. To exclude these less substantial
default episodes, Beim and Calomiris (2000) only count repayment delays of six months
or more, and combine default spells that occur within five years of each other. Beim and
Calomiris (2000) also exclude defaults that occurred for political motives. Laeven and
Valencia (2008) use a somewhat less precise case-by-case approach to select only those,
more severe, defaults that can be classified as “debt crises”. Detragiache and Spilimbergo

(2001) only count those repayment delays where a country accumulated arrears amounting

Table 3: Alternative definitions of sovereign default

Source Definition Key criteria

Standard & Poor’s (baseline)  Failure to make a payment; distressed Legal
restructurings

Reinhart and Rogoff (2011b)  Similar to Standard & Poor’s, but using Legal
slightly different sources

Beim and Calomiris (2000) As above, but group spells of defaults Legal + duration
less than 5 years apart together, and
ignore political defaults

Laeven and Valencia (2008) Failure to make a payment; distressed Legal + extent of crisis
restructurings; case-by-case selection of
crisis episodes

Detragiache and Spilimbergo Non-payment arrears > 5% of total debt, Legal + size of arrears
(2001) and distressed restructurings
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to 5% or more of their external public debt or when there is a restructuring agreement with

commercial creditors listed in the Global Development Finance.

To fulfil the “selection on observables” assumption, our default definition has to be
as neutral or exogenous as possible. The definitions that focus on more severe defaults
will by their nature be more endogenous, and are likely to select those events that have
relatively less favourable economic outcomes. We therefore use the simple legal definition,
as categorised by Standard & Poor’s, as baseline. Because the Standard & Poor’s data beyond
2006 and before 1975 are not systematically available, we complement these with estimates
of Reinhart and Rogoff (2011b) and Reinhart and Trebesch (2016) for the corresponding
years. Throughout, we only consider defaults on external debt. Even though domestic
debt is important from a broader perspective (Reinhart and Rogoff, 2011a), defaults on
these obligations are more difficult to define, and are more likely to be endogenous to the
country’s economic conditions.> Our baseline default definition therefore consists of all
instances of missed repayments and distressed restructurings of external government debt

to private creditors that took place between 1970 and 2010.

To gain a comprehensive picture of sovereign default costs, we also apply our baseline
estimation to the four alternative default definitions listed in Table 3 (See Section 5.2 and
Appendix Section B4-1). To do this, we extend each of these definitions to cover the period
1970 — 2010, using data from Standard & Poor’s, Reinhart and Rogoff (2011b), Reinhart and
Trebesch (2016) and Beers and Nadeau (2015). Appendix Section A2 and Table A2.1 provide
further details on the data construction, and Appendix Figure A3.1 provides a timeline of

sovereign defaults under the five alternative definitions for each country in our sample.

Figure 1 shows the frequency of sovereign default events from 1970 to today under our
baseline definition. The teal bars show the number of defaults in each year, and the solid
line — the share of countries in default. The in-default share is the ratio of countries that
have newly defaulted, or a still negotiating a past default, to all independent countries.®
Appendix Figure A2.1 shows the corresponding trends for the four alternative default
definitions, which paint a similar picture to Figure 1. Defaults peak at 10-15 per year during
the 1980s Latin American debt crisis. Many of these defaulters continue the distressed
debt negotiations until well into the 1990s, such that between 1985 and 1995, around one

in every four countries is in default on its external debt obligations. Defaults become less

5 For example, domestic defaults can take form of high inflation as well as outright debt repudiation,
which creates difficulties both in terms of definition and the endogeneity of such events.

6 We use the classification of Reinhart and Trebesch (2016) to exclude all countries that are not independent
in a certain year, but we additionally include countries that are not covered in the Reinhart and Trebesch
(2016) dataset as part of the total, which is why our in-default share is somewhat lower than that of Reinhart
and Trebesch (2016). See Appendix A2 and Figure A2.1 for further detail.
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Figure 1: Frequency of sovereign defaults since 1970

O = - Lo

1970 1975 1980 1985 1990 1995 2000 2005 2010

Share of countries in default Number of defaults

Notes: Data are based on our baseline default definition, which follows Standard & Poor’s. Share of countries
in default is relative to all countries in our sample, including advanced economies but excluding countries
classified by Reinhart and Trebesch (2016) as not being independent at the time.

frequent after the early 1990s, averaging less than 5 per year, and the in-default share falls
to 5-10 percent. Over the whole sample, sovereign default is a relatively regular occurrence:
at any point in time, between 5% and 25% of countries are in default on their external debt
obligations. Yet, there is little consensus on the economic costs of these events and their
underlying drivers. To approach these two questions, we turn to the IPSWRA regression

framework described in Section 3.

The data sources for each variable in our regression are described in Appendix Table A1.1.
The treatment variable ¢ is the sovereign default dummy, set to equal 1 in the first year of a
default and zero otherwise. The outcome variable y is equal to cumulative GDP growth
and its components — i.e. consumption, investment, government spending and net exports.
We use a consistent sample throughout our estimation, which means that for every default,
we have data on economic outcomes 10 years ahead, and the full set of the conditioning
variables. This reduces the number of defaults considered relative to Figure 1, and means
that we only include defaults up to 2001, which uses the data on outcomes up to year 2010.
In line with Standard & Poor’s, we treat each default or distressed resturucturing as a new
event, even if it is part of a serial default spell: for example, the repeated debt restructurings
by Uruguay during the 1980s are recorded as three separate default events with § =1 in
1983, 1987 and 1990. Finally, we allow the 10-year treatment windows to overlap across
default: for example, the treatment effect of the 1983 Uruguay default will include years
1987 and 1990 within the 10-year spell. This precludes us from making judgements about

potential default outcomes which could violate the “selection on observables” assumption.
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The Beim and Calomiris (2000) definition of § minimises such potential for overlap by
requiring a minimum 5 year distance between the end of one and the beginning of another
default episode. Appendix Table A1.2 lists the defaults included in our sample (92 in total),
and Appendix Table A1.4 lists the countries and years included in the regression.

To choose the set of control variables, we follow existing literature in Jorda and Taylor
(2016) and Imbens (2004), which suggests a rich set of predictors in Stage 1, complemented
by a smaller set of controls in Stage 2. The Stage 1 predictors include all variables that help
forecast sovereign default, as established, for example by Manasse and Roubini (2009) and
Manasse et al. (2003). Stage 2 controls are those variables that both help predict defaults and
are likely to affect future economic outcomes. Given the large number of control variables
relative to default occurrences, we limit the number of lags to 2, and only include 1 lag
for those variables where the second lag is insignificant in statistical and economic terms.
Increasing the number of lags does not generally affect the size of the estimated coefficients,

but reduces their precision. We summarise these conditioning variables below.

Controls and predictors: X©. These variables enter both the logit in Stage 1, and the LP
in Stage 2. Macroeconomic controls capture the fact that defaulting countries tend to have low
growth, and often accumulate external imbalances, hence we include GDP growth, level and
deviation from trend, inflation and a host of trade-related variables such as terms of trade
and the current account balance. Debt controls capture the fact that defaulting countries
tend to have high levels of debt, and there is also evidence linking debt levels to future
growth. Political controls capture the quality and changes in governance, which should
affect long-run growth through institutions, and the default decision through policymaker
preferences and constraints. Crisis controls allow us to condition on systemic banking,
currency or political crises occurring prior to default, which tend to both trigger poor GDP
growth and increase the default probability. Soft information on sovereign credit ratings and
growth forecasts reduces our sample size, but provides an important robustness check that

better captures sovereign distress and growth prospects.

Predictors only: X’ not in X©. These capture additional default predictors that are
connected to financial rather than macroeconomic conditions, and global financial factors.
Debt and financing conditions include country-specific short-term refinancing needs, and
measures of global risk appetite and funding costs. Because the logit regression does not
include country fixed effects, we complement these with country-specific factors which affect

the likelihood of default, such as default history and continent dummies.
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The set of controls is substantially broader than that used in the existing literature,
which typically relies on a subset of our macroeconomic controls, with some papers also
conditioning on a preceding banking crisis (Borensztein and Panizza, 2008; De Paoli et al.,
2009; Furceri and Zdzienicka, 2012; Levy-Yeyati and Panizza, 2011). This study expands the
typical conditioning set by adding additional debt, political and crisis controls to the LP in
stage 2, utilising the power of the full set of macro-financial predictors from the literature
on predicting sovereign debt crises (Manasse and Roubini, 2009; Manasse et al., 2003) in the
stage 1 logit, and performing additional robustness checks using forward-looking rating
and forecast variables. A more detailed discussion of why we include each variable, and its
expected impact on the likelihood of default and future growth is provided in Appendix
Table A1.3. Taken together, the relatively neutral default definition and the rich conditioning
set help us fulfil the “selection on observables” assumption and ensure that our empirical

analysis provides a robust and reliable estimate of the cost of sovereign default.

5. THE COST OF DEFAULT

What is the cost of sovereign default? Table 4 (bottom row) and Figure 2 (solid black line)
show our baseline IPSWRA default cost estimate, computed by applying the methodology
described in Section 3 to the dataset described in Section 4. To put our findings in per-
spective, we also present an unconditional cost estimate that does not make any adjustment
for endogeneity beyond controlling for time-invariant cross-country differences in GDP
growth rates, and a conditional cost estimate which includes the full set of controls X but
does not rebalance the sample using propensity score weights. For each set of estimates, the
cost is calculated as the difference in cumulative GDP growth between two counterfactual
scenarios: one where a country defaults in year 1, and one where it does not (see Appendix
Section B1 for further detail).”

Without controlling for endogeneity, sovereign default appears very costly. The uncon-
ditional sovereign default cost is 3.3% of GDP in year 1, 4.9% in year 2, and 5.6% in year
10. After a sovereign default, there seems to be no economic recovery. But if we, instead,
account for observable economic, political and financial conditions before default, the cost
becomes much smaller and less persistent. Controlling for observables in a local projection
(Table 4 middle row, Figure 2 solid grey line) reduces the cost estimate to 2.7% of GDP

7 As shown in equation (4), this difference is also equal to the coefficient ;" on the default dummy in a
weighted least squared regression, where the weights correspond to the inverse propensity scores. All the
tables in the main text show the average treatment effect only. Coefficients on predictors and controls, and R?
statistics at different horizons are shown in Appendix Tables B2.2 and B2.3.
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Table 4: Impact of sovereign default on GDP

Year 1 2 3 4 5 6 7 8 9 10

Unconditional _3'33*** _4'91**>& _4.95*** _4.91*** _5‘49*** _5‘93*** _5'98*** _5'98$>&* _5.35*$>& _5.62**
(0.64)  (0.97) (1.06) (1.24) (134) (1.53) (1.70) (1.88) (2.14) (248)

Conditional -2.73%%  g.04%** -3.83"F -3.50"* 411" 435" -3.90"* -3.62" -3.10 -2.97
(0.57)  (0.92) (1.01) (1.14) (127) (145) (1.56) (1.78) (2.06) (2.30)

IPSWRA -2.69%*F -3 85%*F  _3.63%F g3 4" g3t 348" -2.08 -2.27 -1.62 -1.74
(0.60) (1.01) (1.16) (1.34) (1.54) (1.77)  (1.92) (2.18) (2.51) (2.84)

Observations 2609 2609 2609 2609 2609 2609 2609 2609 2609 2609
Defaults 92 92 92 92 92 92 92 92 92 92

Notes: Average treatment effect of sovereign default on cumulative real GDP per capita growth. Clustered
standard errors in parentheses. The unconditional local projection controls for country fixed effects only. The
conditional local projection controls for country fixed effects and all the varialbes listed in Table A1.1. The
IPSWRA uses all predictors listed in Table A1.1 in the first stage, and all controls in Table A1.1 plus country
fixed effects in the second stage.

*, ¥, %% Significant at 10%, 5% and 1% levels respectively

Figure 2: Impact of sovereign default on GDP

-2 0

per cent GDP

4

Years

—g—=|Jnconditional Conditional IPSWRA

Notes: Cumulative treatment effect, GDP per capita growth. Unconditional
specification controls for country fixed effects only. Conditional and IPSWRA
specifications control for country fixed effects and the full list of variables in Table
A1.1.
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in year 1, 4% in year 2 and a statistically insignificant 3% in year 10. Accounting for
non-linearities in selection through IPSWRA further reduces the cost, such that it is below
4% of GDP at all horizons and statistically insignificant beyond year 6, with a point estimate

of 1.7% in year 10.

Two key findings emerge from this analysis. First, sovereign default is costly. Even after
controlling for endogeneity and non-linearities in outcomes and selection, sovereign default
reduces output by 2.7% on impact and 3.7% at peak in year 5. Second, controlling for
endogeneity matters. The IPSWRA estimate is roughly half the size of the unconditional

cost, and the output paths under these two types of estimation are statistically different.®

The reason for this lower cost is that our Stage 1 logit and Stage 2 IPSWRA account for
non-random selection into defaulters, and the co-dependence between default and future
GDP growth. Appendix Figure B2.2, Table B2.2 and Table B2.3 present the outcomes of the
Stage 1 and 2 logit and LP regressions. The Stage 1 logit does well at predicting defaults,
with a ROC of 0.84 substantially higher than the naive prediction benchmark ROC of 0.5.7
Appendix Table B2.1 shows that the resulting sample rebalancing helps make our control
and treatment groups more similar along a number of observable characteristics, bringing
our data closer to that selected at random. Stage 2 controls help forecast GDP growth
both at long and short horizons. The Stage 2 LP, in turn, is able to explain much of the
endogenous variation in GDP growth, especially at long horizons, with R? statistics of 28%

in year 1 and 74% in year 10.

Consistent with the existing literature (Manasse and Roubini, 2009; Manasse et al., 2003),
both debt and macroeconomic variables help in predicting sovereign default, with higher
debt service and low growth making default more likely (Appendix Table B2.2). We find
that debt levels are somewhat less important, perhaps because countries with good growth
prospects can and want to borrow more, but are also less likely to default. We also find an
important role for global factors such as commodity prices and interest rates, which have
so far received relatively little attention in the literature. The Stage 2 LP shows that some of
these variables also help forecast future GDP: for example, consistent with existing studies
(Borensztein and Panizza, 2008), low GDP growth means both that default is more likely

8 Using a “sandwich” estimator, we find that the conditional and unconditional paths are significantly

different, at 10% level over the full horizon, with higher significance levels for individual years 1, 7, 8, 9 and 10.
We cannot test for the difference between the IPSWRA and unconditional paths because these specifications
are not nested, but since the IPSWRA cost is smaller than the conditional LP cost, this test acts as a more
conservative lower bound for the difference between the two specifications.

9 ROC, or the “receiver operating characteristic” is a relative comparison of true positive and false positive
rates, bounded between o and 1, with 0.5 corresponding to naive or uninformed prediction and 1 - to
a perfectly accurate forecast. Schularick and Taylor (2012) provide a more detailed description of the
methodology when applied to rare economic crisis events.
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and that future GDP growth will also be low (Appendix Table B2.3). Extending the set of
controls beyond the usual macro variables shows that debt and global factors also affect
future GDP, with high debt or increasing commodity prices predicting high future growth.
Political and crisis variables, in turn, matter a lot for long-run growth, with most variables
which reduce future GDP — such as banking crises and coups — also increasing the default
probability.

The IPSWRA default cost estimate is somewhat lower than most of those in existing
literature, particularly at longer time horizons. Our short-run cost estimate is similar to
that in Borensztein and Panizza (2008), but above the zero cost found by Levy-Yeyati and
Panizza (2011). Our long-run cost estimate is a fraction of those in Furceri and Zdzienicka
(2012) and De Paoli et al. (2009), who find magnitudes of close to 10-15% of GDP. In the
bigger picture, the cost of sovereign default appears to be somewhat lower than that of other
emerging market crises (Cerra and Saxena, 2008), but above that of a “normal” recession in
advanced economies (Jorda et al., 2013). The dynamic path of our cost estimate also stands
apart from most studies of sovereign default and other emerging market crises, which find
either a very small cost at all horizons, or large costs both in the short and medium to
long term (see Table 1 and Cerra and Saxena, 2008). We, on the contrary, find a sizeable

short-run cost, but a very low or zero long-run cost.

The differences between ours and other existing estimates of sovereign default cost
come about from two sources. First, our comprehensive sample of defaulting countries,
complemented by a consistent best-practice default definition (see Section 4) ensures that
even unconditionally, the cost estimate is sizeable but not overly large. Studies which find
a zero or very high cost (De Paoli et al., 2009; Levy-Yeyati and Panizza, 2011) generally rely
on much more restrictive samples of countries and defaults. Second, the conditioning on
observables in the two stages of the IPSWRA attenuates this cost estimate, especially at
longer horizons. Figure 2 shows that the distance between the unconditional and IPSWRA
cost estimates increases with the horizon, and the same is true for the R? of the stage 2
explanatory regression shown in the Appendix Table B2.3. This means that we are able to
attribute much of the long-run GDP variation to endogenous factors rather than sovereign
default.

To further delineate the contribution of our method - including both the extensive
control set and the IPSWRA estimation — Figure B3.3 compares our methodology to that
used in two other prominent sovereign default cost studies, by Borensztein and Panizza
(2008) and Furceri and Zdzienicka (2012). We estimate the default cost by applying the

methodology of these two papers to our sample and default definition, thereby abstracting
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from any differences in sample coverage and data choices. Figure B3.3 shows that under
these alternative specifications, the cost estimate is close to our unconditional results, and
considerably larger than both our conditional and IPSWRA estimates. The cost difference
attributable to the method becomes larger at longer horizons. This suggests that the broad
set of controls in the LP combined with the I'SWRA sample rebalancing play an important
role in explaining the difference between our cost estimate and those in other studies, a

tinding that also emerges from the more detailed analysis in Sections 5.1 and 5.2.

Taken together, our baseline results offer both good and bad news for the existing empirical
literature on sovereign default costs. On the one hand, at shorter horizons, more naive
conditional and unconditional correlations between GDP growth and default — such as
those in the historical studies of Reinhart and Rogoff (2011a) and Tomz and Wright (2007) —
are likely to have some causal meaning. But when it comes to estimating the full long-run
impact of sovereign default, controlling for endogenous selection makes a big difference.
The existing empirical consensus is that emerging market crises impose costs that are largely
permanent (Aguiar and Gopinath, 2007; Cerra and Saxena, 2008; Furceri and Zdzienicka,
2012; Gornemann, 2014). But our results show that for one specific type of emerging market
crisis — sovereign default — controlling for endogeneity in selection and economic outcomes
makes most of the long-term cost disappear. Assessing whether this is also the case for

other crisis events is a worthy goal for future research.

The size and duration of the default cost fits well with the assumptions made in most cur-
rent theoretical models. It is higher than the typically assumed 2% temporary endowment
penalty (see, for example Aguiar and Gopinath, 2006; Yue, 2010), but lower than the 6%
output cost attributed to the endogenous reinforcement mechanism in Mendoza and Yue
(2012)."° The estimate is similar to the 5% default cost assumed by Cole and Kehoe (1996)

for the Mexican 1994—95 debt crisis.™”

We have argued that the difference between our findings and those in the existing literature
comes down to a more up-to-date method combined with a comprehensive sample of
defaults and control variables. It is, however, still possible that our results are affected by
endogenous selection into defaulters and certain choices we make about the data. The next

two sections explore whether this could be the case by, first, utilising additional controls

1©  The Mendoza and Yue (2012) calibration is based on the Argentinian default of 2001, which is more
severe than the representative default in our sample.

™ In models of self-fulfilling sovereign crisis such as Cole and Kehoe (1996) and Cole and Kehoe (2000), the
cost of default is not brought about by the government deciding to default per se, but by investors that stop
rolling over the debt. Still, even in these models there is an element of government discretion, since a prudent
government can rule out defaults by keeping its debt levels below the “crisis region”.
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and predictors in the IPSWRA and, second, estimating the cost under various alternative

data definitions.

5.1. Dealing with endogeneity

Section 3.2 makes it clear that a causal interpretation of our results relies on a rich conditio-
ning set X and a neutral, or exogenous default definition . The choice of variables for the
baseline specification, described in Section 4, tries to ensure that this is the case. Here we go
further by expanding the conditioning set X by including information on sovereign credit
ratings and GDP forecasts, which contain soft information on default probabilities and

expected economic outcomes which is of direct relevance to the “selection on observables”

assumption in Section 3.2.

We use country credit ratings provided by the Institutional Investor Magazine, which have
much broader coverage than those of other agencies. The ratings enter the regression in
both levels and first differences. For GDP growth forecasts, we use the dataset provided
in the IMF’s Historical WEO Forecasts Database. These forecasts were made by the IMF’s
individual country units, and cover horizons of up to 5 years ahead. The use of both of these
datasets substantially reduces our estimation sample, effectively restricting it to defaults
that took place in the 1990s. To improve comparability with the baseline specification, we
also construct a synthetic credit rating proxy which covers the full sample by predicting
ratings out of sample using the methodology of Cantor and Packer (1996) (see Appendix
A1 for further detail).

Table 5 presents the results. Panel (a) limits the regressions to a smaller sample — effectively,
the 1990s — but uses the more accurate raw data on credit ratings and forecasts. Panel (b)
uses the less accurate synthetic ratings data, but extends the sample to match that in our
baseline estimation. Table 5 panel (a) shows that the credit ratings and GDP forecasts contain
little additional information relative to our baseline set of observables. The estimation
results in panel (a) top row, which do not account for ratings and growth forecasts, are very
similar to those in the bottom row, which include the additional information. Similarly
to our baseline estimation in Table 4, default is costly but the cost is not persistent, even
though the estimated size of the cost is different because of the smaller sample size. In line
with this intuition, Table 5 panel (b) shows that adding synthetic ratings to the control and
predictor set in the full sample specification makes almost no difference to the size and

significance of the estimated regression coefficients.
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Taken together, the results in this section suggest that if anything, further controlling
for default endogeneity strengthens our baseline findings: sovereign default is costly, but
the cost is attenuated by conditioning on observables, particularly in the long run. Still,
our observable data themselves, including the default definitions and variable choices, are
potentially subject to further selection biases which we examine next.

5.2. Other considerations

Our baseline estimate relies on the Standard & Poor’s default definition, and does not
consider the effects of different types of default. This means that first, our results could be
driven by the definition we use, and second, that the estimate may not be representative.
The cost may be driven by a small subset of costly defaults — for example, those that have
high magnitude or those that happen when the country is already experiencing substandard

economic performance. We briefly examine each of these concerns to check whether our

Table 5: Controlling for sovereign credit ratings and growth expectations

Year 1 2 3 4 5 6 7 8 9 10 Obs.

(a) Small sample

Baseline -4.50*** -5.39"** -4.87** -4.69* -4.38 -4.01 -1.83 -1.16 -1.09 2.29 927
(defaults: 17) (1.23)  (2.28) (2.41) (2.67) (2.68) (2.97) (2.91) (3.16) (3.04) (3.11)
Ratings and -4.67*** -5.52** -5.11** -5.17* -5.00° -4.80 -2.59 -1.95 -1.69 1.63 927

Forecasts (defaults: 17) (1.25) (2.41) (2.57) (2.86) (2.94) (3.26) (3.19) (3.48) (3.25) (3.22)

(b) Large sample

Baseline -2.70%** _3 Q¥ L3 53Rk 3 p3%* L3 53** _3.30% -2.77 -2.05 -1.42 -1.57 2546
(defaults: 92) (0.59) (1.02) (1.17) (1.34) (1.55) (1.77) (1.93) (2.20) (2.52) (2.83)
Synthetic -2.66%** -3.72% 3 g% 3 127 335%* 310 -2.55 -1.78 -1.08 -1.15 2546

Ratings (defaults: 92)  (0.60) (1.00) (1.14) (1.32) (1.51) (1.74) (1.90) (2.18) (2.51) (2.80)

Notes: Average treatment effect of sovereign default on cumulative real GDP per capita growth. IPSWRA
estimates using country fixed effects. Clustered standard errors in parentheses. Panel (a) is based on a smaller
sample for which data on ratings and forecasts are available. The baseline specification in panel (a) includes
the full set of controls and predictors from Appendix Table A1.1 and the IPSWRA specification in Table 4,
apart from the second lag of the banking crisis dummy. The specification additionally includes Institutional
Investor Magazine ratings and GDP forecasts for years 1 to 5 from the Historical WEO Forecasts Database in
the control and predictor set. Panel (b) is based on a larger sample consistent with the main results in Table 4.
The baseline specification in panel (b) includes the full list of control and predictors in Appendix Table A1.1.
The specification additionally includes synthetic ratings constructed in accordance with Cantor and Packer
(1996) in the control and predictor set. *, **, ***: Significant at 10%, 5% and 1% levels respectively.
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Figure 3: Cost estimates for different definitions of sovereign default
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Notes: The baseline definition uses Standard & Poor’s data, Beim & Calomiris group default spells less than
5 years apart together, Detragiache & Spillimbergo definition is based on arrears to total debt, Laeven &
Valencia focus on sovereign crises, Reinhart & Rogoff takes the data on defaults and distressed restructurings
from Reinhart and Rogoff (2011b), and S & P alternative drops defaults which occur when the country is still
in default on another type of debt.

estimate provides a sufficiently representative and accurate picture of the default cost, with
further details provided in Appendix B4.

Default definition Figure 3 shows default cost estimates under the five alternative defi-
nitions listed in Section 4 Table 3. It also includes an alternative Standard & Poor’s based
definition, which excludes defaults that happen while the country is still negotiating terms
on a previous default on a different type of debt. Figure 3a shows the unconditional
estimates with country fixed effects only, and Figure 3b presents our preferred IPSWRA
specification. Appendix Section B4-1 and Table B4-1 provide a more detailed discussion, as

well as point estimates and confidence intervals for each regression specification.

Our two key results continue to hold under these alternative default definitions. First,
sovereign default is costly: the impact of default on GDP is negative, sizeable and significant
at short to medium term horizons, for all six default definitions, both unconditionally and
under IPSWRA. Second, conditioning on observables reduces the cost, especially at long
horizons. Compared to the unconditional estimates, the IPSWRA cost is 1—2 percentage
points smaller at short to medium horizons, and 4-6 percentage points smaller at long
horizons, across the different definitions. The Laeven and Valencia (2012) and Detragiache
and Spilimbergo (2001) default definitions which focus on more severe default events, and

are hence likely to be more endogenous, result in higher costs, which peak at 6—7% of
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GDP and persist until year 10 of the regression horizon. The costs under the baseline
definition, the S & P alternative, and those of Beim and Calomiris (2000) and Reinhart and
Rogoff (2011b) are broadly similar. The higher costs under the arrears-based definition of
Detragiache and Spilimbergo (2001) suggest that the size of the default may play a role in

determining the cost, which we examine next.

Magnitude We measure magnitude as the total in-default sovereign debt obligations to
private creditors during the first year of default in proportion to nominal GDP. The debt
in default data come from the Bank of Canada CRAG database (Beers and Nadeau, 2015).
Figure 4a contrasts the IPSWRA estimates of the cost of high- and low-magnitude defauts.
Further discussion and point estimates are provided in Appendix B4-2 and Table B4.5. As
intuition would suggest, high-magnitude defaults are more costly, particularly in the short
term. While the cost of low-magnitude defaults is around 2-3 % of GDP, close to that of
our baseline estimates, that of high-magnitude defaults peaks at 6% of GDP in year 2.

The higher cost of large defaults is most likely driven by a less creditor-friendly negotiation
process, which in turn results in higher economic uncertainty and more severe punishment
from the creditors. Our findings are thus in line with those of Trebesch and Zabel (2017),
who find that “hard” defaults accompanied by more coerciveness towards creditors tend to
result in higher output costs.”> Asonuma and Trebesch (2016) also show that pre-emptive
debt restructurings, which differ from outright defaults and are negotiated in a creditor-
friendly manner, impose very little cost on the economy. Going back to our findings,
even low-mangitude defaults are likely to involve some coerciveness towards creditors,
which explains why the costs for these types of events remain sizeable, and shows that
our baseline results are not driven by a subsample of high-cost, high-magnitude defaults.
However, the cost could still be driven by a small subsample of countries with bad economic

fundamentals, both before and after default.

Defaulting in good and bad times We check whether the cost of default depends on the
country’s economic fundamentals. To this end, we compare the cost of default for countries
growing above and below their HP-filtered trend — what we label “good” and “bad” times.
Figure 4b compares the IPSWRA cost estimates for bad- and good-time defaults (solid and
dashed lines respectively), which are classified based on growth in the three years preceding
default. We find that defaulting during good times is still costly, which further allays the

2 Whereas Trebesch and Zabel (2017) provide a detailed measure of the ex-post negotiation outcome during

the entirety of the default process, we only capture the debt defaulted in the first year of default, because
including any information on post-default outcomes would violate the “selection on observables” assumption.
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Figure 4: Impact of default magnitude and economic situation on the cost of default
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Notes: IPSWRA estimates. Left panel shows the cost of high-magnitude compared to low-magnitude defaults.
Default is classified as high-magnitude if debt arrears to private creditors exceed 5% of GDP in the year of
default. Right panel shows the cost of defaulting during times of good, or bad economic performance. Good
economic performance means that GDP growth is on average above trend during the three years preceding
default.

potential concerns about endogeneity discussed earlier. We also find that defaulting during
good times is no more costly than defaulting during bad times, contrary to what is assumed
in a number of theoretical models of sovereign default (see the discussion in Section 2).
Appendix Section B4-3 and Table 4b provide further details.

Default cost among different groups of countries Figure 4b shows that the stage of the
economic cycle seems to have little bearing on the default cost. But some countries tend to
suffer from persistently bad economic outcomes, and the cost of default for these economies
may be much higher. Figure 5a compares the cost of default in heavily indebted poor
countries (HIPCs), as classified by the World Bank, to that in more developed economies.
The costs across these two country groups are similar and, if anything, the shorter term costs
for HIPCs are slightly lower, perhaps reflecting the fact that these countries already have
poor economic prospects, and defaulting makes a relatively smaller additional difference.
Figure 5b estimates the default costs across different continents and again finds that these
are similar, with defaults in Asian and European countries, included in the “Other” group,
having a somewhat higher cost.

Alternative regression specifications In Appendix Section B4-5, we show that our results

are robust to different specifications of the method, such as using a different IPW truncation
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Figure 5: Default costs for different country groups
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Notes: IPSWRA estimates. The HIPC sample split is based on the World Bank classification of heavily
indebted poor countries. For continents, Americas includes both North and South America, and other
includes Europe, Asia and Oceania.

threshold, different weighting assumptions, a larger control set in the local projection Stage
2, or excluding countries still negotiating a past default from the control group. We also
relax the consistent sample assumption and include the extra default predictors from Stage
1 in the Stage 2 estimation.

Our analysis shows that the significance and size of the default cost remains relatively
stable and robust across a wide variety of definitions, additional controls and treatments.
This stability of the baseline cost estimate raises an altogether different question: are
there any factors which we have not examined so far, that systematically amplify default
costs? We consider this in the next section by analysing how the costs of default vary with

concurrence of other crises.

6. AMPLIFICATION OF THE COST

Existing research shows that sovereign defaults frequently coincide with banking and
currency crises (see, for example Morais and Wright, 2008; Reinhart and Rogoff, 2011b), and
the inherently political nature of sovereign decisions means that they also often coincide
with political crises such as coups and wars (see Appendix A3). Such crisis events can — at
least in theory — serve to amplify the economic fallout from a sovereign default. To again
use the 2015 Greek crisis as an example, Alexis Tispras” government was facing not just the

danger of default, but three other significant risks. First, the Greek banking system was
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highly vulnerable and heavily reliant on the central bank (and ECB) for support. Second, a
default would raise the prospects of a severe currency crisis, with Greece likely being forced
out of the euro altogether. And third, the prolonged economic slump was accompanied
by a tense political climate, frequent street protests and a general disillusionment with the
mainstream political parties. In such a situation, we assess whether the cost of default is
amplified by a concurrence of a banking, currency or political crisis, to offer more precise

guidance to both policymakers and theoretical models of sovereign default.

6.1. Defaults and systemic banking crises

The recent Eurozone sovereign crisis has reminded us of the dangerous links between the
health of the sovereign and the banking sector (see, for example Bocola, 2016; Gennaioli
et al., 2014, 2018; Jorda et al., 2016; Reinhart and Rogoff, 2011b). Banking crises often require
bailouts and activate automatic fiscal stabilisers, increasing the pressure on government
finances. Sovereign risk, in turn, spills over to the banking sector through direct write-offs,
higher funding costs and liquidity shortages, and a loss of an effective lender of last resort.

In light of this, we pose the following question: is sovereign default more costly when
it leads to a systemic banking crisis? Despite its relevance, this issue has received little
attention in existing literature. De Paoli et al. (2009) provide some evidence suggesting
that a combination of default and a currency or banking crisis is associated with higher
GDP cost. But their study is an outlier in terms of its very small sample size (only three
“standalone” sovereign defaults are considered), default and outcome variable definition,
and does very little conditioning on observables, which makes it difficult to draw general
conclusions. In this section, we use the IPSWRA methodology and our rich conditioning

set to estimate the cost of sovereign defaults which are followed by systemic banking crises.

As with our baseline specification, the first task is to define what constitutes a joint
default and sovereign crisis event. To do this, we identify sovereign defaults using our
baseline Standard & Poor’s definition, and use the list of systemic banking crisis compiled
by Laeven and Valencia (2012). In classifying the joint events, we want to exclude those
occasions where a sovereign default was caused by problems originating in the banking
sector. We therefore only include those events where a sovereign default occurred 1 or 2
years before the banking crisis, or where the two occurred in the same year but problems
in the sovereign sector preceded, or were not related to, banking distress.’> This leaves us

3 To do this, we undertook a narrative examination of each joint default and banking crisis event, and
excluded all those where banking system problems seemed to be the main cause for the sovereign default,
or preceded sovereign distress. Because our sample mainly consists of emerging markets with relatively
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with 11 joint banking-sovereign default events. The list includes both those defaults where
sovereign distress directly triggered the banking panic, such as those of Russia 1998 and
Argentina 2001, and those where both crises were triggered by a third, unrelated factor
such as the collapse in the price of uranium in the early 1980s, which triggered the banking
and sovereign default of Niger in 1983. Appendix Table A4.1 contains a short description

of each joint sovereign and banking crisis.

The second task lies in defining the appropriate set of control variables. Because sovereign
and banking crises often have common causes (Reinhart and Rogoff, 2011b), and we focus
on events where sovereign distress was the primary driver of the joint crisis, our list of
controls and predictors from the baseline estimation in Section 5 is generally sufficient.
Still, banking and sovereign distress generally have somewhat different causes, and high
banking sector vulnerability may make certain countries more likely to experience a joint
sovereign and banking crisis event. Existing literature suggests that build-ups in credit,
and funding imbalances of the financial system are the two key predictors of banking
crises (Jorda et al., 2017; Schularick and Taylor, 2012). We therefore add two additional
variables to our control and predictor set in order to capture these channels: the growth
in the credit-to-GDP ratio, and the ratio of loans to deposits, both sourced from World
Bank Financial Development and Structure Database (Beck et al., 2010). Appendix Figure B5.1
shows that our first stage prediction does a good job at forecasting both standalone and
joint sovereign-banking crises, generating high predicted probabilities for both of these
events. This makes the IPSWRA specification well-suited to controlling for endogenous

selection into such crises.

Table 6 and Figure 6 present the IPSWRA estimates of the cost for those defaults that
are followed by a systemic banking crises (Table 6 bottom row, Figure 6b), compared to
those which are not (Table 6 top row, Figure 6a). One key result stands out: sovereign
defaults are significantly more costly when followed by a systemic banking crisis. While
the cost of standalone sovereign defaults is similar to that in our baseline specification, the
onset of a banking crisis roughly doubles the short- to medium-term fallout from default.
Under the twin crisis scenario, the cost reaches 4.4% of GDP in the first year, and peaks
at 9.5% of GDP in year 3. The default costs under the standalone default and joint crisis
scenarios are statistically different in years 2 and 3, and the full paths of the response are

significantly different at 1% level."4 The GDP cost of sovereign-banking crises is higher than

undeveloped financial systems, the line of causation from banking crisis to default is relatively rare. We
exclude two joint events — Ecuador 1982 and Indonesia 1983 — where the banking sector problems predated
default, and keep 8 other joint events.

™ As in Section 5, we use a “sandwich” estimator to test for joint difference in the treatment effect estimates
for standalone defaults vs sovereign-banking crisis, in all of the years 1-10.
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Table 6: Cost of sovereign default and systemic banking crises

Year 1 2 3 4 5 6 7 8 9 10

Default + no Crisis  -2.56*** -3.27%* -2.90*** -3.19"* -3.93*** -444*** -3.99* -3.12 -2.59 -2.03
(no. defaults = 72) (0.69) (1.07) (1.21) (1.44) (1.60) (1.87) (2.07) (2.41) (2.83) (3.34)

Default + Crisis -4.39%** -9.42"** -9.51*** -591* -3.69 0.02 0.13 -0.51 1.02 1.99

(no. defaults = 11) (1.54) (2.28) (3.03) (3.11) (4.11) (5.06) (5.23) (5.48) (6.16) (6.62)
Observations 2245 2245 2245 2245 = 2245 2245 2245 2245 2245 = 2245
p-value:

crisis = no crisis 0.25 0.01 0.05 0.42 0.96 0.41 0.46 0.65 0.59 0.57

Notes: Average treatment effect on cumulative real GDP per capita growth: defaults that are followed, or not
followed by a systemic banking crisis. All defaults that are followed by a banking crisis in the next two years
are classified as Default + Crisis events. Banking crises occurring prior to default, even within the same year,
are excluded. Treatments are based on a simple sample split of our baseline default definition. All figures are

IPSWRA estimates controlling for country fixed effects and the full list of variables in Table A1.1. Clustered
standard errors in parentheses.

*, **, ***: Significant at 10%, 5% and 1% levels respectively.

Figure 6: Cost of sovereign default and systemic banking crises
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Figure 7: Financial Development and default
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Notes: IPSWRA estimates of the cost of default. The sample split is based on the loan-to-GDP and deposit-to-
GDP ratios in the year before default.

that of most other crisis events examined in the literature, including financial recessions in
Jorda et al. (2013), and systemic banking crises or civil wars in Cerra and Saxena (2008).">
The much higher cost of joint sovereign-banking crisis episodes persists under a variety of
alternative joint event definitions. Appendix Section Bs Figure Bs.2 and Table B5.1 show
that sovereign-banking crises remain costly regardless of whether the default happens after
a banking crisis, in the same year, or the banking crisis precedes the default event.

The link between banking distress and sovereign default costs stretches beyond the
analysis of joint crisis events discussed above. Figure 7 suggests that higher levels of
tinancial development tend to amplify the costs of sovereign default, regardless of whether
these defaults are followed by a banking crisis or not. Countries with higher deposits
or loans relative to GDP incur default costs that are roughly double those of financially
undeveloped countries, particularly over the medium to long term.*® This indicates that
the cost of sovereign default is amplified by financial sector distress, and that impairment

of the banking system has an important role in generating the costs in the first place.

This analysis makes clear that the policymakers would be right to worry about the
potential impact of default on the domestic banking system. But should they also be

5 We also estimate the cost of a third scenario — a banking crisis that is not preceded by a default — and
find that these are substantially lower than those of the joint default-crisis events. Results are available from
authors upon request.

16 The thresholds are chosen to correspond to the mean loan and deposit to GDP ratios in the sample of
defaulters. Results are robust to using different thresholds; additional results are available from authors upon
request.
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concerned about the potential currency crisis, and the economic costs of any political fallout

from default?

6.2. Currency and political crises

Both currency and political crises represent significant risks during the time of sovereign
default. Since emerging-market sovereigns tend to denominate their external debt in foreign
currency, a sharp devaluation may make the debt unsustainable. Equivalently, a sovereign
default may reduce the confidence in the currency, triggering a self-fulfilling currency
panic. Indeed, the strong link between sovereign default and currency crises has been
well-documented in the existing literature (see for example, De Paoli et al., 2009; Kaminsky,
2006; Reinhart and Rogoff, 2011b). The political environment around the time of default
has not been studied as systematically, but it should not come as a surprise that defaults

often coincide with times of political turmoil, as documented in the Appendix Table A3.1.

In light of these facts, we examine how the cost of default changes if the default coincides,
is preceded or followed by a political or currency crisis, using a one-year joint event
window. We follow the Laeven and Valencia (2012) definition of a currency crisis, and
define a political crisis as a high-intensity war, a coup or a political transition. The results
are reported in Appendix Tables B5.2 and Bs.3. As with banking crises, the no-crisis results
are similar to our baseline estimates. The costs of joint crisis events are slightly higher than
those of “standalone” defaults, especially on impact in year 1. But the differences are small
(1 — 2% of GDP), and the costs lie far below those of joint sovereign and systemic banking
crises (Figure 6b). We therefore conclude that unlike banking crises, currency and political

crises do not strongly amplify the cost of sovereign default.

Overall, the state-contingent effects of sovereign default can be summarised in one simple
sentence: to paraphrase Bill Clinton’s famous slogan, “it’s the banks, stupid”. It turns out
that the costs of sovereign default, even though substantial, can be reasonably contained
as long as the banking system remains operational — even if the country is experiencing a
currency or a political crisis. Should the banks fail, however, the defaulting country ought

to brace itself for a severe economic downturn.

Why is it that sovereign-banking crises, and defaults in financially developed countries
are so costly? There are two main channels through which a sovereign default can transmit
through the financial system, related to banking sector solvency and liquidity. The solvency
channel hurts banks through write-offs or lower valuations of sovereign debt holdings on
their balance sheets (as in Gennaioli et al., 2014). While this channel may be important
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in some cases, it is unlikely to be the main driving force behind our results because we
only consider defaults on external debt, little of which tends to be held by domestic banks
in emerging market economies. Liquidity-based explanations are, therefore, likely to be
important. A sovereign default may result in higher funding costs, or outright exclusion of
domestic banks from international funding markets (Cruces and Trebesch, 2013, provide
evidence that such an exclusion does take place for sovereigns). In such an event, banks are
likely to struggle to replace lost foreign funding at short notice, especially when the banking
system is vulnerable and domestic deposits — scarce. This liquidity drain might then force
much of the banking system into insolvency, or significantly impair its functioning, and

create negative knock-on effects on the real economy.

Even though the above reasoning helps explain why sovereign and banking default events
may occur together and amplify each other, it only offers limited insights into which precise
transmission channels translate the sovereign and banking distress into a cost for real

economic activity. We aim to shed more light on this in the next section.

7. DECOMPOSTION OF THE COST

Theoretical models have proposed a number of channels though which sovereign default
can harm the economy (see Section 2). These transmission channels generally have an
asymmetric impact on different economic sectors: for example, banking disruption may
disproportionately affect investment, while trade sanctions should reduce exports and
imports. In this section, we decompose our aggregate default cost estimate into individual
components of GDP — consumption, investment, government spending, exports and imports

— to gain insights into how the sovereign default cost comes about in the first place.

Figure 8a breaks down the aggregate GDP cost in Table 4 into individual GDP components.
The bars show the contribution of each component to the total GDP treatment effect, which
can be either positive (bar above zero line) or negative (bar below zero line). For example,
the cumulative treatment effect in Year 1 is around —2.7% of GDP. Of that, investment
contributes —3% of GDP, consumption —1.2% of GDP and government spending —0.2% of
GDP (all shown by negative bars). In contrast net exports exert a positive contribution of
+2% of GDP.'7 Table 7 lists the point estimates and standard errors underlying Figure 8. In

order to interpret these figures one has to take into account the share of each component

7 The sum of all components will not exactly equal the total GDP treatment effect due to a small residual
(dark bar), in the case of Year 1 roughly 0.5% of GDP
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Figure 8: The impact of default on components of GDP
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Notes: Cumulative contribution of individual components to GDP after a sovereign default. Calculated as the
absolute change in a GDP component between t and t + h, scaled by the GDP level at t. Here t is the year
of the default, and h is the horizon, plotted on the x-axis. Shaded bands indicate 90% confidence intervals.
IPSWRA estimates using country fixed effects and the full list of variables in Table A1.1.

in GDP (Appendix Table B6.1). In other words, all else equal those components with the
largest shares are also expected to make the largest contributions to GDP.

Sovereign default brings about a rapid and sizeable reallocation of resources within
the economy. After a default most GDP components fall, but they do not fall equally.
Investment experiences the most pronounced decline: it falls by 3% in the year of default
and continues to drag down GDP by 3.8% in the year after. Given the small GDP share of
this component — about 18% for defaulters (Appendix Table B6.1) — this represents a drop of
more than one-fifth in relative terms. The fall in private consumption is modest, especially
given its GDP share of 70%. In contrast to private demand, the drop in government
consumption is much smaller and more gradual, perhaps because reneging on sovereign

debt obligations frees up the resources for other expenditures.

Another sharp adjustment takes part on the external side of the economy. Defaulters
tend to sharply reduce external dependence and increase net exports by around 3% of
GDP in the medium term. But they cannot achieve this by simply increasing exports —
as documented in previous studies by Rose (2005) and Borensztein and Panizza (2010),
sovereign default tends to harm exporting firms. We also find a 1-2% GDP drop in exports.
The required increase in net exports can then only be achieved via a rapid and sharp
reduction in imports, which peaks around 4% of GDP in years 5—7, and persists into years
8 and 9 even as the total GDP cost becomes insignificant. The drop in imports represents

a decline of around one-sixth in relative terms. We now turn to examine the underlying
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Table 7: The impact of default on components of GDP

Year 1 2 3 4 5 6 7 8 9 10

6*** 3434 43434

Investment -2.9 -3.73 -3.34 -2.78%F  _3.22%* 3 80" 256" -1.72 -1.26 -0.49
(0.78) (1.01) (1.04) (1.08) (1.17) (1.19) (1.19) (1.10) (1.03) (1.22)

Consumption -1.22 -1.98%  -1.59 -1.86  -2.43% -3.27%%*  -2.20 -2.80%  -2.13 -1.87
(0.87)  (0.94) (1.27) (1.18) (1.19) (1.34) (1.71) (1.66) (1.98) (2.08)

Government -0.20  -0.68™ -1.10"™* -0.93"** -0.67* -0.55 -0.20 0.03 0.28 0.01

Consumption  (0.17)  (0.33) (0.34) (0.36) (0.34) (034) (0.44) (0.49) (048) (0.46)

Exports -0.39  -1.41% -1.58%% -1.55%  -148 -0.86 -1.34 -0.90 -1.27 -0.95
(0.82) (0.63) (0.67) (0.73) (0.91) (1.20) (1.02) (1.31) (1.23) (1.31)
Imports 1.60%  3.67°  3.87°%  3.89"*  4.04™*  3.94"  4.16%  3.73%F 3.48%F 2.02
(0.89) (1.10) (1.29) (1.22) (1.43) (1.52) (1.65) (1.61) (1.63) (1.74)
Real GDP -2.69%**  -3.85%** _3.63%* 344 -3.747F 348" -2.98 -2.27 -1.62 -1.74
(total) (0.60) (1.01) (1.16) (1.34) (1.54) (177) (1.92) (2.18) (2.51) (2.83)

Observations 2609 2609 2609 2609 2609 2609 2609 2609 2609 2609
Defaults 92 92 92 92 92 92 92 92 92 92

Notes: Average treatment effect of sovereign default on individual components of GDP. The outcome variable
is the absolute change in a GDP component between t and t + h, scaled by the GDP level at t. Here t is the
year before default, and h is the horizon. IPSWRA specification, controlling for country fixed effects and the
full list of variables in Table A1.1. Clustered standard errors in parentheses. Effects do not sum exactly to the
treatment effect on GDP; small residual.

*, #%*, *#*%: Significant at 10%, 5% and 1% levels respectively

mechanisms behind the sharp declines in gross trade and investment observed after the
default.

7.1. Understanding the decline in gross trade

To gain further insight into what drives the sharp post-default drop in trade, we assess
whether the cost of default varies according to the exchange rate regime. Pegged countries
tend to run up larger current account deficits prior to defaulting, and have less scope for
an orderly external adjustment because their exchange rate is fixed. If external imbalances
and the associated adjustment frictions are important in generating the default cost, we
would expect this cost to be higher under pegged exchange rates. To do this, we split the
sample of defaulters into countries with pegged and floating exchange rate regimes in the

year before default, using the classification in Ilzetzki et al. (2017).™8

8 We classify all countries with no separate legal tender, hard pegs, crawling pegs and narrow exchange

rate corridors as pegs, and both managed floating and floating exchange rates as floats.
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Figure 9: Default costs under pegged and floating exchange rate regimes
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Notes: IPSWRA estimates of the GDP cost of default (panel (a)) and changes in net exports relative to GDP in
year o (panel (b)). Pegged exchange rates include countries with no separte legal tender, hard pegs, crawling
pegs and narrow exchange rate corridors. Standard errors and point estimates for pegs are reported in the
Appendix Table B6.2.

Figure ga presents the IPSWRA default cost estimates under pegged and floating exchange
rate regimes. The point estimates and standard errors are reported in Appendix Table B6.2.
The cost of default varies substantially according to the exchange rate regime, in sharp
contrast to the other sample splits analysed in Section 5.2 of this paper. Almost all of the
sovereign default cost is incurred under pegged exchange rates. For countries with floating
exchange rates the GDP cost is close to zero, whereas pegged countries suffer GDP losses
of close to 6% in the medium run, and 4% in year 10.

Figure gb helps us understand why the costs under pegged exchange rates are so high.
Pegged countries tend to run large current account deficits of near 8% of GDP before default,
and have to undertake a rapid rebalancing in its aftermath, increasing their net exports by
4% of GDP for nearly a decade. It is difficult to undertake such a rapid adjustment via
increases in exports, especially when the nominal exchange rate is fixed. In fact, exports
actually decline after the default, and all of the external adjustment in Figure gb takes
the form of lower imports (see Appendix Figure B6.1). This adjustment seems to impose
substantial costs on the economy in the form of lower GDP.

The evidence for rapid external adjustment and high costs for pegged exchange rates is
consistent with the main theoretical mechanism underlying most sovereign default models
— that of financial autarky. But this transmission mechanism generates much higher costs
than the standard default model a la Eaton and Gersovitz (1981), where autarky increases
consumption volatility but has no effect on the level of GDP. This suggests that economic
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frictions, which make it difficult to reallocate resources between sectors and firms, play an
important role in generating the output cost. The patterns in the data are consistent with
the model of Mendoza and Yue (2012), where firms face constraints on working capital, and
struggle to finance imports of intermediary inputs after a default, which reduces production
efficiency and hence output. Na et al. (2018) provide an alternative mechanism which can
explain our empirical findings. In their model, defaulting countries need to undertake a
large relative price adjustment in order to stabilise the economy. A pegged exchange rate
limits the scope for such changes in relative prices, meaning that defaults under a peg

should be accompanied by large and persistent increases in involuntary unemployment.

7.2. Understanding the decline in investment

Investment projects are typically long-term and reliant on bank financing, especially in
emerging markets where non-bank financial intermediation is relatively undeveloped. The
sharp investment decline in Figure 8a may, therefore, be directly connected to the health of
the banking system, and to the high output cost of sovereign-banking crises documented
in Section 6. To further test for presence of these connections in the data, we investigate
whether sovereign defaults are accompanied by declines in bank credit, and whether
the declines in credit and investment are larger for those defaults which are followed by

systemic banking crisis events.

Figure 10a presents the IPSWRA estimates of the impact of sovereign default on credit to
GDP. These use the methodology from Section 3, but replace the outcome variable y with
the credit to GDP ratio. We calculate the impact separately for standalone sovereign defaults
(dashed line), and those followed by a systemic banking crisis (solid line). Consistent with
the hypothesised importance of the banking channel, credit declines after both standalone
and twin sovereign-banking crisis defaults. In the absence of a banking crisis, the fall is
already sizeable and amounts to 2% of GDP, around one-tenth of the average credit to GDP
ratio of 20% in the defaulter sample. But after dual sovereign-banking crises, credit to GDP

declines by 6 percentage points, or roughly one-third of the sample average.

Figure 10b shows that this large credit decline during sovereign-banking crises is accom-
panied by sharp falls in investment. The figure provides a component decomposition of
the total sovereign-banking crisis GDP cost in Table 6 in the same way that Figure 8a does
for our baseline estimates. Appendix Table B6.3 shows the underlying point estimates and
standard errors. After a sovereign-banking crisis, investment declines by 4.3% of GDP in
year 1 and 7.1% of GDP in year 2. Given the average pre-crisis investment to GDP ratio

of 18%, this represents a fall of more than one-third in relative terms. Figure 10b also
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Figure 10: Credit and GDP components in the aftermath of sovereign-banking crises
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Notes: IPSWRA estimates using country fixed effects and the full list of variables in Table A1.1. Left-hand
panel shows the treatment effect on the credit to GDP ratio, for two groups of defaults: those that are, and are
not followed by a systemic banking crisis. Right-hand panel shows the cumulative contribution of individual
components to GDP after a sovereign default which is followed by a systemic banking crisis within two years.
Calculated as the absolute change in a GDP component between t and t + h, scaled by the GDP level at t.
Here t is the year of the default, and h is the horizon, plotted on the x-axis.

shows that the trade channel continues to play an important role: net exports increase
by roughly 6% of GDP by year 3, with this adjustment, again, driven by reductions in
imports. In relative terms, imports fall by around one-third during the first three years after
a sovereign-banking crisis. This suggests that international autarky and banking sector

distress interact and amplify each other in important ways.

Our findings are consistent with those in Acharya et al. (2018), who show that high sover-
eign risk in the euro area crisis led to worse borrowing conditions and lower investment,
employment and sales for affected firms. The results in this section suggest that this credit
distress channel may also be an important driver of sovereign default costs. Outright
default and exclusion from international financial markets, however, brings a new twist
to the story: when the banking system breaks down in the presence of financial autarky,
firms may lose access to trade and investment credit both at home and abroad. Investment
collapses, and together with it so do the imports of investment goods, trade credit and
domestic production. The combination of these factors helps explain the marked output

contraction observed following the sovereign-banking crisis events.

The evidence on the importance of different transmission channels has direct implications
for theoretical models of sovereign default. Our results confirm that financial autarky plays

an important role in generating sovereign default costs. At the same time, the impact of
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autarky seems to go far beyond a simple increase in consumption volatility: output declines,
investment contracts and gross trade collapses. This asymmetric impact of default is also
quite different from a standard endowment penalty assumed in the literature, which would
impact all components of GDP proportionately. Even though a number of mechanisms
could underly this, our analysis suggests that the impact of default on the banking sector,
and its interaction with autarky costs, is particularly important. Incorporating the banking
sector and the interplay between sovereign and banking distress into sovereign default
models offers a natural way to microfound the output cost of default. This could provide
an endogenous mechanism that amplifies the cost of autarky and facilitate both stronger

creditor punishment and higher levels of sovereign debt.

8. CONCLUSION

This paper provides a new best-practice sovereign default cost estimate by applying novel
econometric methods to a comprehensive panel dataset of sovereign defaults and their
determinants. We find that sovereign default is costly: its impact on GDP is negative,
statistically significant and highly persistent — but not permanent. Accounting for endoge-
nous selection attenuates the cost, but its magnitude remains higher than that of a normal
recession, and comparable to that of other crisis events, as well as the costs assumed in a
variety of theoretical models. This helps to explain why defaults — even though they do
happen occasionally — are still considered extreme events rather than regular occurrences,

at least for most countries.

What is it that makes default costly? The impact of default on trade, and the high
costs incurred under pegged exchange rates, point to the importance of autarky costs in
the transmission mechanism. However, the high cost of defaults followed by systemic
banking crises, and the sharp drops in investment and credit observed for all types of
default, suggest that banking sector distress is equally important. Theoretical models of
sovereign default should, therefore, benefit from focussing on sovereign-banking spillovers
and their interaction with autarky costs. When it comes to making policy decisions, it may
be tempting to focus entirely on the negotiations and the potential retaliation from the
country’s creditors. But when a country’s sovereign is going bust, it pays to keep a close

eye on domestic banks.
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APPENDIX
A. DATA APPENDIX

A1. Data sources and summary statistics

The first part of the Appendix describes the construction of the dataset. Table A1.1 lists the
sources used to construct each variable in our baseline regression, divided into outcomes y,
treatments §, and controls X. Control variables are split into three groups: those that enter
both the Stage 1 logit and Stage 2 local projection; those that enter the Stage 1 logit only;
and those which are only available for a subsample of our data, and are used for extra

robustness checks in Section 5.2.

Table A1.3 provides a rationale for the inclusion of each control and predictor variable, as
well as their expected impact on the two outcomes of interest — sovereign default and GDP.
Our conditioning set contains information on the country’s debt position, macroeconomic
and political environment, different types of ongoing crises, short-term liquidity needs
and global financial conditions. Table A1.4 summarises the sample coverage by listing the
countries and years for which we have data on the full set of outcome, treatment control

and predictor variables.

The set of controls is substantially broader than that used in the existing literature. Most
studies of the cost of default focus on macroeconomic controls, and on variables that
affect growth or development more generally such as past GDP or investment share; with
several international or openness related variables also typically included (Borensztein and
Panizza, 2008; De Paoli et al., 2009; Furceri and Zdzienicka, 2012; Levy-Yeyati and Panizza,
2011). The literature on predicting sovereign debt crises makes the full use of debt data
and often links to other crisis events, but does not generally connect the results to future
GDP outcomes (Manasse and Roubini, 2009; Manasse et al., 2003; Reinhart and Rogoff,
2011b). Measures of political situation and distress are not typically conditioned on. By
utilising the full predictive power of macro-financial variables, and including a broad set
of information on the macroeconomic, political and financial situation of the country as
controls in the LP, we attain a substantially broader conditioning set than that used in
the existing literature. Section B3 shows that the inclusion of these additional controls
substantially reduces the long-run cost default cost estimate (effectively, this can be gauged
by comparing our conditional LP estimate with an LP mimicing the empirical specification

in Furceri and Zdzienicka, 2012).
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We generally use the raw data with few modifications, with the exception of three variables.

For our political crisis measure, we combine information on wars, coups d’etat and political

transitions from the Polity datasets, and define a political crisis event as any one of these

events taking place, with the war intensity threshold set to 4 out of 20 to isolate the more

severe events.

For the endogeneity robustness checks in Section 5.1, we construct a synthetic sovereign

credit rating variable. To do this, we follow Cantor and Packer (1996) and predict ratings

out of sample using real GDP growth (2 lags), GDP level, inflation, external debt to GDP

and the number of past defaults, with the T-bill rate and continent dummies added to

proxy for global financing conditions and levels of economic development, respectively.

Table A1.1: Data sources and variables used in main regressions

Variable

Source

Description

Dependent variables

GDP growth

GDP components

Penn World Tables (PWT)
PWT

Percentage change in real GDP per capita

Growth of investment, consumption, government
spending and net exports relative to GDP

Treatments

External default

B & C defaults

D & S defaults

L & V defaults

R & R defaults

Default magnitude

Beers and Chambers (2006);
Standard & Poor’s reports

Beim and Calomiris (2000),
extended using baseline de-
finition

Detragiache and Spilim-

bergo (2001), extended
using arrears data

Laeven and Valencia (2012)

Reinhart and  Rogoff
(2011b), Reinhart and
Trebesch (2016)

Beers and Nadeau (2015)

Failure to repay or a distressed restructuring of
external debt. Dummy variable equal to 1 in the
first year in default and o otherwise. Standard &
Poor’s data are complemented with defaults in
Reinhart and Rogoff (2011b) and Reinhart and
Trebesch (2016) before 1975 and after 2006.

Equals 1 for the first year in default and o other-
wise.

Equals 1 for year of default and o otherwise.

Equals 1 for the first year in default and o
otherwise.

Equals 1 for the first year in default and o other-

wise.

Private creditor debt in default relative to GDP
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Table A1.1: Data sources and variables used in main regressions (continued)

Variable

Source

Description

Controls & predictors: used in both Stage 1 (logit) and Stage 2 (local projection)

Public external debt

Total external debt
Real GDP level

GDP cyclical component

Inflation rate

Terms of trade

Current account
Openness

Government size
Commodity Index, CCI

Banking crisis

Currency crisis

War

Coup

Political transition

Political crisis

Governance quality

World Bank GDF (2012) &
IDS (2014)

as above
PWT
PWT

PWT
PWT
PWT
PWT
PWT
Thomson Reuters

Laeven and Valencia (2012)

Laeven and Valencia (2012)

Marshall (2014) MEPV da-
tabase
Marshall
(2014)

and Marshall

Marshall et al. (2014) Polity
v
MEPV and Polity IV

Polity IV

Ratio to GDP

Ratio to GDP
GDP per capita

Relative deviation of real per-capita GDP from
HP-filtered trend

Change in GDP deflator
Change in terms of trade

Ratio to GDP
(Imports+Exports)/ GDP
Government consumption/GDP
Equally weighted index

Equals 1 if a systemic banking crisis starts that
year, o otherwise

Equals 1 if a currency crisis starts that year, o

otherwise

Sum of war intensities across all types of conflict
>4

Dummy for coup or attempted coup

Equals 1 in the first year of transition, o otherwise

1 if dummy for war, coup or political transition

equals to 1, and o otherwise

Revised combined Polity score

Predictors used in Stage 1 (logit) only:

Short-term external debt

Equity return over bills

Equity dividend yield

World Bank GDF (2012) &
IDS (2014)

Jorda et al. (2019)

Jorda et al. (2019)

Ratio to GDP

16 advanced economies, GDP weighted

16 advanced economies, GDP weighted
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Table A1.1: Data sources and variables used in main regressions (continued)

Variable

Source

Description

Predictors used in Stage 1 (logit) only, continued:

Interest payments on exter-
nal debt

US T-Bill rate
Number of past defaults

Continent

World Bank GDF (2012) &
IDS (2014)

Federal Reserve
Standard & Poor’s

geonames.org

Ratio to GDP

1-year constant maturity rate
Defaults since 1950

Continent dummies

Additional controls & predictors used for robustness purposes:

Sovereign Credit Ratings

Synthetic sovereign ratings

Growth Forecasts

Institutional Investor Maga-

zine

Predicted sovereign rating
following Cantor and Pac-
ker (1996)

Historical WEO Forecasts
Database

100-point scale, from o (highest credit risk) to 100

(lowest credit risk)

Prediction uses data on GDP, inflation, debt, T-bill
rate and continent dummies. In-sample estimates
using IIM ratings are used to construct synthetic
ratings outside of the IIM sample.

GDP growth forecasts for the next 5 years

Additional variables used for banking-sovereign crisis prediction and sample splits:

Credit to GDP

Deposits to GDP

Loans to deposits ratio

Beck et al. (2010)

Beck et al. (2010)

Beck et al. (2010)

Nominal credit divided by nominal GDP from
PWT. We add these as controls and predictors to
the sovereign-banking crisis IPSWRA, in levels
and changes

Total bank deposits divided by nominal GDP

Aggregate credit relative to total bank deposits

Other variables used to determine sample splits:

Pegged exchange rate

llzetzki et al. (2017)

Peg dummy equals 1 if the country has no inde-
pendent currency, a hard peg, a crawling peg, or a
narrow exchange rate corridor. This corresponds
to to regimes 1-11 on the scale of Ilzetzki et al.
(2017). Both managed floats and free floats are

classified as floating regimes.
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Table A1.2: Defaults in the baseline sample

Argentina: 1982, 1989, 2001
Bulgaria: 1990

Brazil: 1983

Chile: 1983

Cameroon: 1985

Congo, Republic of: 1983
Dominican Republic: 1982
Ecuador: 1982, 1999
Ghana: 1987

Gambia: 1986

Guatemala: 1986, 1989
Honduras: 1981
Indonesia: 1998, 2002
Jordan: 1989

Liberia: 1981

Moldova: 1998, 2002
Mexico: 1982

Mauritania: 1992

Niger: 1983

Nicaragua: 1979

Panama: 1983, 1987
Philippines: 1983
Romania: 1981, 1986
Sudan: 1979

Sierra Leone: 1983, 1986
Turkey: 1978, 1982
Uganda: 1980

Uruguay: 1983, 1987, 1990
Zambia: 1983

Burkina Faso: 1983
Bolivia: 1980, 1986, 1989

Central African Republic: 1981, 1983

Cote dlvoire: 1983, 2000
Congo, Dem. Rep.: 1976
Costa Rica: 1981

Algeria: 1991

Gabon: 1986, 1999
Guinea: 1986, 1991
Guinea-Bissau: 1983
Guyana: 1979, 1982
Haiti: 1982

Jamaica: 1978, 1981, 1987
Kenya: 1994, 2000
Morocco: 1983, 1986
Madagascar: 1981
Myanmar: 1997

Malawi: 1982, 1988
Nigeria: 1982, 2001
Pakistan: 1998

Peru: 1976, 1978, 1980, 1984
Paraguay: 1986

Russia: 1998

Senegal: 1981, 1990, 1992
Togo: 1979, 1982, 1988, 1991
Tanzania: 1984

Ukraine: 1998
Venezuela: 1983, 1990
Zimbabwe: 2000
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Table A1.3: Controls and predictor variables: rationale for inclusion and expected effects

Variable Rationale for inclusion Expected effect on
Default  GDP
External debt (pubic Indebted countries have more to gain from default, and high + +
and total) debt can either slow down future growth or be taken on in
anticipation of higher growth.
GDP growth and cy- Poor growth may make it relatively costly to meet debt - -
clical component repayments, and signal poor economic prospects
GDP level Poor countries may be more likely to default. Effect on - +
growth is ambiguous: positive if there is convergence, and
negative if the country is stuck in a development trap
Inflation rate High inflation may make it more difficult to repay foreign + -
currency debts, and harm future growth prospects
Terms of trade Deteriorating terms of trade (increase in the index) may + +
make it more difficult to repay foreign currency debts and
harm economic growth by imposing adjustment costs and
putting a strain on corporate balance sheets
Current account External dependence (a current account deficit) may make + +
countries more vulnerable to foreign funding shocks, but
could also deter default because of higher potential for cre-
ditor punishment, and could be harmful to future growth
Openness More open economies may be more exposed to economic + +
and external shocks, but also have more to lose from default
making default less likely, and should grow faster over the
long run
Commodity prices Higher commodity prices are benefit commodity exporters + +
and hurt importers, both in terms of ability to repay debts
and economic growth
Banking, currency These should all reduce future growth prospects, and make + —
and political crises the country more likely to default, either because it has
less resources for repaying debts or because the government
changes
Government size A large government sector may make default more costly - -
(if financing is cut off), and less likely. A large inefficient
government sector may also be a drag on future growth.
Governance quality Erratic policymaking may make default more likely and + -

hinder future growth
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Table A1.3: Controls and predictor variables: rationale for inclusion and expected effects (continued)

Variable

Rationale for inclusion

Expected effect on

Default

Short-term external
debt size and interest

payments

Equity excess return
and dividend yield

US T-Bill rate

Number of past de-
faults

Continent
Sovereign Credit Ra-
tings

Growth Forecasts

High short-term refinancing needs, which may trigger a
default

Measures of ex post and ex ante risk premiums in advanced
economies, which act as a proxy of investor risk appetite,
and desire to fund risky emerging country credits.

A proxy for global funding conditions, and hence the desire
to finance foreign governments. High rates mean unfavoura-

ble funding conditions and higher default probability.

A proxy for unobservable country characteristics which
made countries default in the past, and also more likely
to default in the future

A coarser substitute for country fixed effects in the logit

Higher rating is a proxy for low default probability.

Higher future growth, and hence better ability to repay the
debt

+
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Table A1.4: List of observations included in the baseline regression

Albania 1989—2011 Algeria 1975—2011 Angola 1987—2011
Argentina 1970-2011 Armenia 1991-2011 Azerbaijan 1992—2011
Bangladesh 1972-2011 Belarus 1991—2011 Benin 1970-2011
Bhutan 1987-2011 Bolivia 1970—2011 Botswana 1975—2011
Brazil 1970-2011 Bulgaria 1983-2011 Burkina Faso 1975-2011
Burundi 1975-2011 Cambodia 1984—2011 Cameroon 1970-2011
Cape Verde 1979-2011 Central Afri- 1970-2011 Chad 1970-2011
can Republic
Chile 1970-2011 China 1980-2011 Colombia 1970-2011
Comoros 1975—2011 Congo, Dem. 1970—2011 Congo, Repu- 19702011
Rep. blic of

Costa Rica 1970-2011 Cote d’Ivoire 1970-2011 Djibouti 1982—2011
Dominican Re- 1970—2011 Ecuador 1970—2011 Egypt 1970—2011
public

El Salvador 1975-2011 Eritrea 1998-2011 Ethiopia 1989—2011
Fiji 1974—2011 Gabon 1970-2011 Gambia, The 1975-2011
Georgia 1991-2011 Ghana 1970-2011 Guatemala 1970-2011
Guinea 1970-2011 Guinea-Bissau 1974—2011 Guyana 1971-2011
Haiti 1973—2011 Honduras 1975—2011 Hungary 1980—2011
India 1970-2011 Indonesia 1970-2011 Iran 1978-2011
Jamaica 1971-2011 Jordan 1970-2011 Kazakhstan 1991—2011
Kenya 1970—2011 Kyrgyzstan 1991—2011 Laos 1972—2011
Latvia 1991—2011 Lebanon 1975—2011 Lesotho 1976—2011
Liberia 1970-2011 Lithuania 1991-2011 Macedonia 1992-2011
Madagascar 1972—2011 Malawi 1975—2011 Malaysia 1970—2011
Mali 1970—2011 Mauritania 1970—2011 Mauritius 19752006
Mexico 1970—2011 Moldova 19912011 Mongolia 1990—2011
Morocco 1970—2011 Mozambique 1982-2011 Myanmar 1975-2011
Nepal 1975—2011 Nicaragua 1970—2011 Niger 1970—2011
Nigeria 1970—2011 Pakistan 1970—2011 Panama 1970—2011
Papua New 1975-2011 Paraguay 1970-2011 Peru 1970-2011
Guinea

Philippines 1970-2011 Romania 1978-2011 Russia 1992-2011
Rwanda 1974—2011 Senegal 1970-2011 Serbia 1991—2011
Sierra Leone 1972—2011 South Africa 1992—2011 Sri Lanka 1970—2011
Sudan 1971-2011 Swaziland 1975-2011 Syria 1970-2011
Tajikistan 1991-2011 Tanzania 1970-2011 Thailand 1970-2011
Togo 1970-2011 Tunisia 1970-2011 Turkey 19702011
Turkmenistan 1992—2011 Uganda 1970—2011 Ukraine 19912011
Uruguay 1970—2011 Uzbekistan 1991—2011 Venezuela 1970—2011
Vietnam 1985—2011 Yemen 1990—2011 Zambia 1970—2011
Zimbabwe 1970-2011

List of countries and years that are included in either treatment or control group in the baseline regressions.
Sample coverage of the other specifications are available upon request. A few observations for the in-between
years are missing.
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A2.

Data on alternative default definitions

Table Az.1: Alternative default definitions

Source

Original definiton

Extension

Reinhart and Rogoff
(2011b)

Beim and Calomiris

(2000)

Laeven and Valencia
(2008)

Detragiache and Spi-
limbergo (2001)

Failure to make a payment;

distressed restructurings

Failure to make a payment over
> 6 months, no political de-

faults, group default spells less
than 5 years apart together, ex-

clude voluntary refinancings

Failure to make a payment; dis-
tressed restructurings; narrative
selection of crisis episodes
Non-payment arrears > 5% of
total debt; distressed restructu-

rings

Use original data, extended by Reinhart
and Trebesch (2016)

After 1992, and for countries not covered
in Beim and Calomiris (2000), we add
the defaults from our baseline definition,
and group them together if the in-default

periods are less than 5 years apart

Use original definition

After 1998, and for countries not covered
by Detragiache and Spilimbergo (2001),

we classify all instances where arrears to

private creditors are > 5% of total exter-
nal debt, and arrears were below 5% for
the preceding two years as a default. Ar-

rears data come from Beers and Nadeau

(2015).

Table A2.1 details the construction of each alternative default definition variable in our
sample. The Reinhart and Rogoff (2011b) and Laeven and Valencia (2012) definitions are
up-to-date and cover a broad selection of countries, hence we simply use the original
definition provided by these authors. The Beim and Calomiris (2000) and Detragiache and
Spilimbergo (2001) original definitions cover a lower number of countries, and years up
to 1992 and 1998 respectively. For each of these datasets, we construct our own proxy of
their definition for countries with no defaults in the original data, and for years beyond
1992 and 1998 respectively. For Beim and Calomiris (2000), we do this by merging together
all Standard & Poor’s default spells which start less than 5 years after the end of another
negotiation. For Detragiache and Spilimbergo (2001), we add all instances where private

debt arrears exceed 5% of total external public debt, using the arrears data in the Bank of
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Canada CRAG database, 2018 update (see Beers and Nadeau, 2015, for further detail). To
exclude instances of countries repeatedly dipping below and above the 5% threshold, we
only include those defaults where the level of arrears was below 5% for two consecutive
years prior to the default date. Our version of these default definitions is in some ways
cruder than the originals: for the Beim and Calomiris (2000) dates, we do not have data
on repayment delays and case-by-case political narratives, so our extension may include
political defaults or those with repayment delays of less than 6 months. For Detragiache
and Spilimbergo (2001), our extension will exclude any distressed restructurings that did
not generate large arrears. In other ways, our data may be somewhat more accurate than
those in the original studies: the default estimates of Beers and Chambers (2006), Reinhart
and Rogoff (2011b) and Reinhart and Trebesch (2016) that we use to extend the series are

relatively more up-to-date and accurate, as are the arrears data in Beers and Nadeau (2015).

For the first three definitions in Table A2.1, we construct two variables: the in-default
dummy, which equals 1 whenever the country defaults or is negotiating a past default, and
the default dummy, which only equals 1 in the first year of the default, and is equivalent to
the 6 we use in our empirical estimation. The Detragiache and Spilimbergo (2001) definition
does not provide data on default duration, hence we only construct the default dummy
6. Figure A2.1 shows the time trends in the number of defaults and share of countries
in default between 1970 and 2010, following the same format as Figure 1 for the baseline
definition, with teal bars showing the number of new defaults, and the solid line — the share
of all countries that have newly defaulted or are still negotiating a past default. All four
definitions show a wave of defaults in 1980s, continued negotiation and high in-default
shares in the early 1990s, and a drop-off in default rates afterwards. The 1980s peak is
most pronounced in the Laeven and Valencia (2012) definition, and least pronounced for
the definition of Detragiache and Spilimbergo (2001). The trend of the in-default share is
similar across different definitions, but its level is higher under the definition of Reinhart
and Rogoff (2011b). This is largely because the all-country sample for the other definitions
includes more countries, and for the relatively recent data since the 1970s we can be fairly
sure that if no default is recorded for these countries in the dataset, this means that no
default took place. The Reinhart and Rogoff (2011b) definition goes back to the early 1800s,
and their historically consistent sample of countries is somewhat smaller than the universe

of all independent countries at any point in time.
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Figure Az.1: Frequency of sovereign defaults since 1970 under alternative definitions
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Notes: Beim & Calomiris defintion data are from Beim and Calomiris (2000), extended by grouping our
baseline defaults into one for those time periods and countries not covered by Beim and Calomiris (2000).
The share of countries in default is relative to all countries in our sample. Reinhart & Rogoff definition data
are from Reinhart and Rogoff (2011b) and Reinhart and Trebesch (2016), and the share of countries in default
is relative to the sample in these two papers. The Laeven & Valencia definition, and the number of countries
in their sample are sourced from Laeven and Valencia (2012). Detragiache & Spillimbergo definition uses the
data from Detragiache and Spilimbergo (2001), and extends it across time and countries using the arrears
data in Beers and Nadeau (2015).
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A3. Timelines of sovereign defaults and other crisis events

Figure A3.1 shows the timeline of the default events under our baseline Standard & Poor’s
definition, and each of the four alternative definitions described in Section A2. There is
substantial overlap across countries but also some heterogeneity, especially when it comes
to the arrears-based Detragiache and Spilimbergo (2001) definition, which is conceptually

quite different from the other three.

Figure A3.2 shows the timeline of sovereign defaults compared to systemic banking,
currency and political crises. The banking and currency crisis classification follows Laeven
and Valencia (2012). Political crises largely use Polity IV data, and correspond to coups,
wars or political transitions. The political distress dummy is set to 1 for the full duration
of the crisis, whereas the other three variables only equal 1 in the first year of the crisis
event This is mainly done for comparability purposes, since we lack data on the duration
of banking and currency crises; also this way the variables correspond directly to ones used

in our regression analysis. The solid lines indicate the data coverage.

Table A3.1 summarises the joint occurrence of the different crisis events throughout our
historical sample. We include 92 defaults, 17 of which coincide with systemic banking
crises, 35 — with currency crises, 5 — with both banking and currency crises, and between 10
and 20 — with various types of political crises. Taken together, roughly two-thirds of our
default observations overlap with other crisis events. This considerable overlap between
sovereign defaults and other crisis events motivates our separate analysis of joint crises and

standalone defaults in Section 6.

Table A3.1: Number of sovereign defaults coinciding with other crisis events

Economic crises:

Banking crises 17
Currency crises 35
Triple crises (banking + currency + sovereign) 5

Political crises:

Wars 10
Coups 21
Political transitions 16
All crisis events 59

A joint event is any of the above crises occurring concurrently, in the year
before or the year after the sovereign default. For more detail on sources for
each individual crisis variable, see Table A1.1.
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Figure A3.1: The timeline of sovereign defaults for individual countries
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Ay. Joint sovereign-banking crisis events

Table A4.1 provides a more detailed description of the events we classify as joint sovereign-
banking crises for the purpose of the analysis in Section 6.1 Table 6 and Figure 6. To focus
the analysis on sovereign debt problems and the associated costs, we only include those
events where the sovereign default preceded the banking crisis (3 cases), or those where
the two events occurred in the same year but either the sovereign default was the main
cause of both crises (6 cases), or the two were driven by unrelated events (2 cases). We
exclude two events where the sovereign and banking crises happened in the same year —
Philippines 1983 and Ecuador 1982 — from the list because in these cases, problems in the
banking sector precipitated sovereign default. Our selection of sovereign-to-bank crisis is
similar to that obtained in recent work by Balteanu and Erce (2018), who use information
in IMF Article IV reports, financial press and country monographs to order the sequence of

events within a twin episode.
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Table Ag4.1: List of joint sovereign-bankign crisis events, where the sovereign default preceded or was not
caused by the banking crisis

Episode

Narrative of events

Sovereign default and banking crisis in the same year:

Turkey, 1982

Niger, 1983

Bolivia, 1986

Jordan, 1989

Argentina, 1989

Argentina, 2001

Russia, 1998

Ukraine, 1998

Sovereign finance problems starting in 1970s, default in 1978, coup in 1980, another
default in 1982, accompanied by a banking crisis.

Boom in uranium prices accompanied by sovereign and private credit boom during
1978-1981; fall in price of uranium triggers sovereign default and a banking crisis.

1982-1985 economic crisis, sovereign finance problems, hyperinflation due to monetary

debt finance. Sovereign default coincided with collapse of state-owned banks.

Accumulated large amount of sovereign and private debt during the oil boom, default

on both when oil prices decline.

Government debt sustainability problems throughout the 1980s; currency devaluation,
and sovereign default in 1989. Conversion of time deposits into government bonds
imposed losses on depostit holders and initiated the banking crisis.

Unsuccessful attempts to eliminate large budget deficit in 1999—2001, political instability
in 2001, banking system used to finance deficit needs in early 2001, together with an
IMF package. Bank run triggered by the uncertainty about sovereign, deposit freeze in
early December. Sovereign default at the end of 2001.

Government defaults on domestic and external short-term debt (GKOs), devalues the
currency. Sovereign default and devaluation bring down the banking system (banks had
large holdings of sovereign bonds, and currency mismatches).

Structural problems with tax collection and sovereign finances after transition. Banking
sector vulnerable as well, with problems in 1997. Sovereign default due to inability to

make payments and contagion from Russia, banking crisis soon after.

Banking crisis 1 or 2 years after a sovereign default:

Cameroon, 1985

Panama, 1987

Togo, 1991

Failed coup attempt in 1984 amid climate of political instability, sovereign default in

1985, banking crisis in 1987.

Fiscal deficits of 10-15 percent GDP during the 1980s, suspension of external debt pay-
ments during 1987-1988, systemic banking crisis in 1988.

Political uncertainty, coup and sovereign default in 1991, systemic banking crisis in 1993.
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B. FURTHER EMPIRICAL FINDINGS

B1. Interpreting the baseline estimates

To clarify what we mean by the cost of sovereign default, Figure B1.1 shows precisely how
our estimate is constructed. The left panel displays the expected evolution of cumulative
GDP growth for defaulters and non-defaulters — the expected potential outcomes after
rebalancing the sample using IPSW and conditioning on the local projection controls in (2).
A representative non-defaulting country is expected to grow close to trend whereas if it
defaults, GDP is expected to first fall and then slowly catch up.

Figure B1.1: Calculating the average treatment effect of sovereign default
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(a) Expected cumulative GDP growth for (b) Average treatment effect of default

defaulters and non-defaulters

The difference between the two expected GDP paths is the average treatment effect — our
measure of the default cost. It is the shaded area between the two curves in the left-hand
panel, also plotted separately in the right-hand panel. The right-hand-panel figure is the one
we present in the tables and graphs in the results section. The idea is similar to comparing
the GDP growth performance of defaulters to trend, where the trend is estimated using data
for the control group, and both the control and treatment group samples are rebalanced
and conditioned on the local-projection controls. Since the cost estimate is computed for a
representative country in our broad sample, it captures the “gross” cost of default — that of
defaulting compared to doing nothing.

62



B2. IPSWRA estimation: first and second stage

This section separately presents the outcomes of the two stages of IPSWRA. The first
stage (equation (1)) estimates the propensity to default using a logit, including the list of
predictors in Table A1.1 which are chosen in accordance to the literature on predicting
sovereign defaults or debt crises (Manasse and Roubini, 2009; Manasse et al., 2003). Table
B2.2 shows the predictive power of these variables. The decision to default is affected by
the country’s economic situation — it is negatively correlated with previous year’s GDP
growth — as well global factors such as commodity prices and interest rates. For the debt
variables, liquidity needs and debt service seem to be most important, with the level of
debt playing a relatively minor role. When significant, the signs of the coefficients generally
follow the economic rationale described in Table A1.3, apart from the war index, which,
if higher, reduces the probability of default — perhaps reflecting a need to access the debt

market to finance expenditures during these times.

Figure B2.2 shows the ROC for the logit prediction. The curve compares the true and
false positive rates. The fact that the ROC curve is above the 45 degree line (the random
prediction) indicates that the logit is informative in predicting defaults. The area under the
ROC curve measures the strength of this prediction, and equals 0.84, substantially higher
than the naive prediction of 0.5. The value of 0.84 is high considering defaults are rare
events, and compares favourably with other estimates in the literature, such as the 0.71 area

for predicting systemic banking crises in Schularick and Taylor (2012).

Table B2.1 reports the sample characteristics of the treatment and control groups after
the sample is rebalanced using the inverse propensity score weights generated from the
logit regression in Table B2.2. Compared to the unweighted averages reported in Table
2, the rebalancing makes the treatment and control groups more similar along a number
of dimensions, with differences in inflation, openness, governance quality and various
crisis probabilities no longer significant. This suggests that the propensity score weighting
procedure brings our data closer to a randomly selected sample. The differences in GDP
growth, however, remain significant, even though they shrink somewhat compared to the
raw data in Table 2. This suggests that while the first stage of the I'SWRA helps rebalance
the sample, additional regression adjustment through local projections in stage 2 of the
IPSWRA is likely necessary in order to control for the remaining control and treatment

group differences in observable pre-default characteristics.

Table B2.3 presents the second stage of the IPSWRA (equation (4)) — the local projection
estimated on the rebalanced sample. The coefficients on the control variables are generally
consistent with the hypothesised signs in Table A1.3: for example, GDP growth shows a
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Table Bz.1: Characteristics of the rebalanced treatment and control groups

Treatment Control Difference

(defaulters) (non-defaulters) significant?
GDP growth -1.10 1.06 Yes(1% level)
External public debt/GDP 47.00 51.12 No
Inflation 22.50 24.63 No
Openness 59.01 62.46 No
Governance quality score (Polity) -1.99 -1.15 No
Banking crisis probability 0.09 0.08 No
Currency crisis probability 0.12 0.12 No
War intensity (scale o — 20) 0.65 1.10 Yes(1% level)
Coup probability 0.11 0.08 No

Notes: All values refer to the year preceding default, and in the case of banking and currency crisis
probabilities, to two years before default. Openness is the ratio of gross imports and exports to GDP.
Governance quality is scored on a scale from -10 to 10, with a higher score meaning better governance. All
ratios are presented as percentage points, all growth rates in percent. The third column tests the equality of
the respective means between the treatment and the control group. GDP growth and inflation are winsorized
at the 2% level. The sample is rebalanced using the probability weights from the first stage estimation.

positive autocorrelation, and is negatively affected by other crises. Higher external debt
levels are actually correlated with higher GDP growth, most probably indicating that
high-growing countries both want and can borrow more on international markets. The
coefficient on the default dummy is equal to the average treatment effect in 4 (bottom row)
and Figure 2 (solid black line). The control set is able to explain a substantial proportion of
the variation in GDP growth, with R? statistics of 28% in year 1, rising gradually to 74% in
year 10. The high R? value at long horizons supports the reliability of our findings on the

magnitude of long-run default costs (i.e., the lack thereof).
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Table B2.2: IPSWRA first stage:

Logit regression results

Real GDP per capita growth

Real GDP per capita growth: 1 lag

Real GDP per capita growth: 2 lags
GDP deviation from trend

Real GDP per capital level

External public debt to GDP

External debt to GDP

Short-term external debt to GDP
Interest payments on external debt to GDP
Government share

Change in terms of trade

Change in commodity prices

Change in nominal exchange rate

Log inflation

Openness

Current account

War index

Polity index

Political transition: continuous measure
Political transition dummy

Banking crisis dummy

Currency crisis dummy

Coup dummy

Africa dummy

South America dummy

Asia dummy

Number of past defaults

Nominal 1-year US T-Bill rate

Excess equity return over bills, 17 advanced countries

Equity dividend yield, 17 advanced countries

*kok

-0.132™"* (0.036)
0.019 (0.020)
0.007 (0.022)
0.876 (0.541)
-0.000 (0.000)
0.001 (0.015)
-0.006 (0.015)
-0.003 (0.018)

*3kok

0.139™"* (0.047)
-0.025 (0.017)
0.078 (0.795)

-3.776™"" (1.127)
0.000 (0.000)
-0.232 (0.254)
-0.002 (0.004)
0.016 (0.011)
-0.146" (0.080)

-0.013 (0.020)

-0.373 (0.679)

-0.101 (0.893)

0.576 (0.448)

-0.017 (0.428)

0.272 (0.387)

-0.448 (0.333)

0.491 (0.357)

1.096™* (0.466)

-0.144 (0.122)
0.204"** (0.053)
0.009 (0.009)

-0.027 (0.194)

Observations
Pseudo R-squared

3477
.19

Notes: Regression coefficients on the first-stage predictors (dependent variable: external default one year
ahead). Standard errors in parentheses. Regression also includes additional lags of the crisis dummies
(political transitions, coups, wars, currency and banking crises), which are insignificant and omitted to save
space. Coefficients on these are available from authors upon request.

*, % *x% Significant at 10%, 5% and 1% levels respectively
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Table B2.3:

IPSWRA second stage: IPS-weighted regression results

Year 1

Year 2

Year 3

Year 4

Year 5

External default (forwarded 1 period)

Real GDP per capita growth

Real GDP per capita growth: 1 lag

GDP deviation from trend

Real GDP per capital level

External public debt to GDP

External debt to GDP

-2.69"** (0.60)
0.15* (0.08)
-0.00 (0.03)
1.23 (1.46)
-0.00"** (0.00)
-0.01 (0.01)

0.02"** (0.01)

-3.85"** (1.01)
0.06 (0.18)
-0.02 (0.05)
3.20 (3.59)
-0.00"** (0.00)
-0.06™* (0.02)

0.06™** (0.01)

-3.63%** (1.16)
-0.01 (0.25)
-0.10 (0.06)
4.11 (4.95)
-0.00"** (0.00)

-0.09™** (0.03)

0.11%** (0.02)

-3-44™" (1.34)
-0.07 (0.31)
-0.20* (0.11)
4.25 (5.73)
-0.00"** (0.00)
-0.13*** (0.04)

0.15%** (0.02)

-3.74™" (1.54)
-0.17 (0.34)
-0.16 (0.12)
4.34 (5.41)
-0.00"** (0.00)
-0.15"** (0.05)

0.19*** (0.03)

Government share 0.05 (0.06) 0.01 (0.11) -0.05 (0.14) -0.14 (0.15) -0.26 (0.16)
Log inflation -0.54 (0.39) -1.08 (0.66) -1.53% (0.81) -1.94* (1.01) -2.62"* (1.24)
Openness 0.04*** (0.01) 0.10"** (0.03) 0.13*** (0.04) 0.14*** (0.05) 0.14** (0.06)
Current account -0.02 (0.04) -0.01 (0.06) -0.01 (0.08) -0.02 (0.10) 0.03 (0.11)
Banking crisis dummy -2.11% (1.07) -1.86 (1.31) -1.97 (1.57) -2.26 (1.83) -2.94 (1.79)
Banking crisis dummy: 1 lag 0.49 (0.59) 0.12 (0.98) -0.29 (1.18) -1.51 (1.34) -1.68 (1.32)
Currency crisis dummy 0.14 (0.54) -0.16 (0.90) -0.31 (1.23) -0.00 (1.52) 0.07 (1.75)
Currency crisis dummy: 1 lag -1.16™* (0.54) -1.44" (0.80) -1.36 (0.95) -1.08 (1.10) -1.06 (1.17)
Coup dummy -0.81 (0.73) -1.94"* (0.81) -1.94* (1.15) -2.49 (1.50) -2.78% (1.64)
Coup dummy: 1 lag -0.55 (0.59) 0.29 (1.08) -0.10 (1.44) -0.51 (1.45) -0.74 (1.52)
Political transition dummy -0.49 (0.47) -0.79 (0.78) -1.63 (1.15) -2.90** (1.13) -3.29** (1.28)
Political transition dummy: 1 lag 0.10 (0.49) -0.64 (0.83) -1.80 (1.21) -2.86* (1.50) -3.09* (1.61)
War index -0.02 (0.16) -0.10 (0.25) -0.22 (0.34) -0.31 (0.44) -0.30 (0.55)
Polity index 0.05 (0.03) 0.11 (0.06) 0.17* (0.09) 0.22* (0.12) 0.30"* (0.14)
Change in commodity prices 3.01% (1.52) 5.95% (3.17) 6.55" (3.92) 7.52" (4.29) 6.60 (4.98)
Constant 1.86 (2.14) 7.41%* (3.34) 9.65™* (4.44) 12.06™* (5.65) 15.87** (6.72)
N 2609 2609 2609 2609 2609
R-squared 28 34 4 47 .54
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Table B2.3: IPSWRA second stage: IPS-weighted regression results (continued)

Year 6 Year 7 Year 8 Year 9 Year 10
External default (forwarded 1 period)  -3.48% (1.77) -2.98 (1.92) -2.27 (2.18) -1.62 (2.51) -1.74 (2.84)
Real GDP per capita growth -0.11 (0.35) 0.12 (0.29) 0.11 (0.24) -0.07 (0.22) -0.16 (0.22)
Real GDP per capita growth: 1 lag -0.11 (0.13) -0.10 (0.13) -0.13 (0.11) -0.10 (0.10) -0.18 (0.11)
GDP deviation from trend 3.39 (4.69) 0.56 (3.56) 0.62 (2.82) 2.98 (2.63) 5.63" (2.91)
Real GDP per capital level -0.00™** (0.00) -0.01*** (0.00) -0.01*** (0.00) -0.01*** (0.00) -0.01** (0.00)
External public debt to GDP -0.13™* (0.06) -0.09 (0.07) -0.02 (0.07) 0.02 (0.08) 0.04 (0.09)
External debt to GDP 0.20"** (0.03) 0.18"** (0.03) 0.13*** (0.03) 0.10"** (0.04) 0.10"* (0.04)
Government share -0.33" (0.18) -0.30 (0.21) -0.24 (0.24) -0.29 (0.27) -0.39 (0.30)

Log inflation

-3.23%* (1.28)

-3.62%* (1.46)

-3.84"* (1.55)

-3.99"" (1.63)

-4.18" (1.73)

Openness 0.11* (0.06) 0.09 (0.07) 0.08 (0.07) 0.07 (0.08) 0.05 (0.08)
Current account 0.05 (0.12) 0.05 (0.13) 0.02 (0.13) -0.05 (0.14) -0.13 (0.16)
Banking crisis dummy -3.22" (1.82) -4.57"* (1.86) -4.16™* (1.87) -4.05"* (1.91) -2.85 (1.93)
Banking crisis dummy: 1 lag -3.08"* (1.38) -3.08"* (1.45) -2.83" (1.54) -2.06 (1.67) -0.31 (1.76)
Currency crisis dummy 0.69 (2.07) 1.18 (2.57) 1.36 (3.20) 1.77 (3.93) 1.88 (4.67)
Currency crisis dummy: 1 lag -1.03 (1.24) -1.57 (1.28) -1.42 (1.43) -0.98 (1.58) -0.17 (1.67)
Coup dummy -2.25 (1.87) -3.12 (1.99) -4.12% (2.23) -4.87** (2.21) -6.21"** (2.04)
Coup dummy: 1 lag -2.16 (1.58) -2.22 (1.71) -2.77 (1.70) -2.92 (1.95) -2.14 (1.81)

Political transition dummy

-4.38""" (1.47)

4417 (1.49)

-4.48** (1.61)

-4.62** (1.67)

361" (1.70)

Political transition dummy: 1 lag -2.45 (1.81) -2.61 (1.75) -2.60 (1.72) -2.85 (1.92) -3.76™* (1.89)
War index -0.31 (0.63) -0.35 (0.69) -0.36 (0.75) -0.25 (0.82) -0.14 (0.87)
Polity index 0.42** (0.17) 0.60*** (0.18) 0.76*** (0.19) 0.89*** (0.21) 1.00"** (0.22)

Change in commodity prices

5.25 (5.48)

5.48 (5.59)

6.88 (5.95)

1.78 (6.24)

1.52 (6.30)

Constant 19.55™** (7.18) 21.40"** (8.12) 22.21** (9.13) 24.49** (9.97) 28.84*** (10.59)
N 2609 2609 2609 2609 2609
R-squared .59 .64 .67 7 74

Notes: This table shows the estimation results for Years 1 — 5 of the IPSWRA local projection (dependent variable: cumulative real per
capita GDP growth). Results for Years 6 — 10 are omitted. Clustered standard errors in parentheses. *, **, ***: Significant at 10%, 5%
and 1% levels respectively.
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B3. Comparison of baseline results with existing literature

The differences between our baseline sovereign default cost estimate and the existing
literature can arise from several potential sources: methodology, control set and sample or
default definition. Sections 5.2 and B4-1 discuss the issues around the default definition in
more detail. Here we see how different our results would be if we applied the methodology
of two existing papers — those of Furceri and Zdzienicka (2012) and Borensztein and Panizza
(2008). Why do we choose these two papers? First, they are both based on a broad and
comprehensive sample of defaults. Second, Furceri and Zdzienicka (2012) is one of the few
studies that consider longer-term default costs, and Borensztein and Panizza (2008) is one

of the more widely-cited studies looking at shorter-term default costs.

We generally keep to the exact same specification as the authors of these two papers. For
Furceri and Zdzienicka (2012), we use a local projection with country fixed effects, past
GDP growth and a country-specific HP-filtered GDP time trend as controls. For Borensztein
and Panizza (2008), we use the investment/GDP ratio, government spending/GDP ratio,
population growth, civil rights index, change in terms of trade, openness, and a banking
crisis dummy as controls. Borensztein and Panizza (2008) further use dummies for groups
of countries, and a GDP per capita level in the early 1970s as controls, but no country fixed
effects. We instead use country fixed effects, because adding a GDP per capital level in early
1970s would result in missing data and a slightly different sample to our baseline estimates.
For the same reason (sample size), we do not include the level of secondary education as a
control. This does not, however, have any material bearing on the results. Finally, we use
local projections up to a period of 3 years. Borensztein and Panizza (2008) instead use a

panel regression with three lags of the sovereign default dummy to achieve a similar end.

Figure B3.3 shows that the sovereign default cost estimates obtained using the Borensztein
and Panizza (2008) and Furceri and Zdzienicka (2012) specification fall in-between those of
our conditional and unconditional estimates. In the long run, the Furceri and Zdzienicka
(2012) cost estimate is very close to our unconditional specification. The sizeable differences
between our conditional and IPSWRA specification, and those used in the preceding
literature show that it is important to control for selection into defaulters using a broad
conditioning set, and allowing for non-linearities in selection to arrive at an accurate

estimate of the sovereign default cost, particularly in the longer run.
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Figure B3.3: The cost of default under alternative estimation methods
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Notes: Cumulative treatment effect, GDP per capita growth. The Furceri &
Zdzienicka specification has past GDP growth and HP-filtered time trend as con-
trols. The Borensztein & Panizza specification has investment/GDP, government
spending /GDP, population growth, civil rights index, change in terms of trade,
openness, banking crisis dummy as controls, and country fixed effects. Unconditi-
onal specification controls for country fixed effects only. Conditional and IPSWRA
specifications control for country fixed effects and the full list of variables in Table
A11.
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B4. Alternative treatments for the baseline specification

B4-1 Alternative default definitions

Table B4-1 presents the results using the alternative default definitions described in Section
A2. As well as the four alternative definitions in Table A2.1, it includes the baseline
estimates of Table 4, and a slightly different manipulation of the Standard & Poor’s data,
which excludes defaults that occurred while a country was still negotiating another default
(for example, a country defaulting on its bond obligation while negotiating a default on
loans). To ease comparability, all the definitions were extended to use the same sample
as baseline. For each default definition, we compare the results under an unconditional
local projection, with country fixed effects only, to those using our preferred IPSWRA
specification with the full set of controls.

Two broad facts emerge from this comparison. First, sovereign default is costly under all
six definitions. Second, controlling for endogeneity using IPSWRA attenuates the size of
the cost is substantially, especially at long horizons. This suggests that our main findings
discussed in Section 5 also hold under these alternative definitions. The size of the short
run cost is roughly the same across all six definitions, with the correspnding IPSWRA
estimates falling in-between 2.5% and 3.5% of GDP. When it comes to longer horizons, the
Beim and Calomiris (2000) and Standard & Poor’s alternative definitions result in similar
costs to baseline, while the cost estimates using the definitions of Reinhart and Rogoff
(2011b), Laeven and Valencia (2012) and Detragiache and Spilimbergo (2001) (panels b, d
and e) are somewhat higher. This fact is likely to reflect the focus of Laeven and Valencia
(2012) and Detragiache and Spilimbergo (2001) on the more severe crisis events, with the

cost estimates using these two definitions being, perhaps, more endogenous for this reason.
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Table B4.4: Alternative default definitions

Year 1 2 3 4 5 6 7 8 9 10

(a) Baseline

UnCOHdlthl’lal _3.33*** _4.91*** _4.95*** _4'91*** _5.49*** _5.93*** _5.98*** _5.98*** _5.35*** _5.62**
(064) (0.97)  (1.06) (1.24) (1.34) (1.53) (170) (1.88) (2.14) (248)

IPSWRA -2.69***  -3.85%*  -3.63%* 344" -3.747F 348" -2.98 -2.27 -1.62 -1.74
(0.60) (1.01) (1.16) (1.34) (1.54) (1.77)  (1.92) (2.18) (2.51) (2.83)

Observations 2609 2609 2609 2609 2609 2609 2609 2609 2609 2609

Defaults 92 92 92 92 92 92 92 92 92 92

(b) Reinhart & Rogoff

Unconditional -3.77*** -5.31%** -6.12%** -6.17*** -6.64*** -7.14™* -7.41"* -8.23%* 819" -8.50"**
(0.81) (113) (117) (1.26) (1.38) (151) (1.74) (1.93) (213) (247)

IPSWRA -2.49™* -3.60™*  -4.17" 4127 442" 4567 4227 433" 411 -4.36%
(0.64)  (096) (1.14) (1.21) (141) (155) (1.78) (2100 (2.33) (2:57)

Observations 2128 2128 2128 2128 2128 2128 2128 2128 2128 2128

Defaults 81 81 81 81 81 81 81 81 81 81

(c) Beim & Calomiris

Unconditional -4.32*** -6.33%** -6.99*** -7.34*** -7.86*** -8.21™* -8.29™* -859™* -88y*** -8zt
(0.73)  (1.28)  (1.45) (1.48) (1.61) (1.79)  (2.01) (2.26)  (2.48) (2.76)

IPSWRA -3.38%*  -4.90™** 525 5 2% g3 g a5 g ¥ g 12 -3.86 -2.74
(0.63)  (1.20)  (148) (155 (1.81) (207) (230) (265 (2990 (3.37)

Observations 2609 2609 2609 2609 2609 2609 2609 2609 2609 2609

Defaults 61 61 61 61 61 61 61 61 61 61
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Table Bg.4: Alternative default definitions (continued)

Year 1 2 3 4 5 6 7 8 9 10

(d) Laeven & Valencia

Unconditional -3.89*** -6.46*** -7.21*** -7.51*** -8.51%* -8.93%* -g.01™* -10.09"** -10.29"** -9.29***
(071) (1.18)  (1.37) (1.51) (1.76) (1.90) (2.06) (1.94) (217)  (2.49)

IPSWRA -3.14™* 544 -6.12" -6.04™* -7.117% -7.017F -6.627 -6.81"* -6.52*** -5.30**
(0.66) (1.12) (1.35) (145) (177) (191) (203) (204) (217) (2:42)

Observations 2609 2609 2609 2609 2609 2609 2609 2609 2609 2609
Defaults 53 53 53 53 53 53 53 53 53 53

(e) Detragiache & Spilimbergo

Unconditional -2.40*** -3.76*** -4.98*** -4.78%* .580** -6.81** -7.o7*** -821™* -85ttt -8.96™**
(086) (135 (135 (1.58) (1.30) (1.36) (149) (1.67) (1.96) (2.13)

IPSWRA SL74 2 8% 3 p6¥ 329 —4.09™**F  -4.92%F 4,617 -5.62%F  -6.29%*F -6.40%**
(0.72)  (1.13) (1.16) (1.28) (1.18) (1.31) (1.42) (1.59) (1.71)  (1.99)

Observations 2541 2541 2541 2541 2541 2541 2541 2541 2541 2541
Defaults 92 92 92 92 92 92 92 92 92 92

(f) S & P alternative

Unconditional -3.34*** -4.80*** -4.93*** -5.02*** -g7g*** -6.31** -6.32%* -6.36™* -5.o7*** -6.06%**
(065) (0.97) (1.08) (1.28) (137) (1.53) (1.73) (1.91) (217)  (2:50)

IPSWRA -2.69%%F  -3.72¥*  3.59%** -3.50"** -3.96"** -3.83* -3.25 -2.49 -1.84 -1.82
(0.61)  (1.02) (119) (139) (1.58) (1.81) (1.99) (227) (259)  (2.95)

Observations 2609 2609 2609 2609 2609 2609 2609 2609 2609 2609
Defaults 89 89 89 89 89 89 89 89 89 89

Notes: Average treatment effect of sovereign default on cumulative real GDP per capita growth. Unconditional
specification controls for country fixed effects only. IPSWRA specification controls for country fixed effects
and the full list of variables in Table A1.1. Clustered standard errors in parentheses. For each definition, we
use the longest possible sample; see panel headings for years covered. *, **, ***: Significant at 10%, 5% and 1%

levels respectively
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Table B4.5: Large and small defaults

Year 1 2 3 4 5 6 7 8 9 10

(a) Debt defaulted relative to GDP: 5% threshold

Small -2.04"%* -2.67** -2.91" -3.18% -344% -322 247 -148 -054 -1.17
(no. defaults = 58) (0.58) (1.19) (1.38) (1.70) (1.88) (2.11) (2.41) (2.83) (3.26) (3.66)
Large -3.90"* -6.07*** -5.00"** -3.92* -4.31* -3.97 -3.93 -3.76 -3.65 -2.82
(no. defaults = 34) (1.20)  (1.63) (1.96) (2.13) (2.41) (2.68) (2.69) (2.71) (3.03) (3.14)
Observations 2609 2609 2609 2609 2609 2609 2609 2609 2609 2609
p-value:

large = small 0.16 0.09 0.39 0.79 0.77 0.81 0.67 0.53 0.45 0.70

(a) Debt defaulted relative to GDP: 15% threshold

Small -2.06%** -2.76%** -2.95%** -3.35%* -3.92% -3.84* -3.30 -2.55 -1.89  -2.07
(no. defaults = 70) (0.52) (1.01) (1.19) (1.50) (1.69) (1.91) (2.14) (2.46) (2.84) (3.19)
Large -4.94*** 7.7 6,08 377 -3.10  -2.220 -1.82  -1.28 -0.65 -0.58
(no. defaults =22)  (1.53) (1.80) (2.35) (2.49) (287) (346) (3.44) (3.84) (4.04) (4.26)
Observations 2609 2609 2609 2609 2609 2609 2609 2609 2609 2609
p-value:

large = small 0.06 0.01 0.21 0.88 0.79 0.66 0.70 0.77 0.79 0.75

Notes: Average treatment effect of sovereign default on cumulative real GDP per capita growth. Large
defaults are those where the size of debt in default to private creditors, in the year of default, exceeds the
chosen threshold. Treatments are based on a simple sample split of our baseline default definition. All
figures are IPSWRA estimates controlling for country fixed effects and the full list of variables in Table A1.1.
Clustered standard errors in parentheses.

*, %, #*: Significant at 10%, 5% and 1% levels respectively.

B4-2 Default magnitude

To calculate a proxy for default magnitude, we make use of the new Bank of Canada
CRAG Database (2015) which records total sovereign debt in default for a given country
in a given year. Using this, we first record the debt in default to private creditors, or on
international financial markets, in proportion to GDP, during the year of sovereign default."
We then split our default observations into two groups: those where debt in default was
high — “high-magnitude” defaults — and those where debt in default was low. We use two
different thresholds to classify defaults as “high-magnitude”. The lower threshold of 5%

debt-in-default-to-GDP aims to filter out those events where debt in default was relatively

9 The debt haircut would be a better proxy for magnitude (see, for example Cruces and Trebesch, 2013;
Trebesch and Zabel, 2017). However, since default negotiations take some time, information on haircuts is not
available at the time of default, and we cannot use it in our local projection or propensity score prediction.

74



small, and which may thus have been ignored by both debtors and creditors. The higher
threshold of 15% tries to identify the highest-magnitude defaults in our sample and see

whether those are exceedingly costly in comparison.

Therefore, we ask two questions: first, is our estimate too low because it includes many
low-magnitude defaults that carry almost no cost? And second, do we find that exceedingly
large defaults are also exceedingly costly? Our findings rebuff each of the questions. Table
B4.5 presents the estimation results, with the lower 5% threshold in panel (a) and the 15%
threshold in panel (b). The findings in panel (a) correspond to Figure 4a in the main text.
It turns out that the low magnitude defaults are still costly. But defaulting on a larger
quantity of debt does increase the cost somewhat, particularly at short horizons, consistent

with the findings of Trebesch and Zabel (2017).

B4-3 Defaulting in good and bad times

As Tomz and Wright (2007) have noted, most countries default during bad times, i.e. periods
of below-trend GDP growth. Still, our sample contains a substantial number of defaults that
occur during good — or normal — times, with GDP growth at or above trend. Comparing
the costs of default during good and bad times is interesting for two reasons. First, as
previously mentioned, part of our default cost could be endogenous, which simply reflects
the poor economic situation of countries that tend to subsequently default, regardless of
whether they actually default or not. For this to not be the case, we also need default to be
costly when economic fundamentals are favourable. Second, as discussed in Section 2, a
number of theoretical models impose a higher default cost during good times to justify the

relative rarity of defaulting when the country is doing well.

We split our sample of defaults into two subsamples — defaults in good and bad times —
and compare the results between these two treatments. Good-time defaults are those that
occurred when a country’s GDP was above trend, and bad-times — below trend, with the
trend calculated using a one-sided HP filter with a smoothing parameter of 6.25 (Ravn and

Uhlig, 2002).

Table B4.6 presents the results. Panel (a) compares deviations from the trend in the year
before default, and panel (b) — in the three years preceding default. Panel (b) corresponds
to Figure 4b in the main text. We find that defaulting in good times is costly under both
specifications, which suggests that our results are not driven by a subsample of defaulters
who simply have poor economic fundamentals. However, defaulting in good times is no
more costly than defaulting during bad times, which seems to go against the assumptions

often made in theoretical literature.
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Table B4.6: Defaulting in good and bad times

Year 1 2 3 4 5 6 7 8 9 10

(a) 1 year before default

Bad Times -3.14%F -4.65%%F -4.12%**F 3847 -4.71%** -6.09"** -5.677* -4.43*% -3.07 -2.80
(no. defaults = 59) (0.79) (1.29) (1.52) (1.63) (1.91) (2.01) (2.13) (2.52) (2.93) (3.15)
Good Times -1.97** 258 285 280 -2.18 0.70 1.35 1.19 0.70 -0.05
(no. defaults = 33) (0.92) (1.58) (2.32) (2.70) (2.84) (3.06) (3.26) (3.44) (3.82) (4.32)
Observations 2609 2609 2609 2609 2609 2609 2609 2609 2609 2609
p-value:

good = bad 0.34 0.31 0.68 0.76 0.48 0.05 0.06 0.15 0.39 0.56

(b) 1—3 years before default

Bad Times -3.20%%* -3.88%* -3.28% -3.06* -3.64F -3.21 274 -1.86 -1.66  -2.61
(no. defaults = 59) (0.74) (1.29) (147) (1.72) (1.94) (2.21) (2.26) (2.37) (2.66) (2.81)
Good Times -1.82%  -3.81%** -4.24™* -4.08" -3.91* -3.95 -3.39 -298 -1.55 -0.27
(no. defaults = 33) (0.98) (1.50) (1.63) (1.88) (2.12) (2.51) (2.94) (3.45) (3.88) (4.45)
Observations 2609 2609 2609 2609 2609 2609 2609 2609 2609 2609
p-value:

good = bad 0.26 0.97 0.65 0.68 0.92 0.81 0.85 0.76 0.98 0.59

Notes: Average treatment effect of sovereign default on cumulative real GDP per capita growth, conditional
on default occurring during or times. Good times are defined as growth above HP-filtered trend, bad times —
growth below trend, either in the year before, or over the three years before default. Treatments are based on
a simple sample split of our baseline default definition. All figures are IPSWRA estimates controlling for
country fixed effects and the full list of variables in Table A1.1. Clustered standard errors in parentheses.

*, **, ***: Significant at 10%, 5% and 1% levels respectively.

B4-4 Default cost among different groups of countries

Table B4.7 computes the cost of default estimate for different groups of countries. Panel
(a) compares the cost estimate for “heavily indebted poor countries” (HIPC) with the rest
of the sample, using the country grouping provided by the World Bank. These countries
constitute a little less than half of all defaults in our sample. It turns out that the cost of
default does not differ substantially across country groups: both heavily indebted poor
countries, and other defaulting economies experience similar costs across the time horizon.
The reasons for why these costs arise may, however be different. The analysis in Section
7 suggest that autarky and banking distress are the two main channels responsible for
generating the default costs. HIPCs are likely to have undeveloped financial systems, hence

the role for banking distress in these defaults is limited. But they are also likely to have
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Table B4.7: Default cost among different groups of countries

Year 1 2 3 4 5 6 7 8 9 10

(a) Countries grouped by economic development

Default + not HIPC = -2.91*** -4.98*** -4.62*** -3.80* -3.93* -350 -294 -287 -1.01 -0.70
(no. defaults = 52) (0.82) (1.55) (1.77) (2.05) (2.21) (246) (2773) (3.19) (3.68) (4.34)

Default in a HIPC =~ -2.43** -2.56** -2.50* -3.03%* -3.52* -347 -3.02 -1.59 -1.29  -2.04
(no. defaults = 40) (0.85) (1.17) (1.30) (1.50) (1.86) (2.14) (2.24) (2.38) (2.61) (2.36)

(b) Countries grouped by continent

Africa 215" 2,67 268 282 334 294 -289 -1.76 -1.40 -2.90
(defaults: 42) (0.70)  (1.51) (1.72) (2.08) (2.27) (2.46) (2.62) (2.83) (3.11) (3.15)
Americas -2.87%%% -4.39"* -3.33%** -3.22"* -321% -336 -2.68 244 -247 -2.14
(defaults: 35) (1.18) (1.48) (1.31) (1.29) (1.69) (2.36) (2.34) (2.72) (2.99) (3.52)
Other -3.90*** -6.25"** -7.00"™ -565 -593 -531 -3.81 -345 -0.63 2.37
(defaults: 15) (1.55) (2.08) (3.06) (3.55) (4.04) (4.53) (547) (6.55) (7.94) (9.38)
Observations 2609 2609 2609 2609 2609 2609 2609 2609 2609 2609

Notes: Average treatment effect of sovereign default on cumulative real GDP per capita growth. IPSWRA
estimates using country fixed effects. Clustered standard errors in parentheses. Heavily indebted poor
countries are those countries currently eligible for special assistance from the World Bank and the IMF, due to
their high levels of poverty and debt.

*, %, #*: Significant at 10%, 5% and 1% levels respectively.

higher external dependence, either through borrowing or aid flows, and hence suffer more
from autarky. Table B4.7 panel (b) compares the default cost estimates across different
continents and finds that they are, broadly, similar. The cost estimate for African countries
loses significance somewhat earlier than that for other continents, but this may be driven by

larger measurement error for these countries” data rather than underlying cost differentials.

B4-5 Robustness to alternative regression specifications

To check the stability of our results under different variations of the IPSWRA method, we
explore alternative ways of calculating the propensity score and selecting the control group.
We also check if common trends across countries matter for our results by adding year
fixed effects to our baseline specification. Table B4.8 shows the results. The top row shows
our baseline specification from Section 5 and the second row shows the result with year
tixed effects in the second stage. The default cost is somewhat lower with year fixed effects

compared to the baseline estimate and the recovery from default happens at a faster pace.
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Table B4.8: Alternative propensity scores and control groups

Year 1 2 3 4 5 6 7 8 9 10 Obs.
Baseline -2.69%** -3.85%** -3.63*** -3.44*** -3.74*** -3.48%* -2.98 -2.27 -1.62 -1.74 2609
(defaults: 92) (0.60) (1.01) (1.16) (1.34) (1.54) (1.77) (1.92) (2.18) (2.51) (2.84)
Year fixed effects -2.34"* -3.05"** -2.52** -1.98 -1.99 -1.70 -1.24 -0.62 038 0.69 2609
(defaults: 92) (0.62) (1.04) (1.22) (1.43) (1.58) (1.79) (1.96) (2.28) (2.66) (2.90)
Less truncation -2.61%% -3.82%** -3.79*** -3.65%** -3.97"* -3.66* -3.14 -2.33 -1.63 -1.57 2609
(defaults: 92) (0.61) (1.07) (1.28) (1.49) (1.71) (1.96) (2.11) (2.40) (2.77) (3.17)
Low weight in -2.67%%% -3.73%* 3 66%** -3.56%** -4.03%** -3.77** -3.25 -2557 -1.82 -1.64 2606

default (defaults: 89) (0.60) (1.06) (1.27) (1.48) (1.67) (1.88) (2.09) (2.40) (2.72) (3.12)

Clean control -3.13%%% -4.37%** -4.42%** -4.50™** -5.14** -4.90** -4.38% -3.51 -3.01 -2.98 1939
group (defaults: 89) (0.64) (1.12) (1.37) (1.63) (1.90) (2.15) (2.46) (2.79) (3.14) (3.58)

Predictors as -2.48%** -3.21%* -2.59** -1.98 -2.01 -1.69 -1.16 -048 0.39 066 2609
controls (defaults: 92) (0.63) (1.03) (1.19) (1.42) (1.59) (1.81) (1.95) (2.24) (2.58) (2.88)

Varying the -2.31%% -3.51%¥* -2.83"** -2.49* -2.86* -249 -195 -157 ~-1.68 -1.74
sample size (0.64) (1.06) (1.21) (1.40) (1.61) (1.84) (1.96) (2.22) (2.42) (2.84)
Observations 3477 3477 3369 3262 3155 3047 2937 2829 2719 2609
Defaults 99 99 98 98 97 97 97 96 94 92

Notes: Average treatment effect of sovereign default on cumulative real GDP per capita growth. Clustered
standard errors in parentheses. IPSWRA specifications control for country fixed effects and the full list of
variables in Table A1.1. Less truncation: inverse propensity score weights truncated at 20 instead of 10. Low
weight in default: alternative S & P default definition, IPS-weights equal to one during default. Clean control
group: countries negotiating a past default excluded from the control group. Predictors as controls: all
predictors from the first stage are also included as controls in the second stage. Varying the sample size: all
baseline results are estimated on a consistent sample by imposing horizon restrictions. This specification
lossens these restrictions. *, **, ***: Significant at 10%, 5% and 1% levels respectively

Recall that we truncate the estimated inverse propensity scores at 10 following Imbens
(2004). Additionally, the control group in the baseline includes those countries still negotia-
ting a past default. Finally, following Jorda and Taylor (2016) and Jorda and Taylor (2016),

we use a somewhat larger set of predictors than controls.

The third row shows the results using a larger truncation threshold of 20. This effectively
makes the rebalancing stronger but less robust. The estimated effect does not differ
substantially compared to baseline. The fourth shows the results using an alternative
inverse propensity score weight for those observations that are still negotiating a past
default. We set the weight for in-default observations equal to 1 (zero default probability).

This weight is smaller than that in our baseline specification and gives these countries
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a smaller prominence among the control group. We use the alternative S & P default
definition from B4-1 for this exercise (no new default can occur while the country is still
negotiating a past default). The results under this specification, however, remain close to

baseline.

The results in the fifth row provide further robustness to the control group choice. Rather
than treating countries negotiating a past default as “normal” observations or giving them
a low weight, we remove them from the control group. Even though this alters the sample

substantially, it has relatively little bearing on our results.

The sixth row uses the same controls and predictors in both stages of the IPSWRA, adding
variables such as the advanced economies” dividend yield as controls in the LP (these
variables are listed in Table A1.1 under “predictors used in Stage 1 (logit) only”). The
inclusion of these variables is likely to make the estimates somewhat more robust but
less precise. As in the baseline specification, sovereign default is costly but the cost goes
away in the long run. The medium and long run cost estimate is slightly smaller and
less significant. Including the predictors also as control variables strengthens our baseline

finding: sovereign default is costly in the short and medium run, but the cost is temporary.

The bottom row of Table B4.8 varies the sample size over the LP horizon. Our baseline
estimates use a consistent estimate for each horizon /. This means that we include defaults
up to 2001 only, since we need data on outcomes up to 2010 for each observation. The year
1 cost estimate in Table B4.8 bottom row includes all defaults with one-year ahead GDP
data, i.e. all defaults up to 2009, 99 in total. The year 2 estimate includes all defaults up to

2008, and so on. Extending the sample over the LP horizon has no effect on our results.
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B5. Amplification of the cost: additional results

Bs-1 Sovereign defaults and banking crises

Estimating the cost of joint sovereign-banking crises faces two main challenges. First, our
control and predictor variables are primarily selected to forecast sovereign defaults, and
may thus do a poor job of forecasting banking crises and joint sovereign-banking crisis
events. Second, we want to exclude events where distress in the banking sector, rather than
the sovereign, is the main cause of the crisis. To this end, we exclude those events where
the banking crisis preceded sovereign default, or the two occurred in the same year and the
banking panic was the primary cause of the default. This selection process is, however, by
nature imprecise, and our joint event list could include some where the banking, not the

sovereign crisis is the main driver of the downturn.

To see if stage 1 of our IPSWRA procedure — complemented by additional predictor
variables relating to credit and loan-deposit ratios — does a good job at forecasting these
joint events, Figure B5.1 compares the propensity scores — i.e. the estimated default
probabilities — for those defaults which are followed by a systemic banking crisis (dashed
line), with those of standalone default events (solid line). The logit prediction does well
at predicting both types of events, with predicted probabilities of 10%—-20% substantially
above the sample default average of 2%. The prediction is slightly more accurate for joint
sovereing-banking crisis events with, on average, higher predicted default probabilities.
This suggests that IPSWRA does a good job at controlling for endogeneity of selection into

joint sovereign-banking crisis as well as sovereign defaults more generally.

To evaluate the importance of the joint sovereign-banking crisis definition, Figure Bs.2
and Table Bs.1 estimate the cost of default for several alternative joint crisis definitions:
standalone defaults, events where a systemic banking crisis precedes the sovereign default,
those where the two crises occur in the same year — regardless of which type of crisis was
the underlying cause — and those where the banking crisis followed the sovereign default.
Figure Bs.2 shows both the unconditional and IPSWRA cost estimates, and Table Bs.1
provides more detail on the IPSWRA estimates. These estimates should only be regarded
as indicative, because of the small number of events in each subgroup. Nevertheless, a clear

broad pattern emerges.

All three types of joint sovereign-banking crisis are substantially more costly than the
standalone defaults, by a factor of 2 or more depending on the time horizon. The cost of
joint events differs somewhat depending on the definition, with the cost of joint events

occurring in the same year somewhat less persistent than the other two categories. Under
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Figure Bs.1: Predicted default probabilities for “standalone” sovereign
defaults, and those followed by a systemic banking crisis
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Notes: Kernel density plot of the predicted default probability based on IPSWRA first-stage logit model (as
specified in equation (1), predictors as in Table A1.1.). The “default and crisis” observations are those where a
sovereign default is followed by a systemic banking crisis within two years. The “no crisis defaulters” are
defaults not followed by a systemic banking crisis.

all three definitions, the cost of joint sovereign-banking crises remains substantial, both
unconditionally and under IPSWRA (Figure Bs.2). The 67 standalone defaults in the
sample are, on average, around 1 percentage point less costly than our baseline estimate
in Table 4. Taken together, these results suggest that a considerable part of the sovereign
default cost arises through the banking channel, and that sovereign-banking interactions
are an important factor for amplifying the cost. Finally, if we combine the different joint
sovereign-banking crisis events into a single -1-year or 2-year window, giving us more
crisis observations and hence more precision, the cost of these joint events also remains
significantly above that of standalone crises (results available from authors upon request).

Bs-2 Currency and political crises

Tables Bs.2 and Bs.3 provide the cost estimates for sovereign defaults which coincide,
respectively, with currency or political crises. For both of these crisis events, standalone
defaults are still costly, and the occurrence of another crisis increases the default cost, but

by much less than that of a systemic banking crisis in Table 6.
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Figure Bs.2: Cost of sovereign default and systemic banking crises: alternative crisis definitions
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Notes: Cumulative treatment effect, GDP per capita growth. Unconditional specification controls for country
fixed effects only. IPSWRA specification controls for country fixed effects and the full list of variables in Table
A1.1.

Table Bs.1: Cost of sovereign default and systemic banking crises: alternative crisis definitions

Year 1 2 3 4 5 6 7 8 9 10
Default + no crisis 2,177 241 2.17% -2.44 -3.08* -3.55% -3.20 -2.35 -1.61 -1.16
(no. defaults = 67) (0.70) (1.10) (1.21) (1.50) (1.65) (1.93) (2.17) (2.52) (2.95) (3.50)
Default + crisis 1-2 years before -3.44  -5.49** -5.54™ -7.00"™* -835%* -7.84** -841** -8.93** -10.15%** -8.81**
(no. defaults = 10) (223)  (222)  (240) (292) (255) (295 (352 (375  (403)  (445)
p-value: crisis = no crisis 0.60 0.24 0.24 0.21 0.11 0.26 0.24 0.19 0.13 0.24
Default + crisis same year -5.18%* -10.12*** -7.86%*  -4.74 -2.88 -0.09 1.41 1.50 3.88 6.07
(no. defaults = 10) (1.60)  (259) (3390 (382 (487) (585 (557) (595) (6.64)  (6.97)
p-value: crisis = no crisis 0.07 0.01 0.12 0.57 0.97 0.57 0.43 0.54 0.44 0.33
Default + crisis 1-2 years after 0.57 -5.74%%  -13.91%F -10.04™*  -7.34* -4.24 -5.85 -8.57 -11.14  -13.47**
(no. defaults = 3) (1.26)  (248) (251) (1950 (429) (6790 (7.59) (6.76)  (6.83)  (6.32)
p-value: crisis = no crisis 0.12 0.25 0.00 0.01 0.38 0.92 0.74 0.41 0.22 0.11
Observations 2245 2245 2245 2245 2245 2245 2245 2245 2245 2245

Notes: Average treatment effect on cumulative real GDP per capita growth: defaults that are preceded, accompanied or followed
by a systemic banking crisis, compared to those that are not. Treatments are based on a simple sample split of our baseline
default definition. All figures are IPSWRA estimates controlling for country fixed effects and the full list of variables in Table A1.1.
Clustered standard errors in parentheses.

*, ** #4%: Significant at 10%, 5% and 1% levels respectively.
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Table Bs.2: Sovereign default and currency crises

Year 1 2 3 4 5 6 7 8 9 10

Default + no Crisis  -1.92*** -2.87*** -2.38 -2.07 -2.69 -222 -2.21 -1.75 -0.73  -1.15
(no. defaults = 57) (0.61) (1.22) (1.45) (1.71) (1.85) (2.16) (2.27) (2.38) (2.66) (2.75)

Default + Crisis -4.06%%* -5.62¥** -5.89*** -5.89** -5.62%* -5.75%* 436 -3.20 -3.22 281
(no. defaults =35)  (1.11) (145 (1.73) (1.86) (227) (249) (296) (3.52) (4.04) (4.72)
Observations 2609 2609 2609 2609 2609 2609 2609 2609 2609 2609
p-value:

crisis = no crisis 0.08 0.12 0.11 0.11 0.27 0.24 0.53 0.70 0.55 0.71

Notes: Average treatment effect on cumulative real GDP per capita growth: defaults that coincide, or do not
coincide, with a currency crisis, within a one-year window. Treatments are based on a simple sample split of
our baseline default definition. All figures are IPSWRA estimates controlling for country fixed effects and the
full list of variables in Table A1.1. Clustered standard errors in parentheses.

*, **, ***: Significant at 10%, 5% and 1% levels respectively.

Table Bs.3: Sovereign default and political crises

Year 1 2 3 4 5 6 7 8 9 10

Default + no Crisis  -1.97*** -3.26%* -226%* -270% -297** -2.71 -235 -1.40 -1.44  -1.76
(no. defaults = 65) (0.61) (1.06) (1.05) (1.18) (1.41) (1.72) (1.69) (1.74) (1.99) (2.42)

Default + Crisis -4.12*** -5.05"** -6.38" -4.92 -527 -5.03 -4.24 -4.02 -1.99 -1.72
(no. defaults =27)  (1.15) (203) (2.75) (3.11) (3.56) (4.03) (4.46) (5.07) (5.80) (6.37)
Observations 2609 2609 2609 2609 2609 2609 2609 2609 2609 2609
p-value:

crisis = no crisis 0.08 0.42 0.16 0.49 0.54 0.60 0.69 0.61 0.92 0.99

Notes: Average treatment effect on cumulative real GDP per capita growth: defaults that coincide, or do not
coincide, with a political crisis, within a one-year window. A political crisis is defined as a coup, a political
transition or a war intensity of more than 3 (MEPV total conflict variable; scale o — 20: sum of interstate and
civil conflict, each scaled from o to 10). Treatments are based on a simple sample split of our baseline default
definition. All figures are IPSWRA estimates controlling for country fixed effects and the full list of variables
in Table A1.1. Clustered standard errors in parentheses.

*, **, ***: Significant at 10%, 5% and 1% levels respectively.
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B6. Decomposition of the cost: additional details

Table B6.1: Share of each component in GDP for defaulters

Ratio to GDP

Consumption 0.67
Investment 0.18
Government consumption 0.15
Exports 0.21
Imports 0.27

The shares refer to the year before the default episode.

This section provides additional results to help with interpretation of the GDP component
cost decomposition in Section 7. Table B6.1 shows the share of each component in GDP
before the default. The larger the share, the higher should be the contribution of this
component to the cost in Figure 8a, all other things being equal. Investment and imports
have relatively small GDP shares, which highlights the disproportionally large adjustment

in these variables after the default takes place.

Figure B6.1 and Table B6.2 provide further detail on how the default cost varies according
to the exchange rate regime. Figure B6.1 decomposes the external adjustment undertaken
by pegs and floats into changes in imports and exports. For pegged exchange rates, it is
imports that bear the brunt of the adjustment, which is likely to contribute to the high costs
experienced by these economies. For floats, neither exports nor imports change much after
a default, as little external adjustment needs to be undertaken. Table B6.2 decomposes the
cost for pegs into different components of GDP. As in the baseline specification (Table 7),

most of the adjustment takes place via investment and imports.

Table B6.3 shows the GDP component changes after a default which is followed by a
systemic banking crisis. Falls in investment and imports, again, record much larger drops

than the other GDP components.
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Figure B6.1: Pegged and floating country defaults: Trade
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Notes: IPSWRA estimates of the change in imports and exports relative to GDP in year o. Shaded bands
indicate 90% confidence intervals. Pegged exchange rates include countries with no separte legal tender, hard
pegs, crawling pegs and narrow exchange rate corridors.

Table B6.2: Default of countries with pegged exchange rates: impact on components of GDP

Year 1 2 3 4 5 6 7 8 9 10
Investment -4.06***  -5.91%** -5 22%* 5 01" -5 37" 4 68%*F -4.26%F -3.24% -2.28 -1.37
(1.27)  (1.61) (1.71) (1.71) (1.86) (1.92) (1.93) (1.72) (1.52) (1.77)
Consumption -1.92%*  -3.17"* -3.92%* -3.98%** -4.31"* -4.40"* -3.53% 422" -4.02" -3.95%
(0.84) (107) (143) (146) (1500 (1.75) (2.01) (1.99) (2.01) (1.99)
Government -0.21  -1.02** -1.32"* -1.20"* -0.89* -0.70 -0.44 -0.28 0.15 -0.40
Consumption (0.22)  (0.42) (0.44) (0.45) (0.46) (0.43) (0.46) (0.48) (0.49) (0.41)
Exports -1.42 -2.63%F 278 277 217 -1.72 -2.22 -1.86 -1.50 -2.62*
(089)  (0.99) (1.04) (r21) (149) (1.56) (1.42) (156) (1.68)  (1.46)
Imports 3.31%%  6.38%  6.98%**  6.83*** 6.59*** 6.25%** 6.60"* 6.17%** 521" 4.22*
(1.00)  (1.53) (1.95) (1.86) (224) (2:33) (2.34) (222) (223) (2:34)
Real GDP -3.60%** -6.00*** -6.19*** -6.16"** -6.11*** -5.39"** -4.21* -3.86 -3.27 -4.43*
(total) (006) (141) (151 (155 (178) (20 (223) (243) (253 (257
Observations 2609 2609 2609 2609 2609 2609 2609 2609 2609 2609
Defaults 50 50 50 50 50 50 50 50 50 50

Notes: Pegged exchange rates include countries with no separte legal tender, hard pegs, crawling pegs and
narrow exchange rate corridors. The outcome variable is the absolute change in a GDP component between
tand t + h, scaled by the GDP level at t. Here t is the year before default, and h is the horizon. IPSWRA
specification, controlling for country fixed effects and the full list of variables in Table A1.1. Clustered
standard errors in parentheses. Effects do not sum exactly to the treatment effect on GDP; small residual.

*, **, % Significant at 10%, 5% and 1% levels respectively
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Table B6.3: Default followed by a systemic banking crisis: impact on components of GDP

Year 1 2 3 4 5 6 7 8 9 10

Investment -4.33"*  -7.08%*  -6.72%*  -2.15 -1.05 2.04 1.61 2.97 3.81 5.25%
(176)  (231) (204) (159 (222) (2.21) (249) (236) (249) (2.89)

Consumption -1.59  -5.23%*  -5.56 -5.18%  -4.18 -3.38 -4.58 -5.48 -3.47 -2.43
(157)  (256)  (354) (289) (337) (423) (498) (440) (4.68) (4.86)

Government 0.14  -2.70%* -3.05%* -2.74** -1.70*  -0.98 -0.67 -0.50 -0.50 -0.35
Consumption (0.51) (0.87) (0.96) (1.04) (0.95) (0.84) (0.78) (o.77) (0.84) (0.90)

Exports -1.92***  -2.59*  -3.05 -1.40 4.09 3.36 2.05 0.46 -0.89 -0.93
(078)  (134) (229) (248) (551) (3.91) (283) (193 (197) (2.18)
Imports 2.45%  7.95%* 9.22**  5.g7* -0.45 -0.80 1.68 1.39 2.05 0.49
(1.36)  (179) (405 (336) (572) (477) (381) (344) (381) (4.24)
Real GDP -4.39*** -9.42*** -9.51%** -5.91% -3.69 0.02 0.13 -0.51 1.02 1.99
(total) (1.54) (228 (3.03) (3.11) (4.11) (5.06) (5.23) (548) (6.16) (6.62)

Observations 2245 2245 2245 2245 2245 2245 2245 2245 2245 2245
Defaults 11 11 11 11 11 11 11 11 11 11

Notes: Sovereign default followed by a banking crisis within two years: average treatment effect on individual
components of GDP. The outcome variable is the absolute change in a GDP component between t and t + h,
scaled by the GDP level at t. Here t is the year before default, and h is the horizon. IPSWRA specification,
controlling for country fixed effects and the full list of variables in Table A1.1. Clustered standard errors in
parentheses. Effects do not sum exactly to the treatment effect on GDP; small residual.

*, % *x% Significant at 10%, 5% and 1% levels respectively
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