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Abstract

There is a growing interest among macroeconomists about the effects that borrowing

from official lenders may have on the overall debt dynamics, and on sovereign default in

particular. These lenders are particularly important in developing countries, although

they have become also relevant for advanced economies in recent years. My dissertation

consists of two chapters that aim at contributing to the research on the role of official

lenders on sovereign debt and default, and particularly on how the financing by these

lenders may affect the traditional DSGE sovereign default model.

In the first chapter, ‘Financial Exclusion and Sovereign Default: The Role of Official

Lenders ’, I explore whether financial autarky after default is a relevant driver of sovereign

default incentives. I find new evidence that suggests that this is not the case, and that

there are substantial differences in the behavior of different lenders after a sovereign de-

fault. Private lenders tend to decrease their funding to developing countries that have

defaulted to banks or to the Paris Club. But the financing from official creditors, i.e.

bilateral and multilateral, remains mainly unaffected by the different sovereign defaults,

only with some exceptions mostly related to defaults to multilateral lenders. This differ-

ent pattern for official financing is very relevant since official loans are the main source of

funds for developing economies. Official creditors continue offering funding to countries

even after default, casting doubt on the relevance of one of the main assumptions in

sovereign default models, the so-called financial exclusion.

In the second chapter, ‘The Forgotten Lender: The Role of Multilateral Lenders in

Sovereign Debt and Default ’, I analyze the traditionally overlooked multilateral lenders

and their role in sovereign default. These creditors represent a significant share in emerg-

ing markets lending and feature very distinct characteristics, such as lower interest rates
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or seniority. By including these creditors in a traditional DSGE model of sovereign de-

fault, I am able to reproduce the high debt levels found in the data, while maintaining

default probabilities within realistic values. Additionally, I am able to analyze the role

of multilateral debt in emerging economies. Multilateral loans fulfill the role of a com-

plement financing to private funds, improving the lack of completeness of international

financial markets. Also, multilateral funding acts as an insurance mechanism in bad

times, providing countries with some degree of consumption-smoothing, opposite to the

role of front-loading consumption that private funding meets.
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This dissertation and its two chapters should not be considered as representing the views
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Chapter 1

Financial Exclusion and Sovereign

Default: The Role of Official Lenders

1.1 Introduction

Sovereign default is a frequent phenomenon in developing economies: Uribe and Schmitt-

Grohé (2016) estimate a default probability of around 3-4 percent.1 However, data on

sovereign defaults have been generally scarce, hindering the empirical analysis. Indeed,

this lack of adequate data hampers the testing of key assumptions of the economic models

used to analyze sovereign default in emerging countries.

The canonical sovereign default model of Arellano (2008) and Aguiar and Gopinath

(2006) features a benevolent sovereign that maximizes the utility of a representative agent

by borrowing in international financial markets. Sovereign debt is issued without com-

mitment, meaning that the sovereign may decide to default on its debt. As highlighted

by Uribe and Schmitt-Grohé (2016), given the lack of commitment, the only explanation

available in these models of why countries pay back their debts is to avoid the penalties

associated with the default. As the empirical literature has been able to identify, default

costs are multidimensional and encompass a broad set of negative effects on the ability

of the country to engage in trade and financial relations, among others. However, DSGE

sovereign default models generally consider that after defaulting countries suffer two type

of negative consequences: output losses and financial autarky, also called financial ex-

1They use a sample of 93 countries in the 1975-2014 period.
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clusion. Financial exclusion implies that the country is unable to access international

financial markets and as a result, it is unable to smooth the consumption of the repre-

sentative agent. With this setting, financial exclusion is one of the key assumptions that

explain why countries honor their debt in a sovereign default model.

Financial autarky is generally calibrated and broadly understood as the number of

years between default and re-access to international credit markets by borrowing either

in the form of bonds or bank loans. But both, international banks and bondholders, are

private creditors. Within this setting, many studies overlook the fact that countries can

usually tap other sources of funding different from international private credit markets,

namely, official loans.2 And these sources are quantitatively and qualitatively important.

In this regard, as Horn et al. (2021) underscore “Official lending by governments, central

banks, and multilateral institutions is larger than commonly known. Indeed, over the

past two centuries, official creditors have played a major role in international finance. [...]

This is especially true during times of war, financial crises, or other disasters, when pri-

vate flows decline and official actors become the chief international lenders” (Horn et al.,

2021, p. 2). Therefore, it is key to consider official creditors, especially when analyzing

sovereign default. This approach is even more important given that as Marchesi et al.

(2021) highlight “Despite the fact that official debt accounts for a substantial share of

total sovereign debt (especially in developing countries) and that is expected to increase

in the future, there is still too little research on the relative treatment of official versus

private defaults.” (Marchesi et al., 2021, p. 2).

Official lenders represent the highest share of debt in developing countries3 and offer

notably better conditions than private lenders. As shown in Figure 1.1, debt with official

creditors represents approximately two thirds of total public external debt over the period

2According to the World Bank’s International Debt Statistics database (IDS) classification official
lenders include loans from other governments (bilateral) and from international institutions such as the
World Bank and regional development banks (multilateral), while private lenders are comprised of loans
from private banks and other private institutions, bonds issuance and other private credits.

3In this paper I will only analyze lower-middle and upper-middle income countries according to the
World Bank’s 2021 fiscal year classification, as low income countries many times lack access to private
international financial markets and would not be the best fit to evaluate official funding vis-à-vis private
financing. For more information on the sample of countries used, please see Section 1.7.1.
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1970-2019.4 Furthermore, these numbers have remained relatively stable over the years.

Figure 1.1: Debt by lender as share of public and publicly guaranteed external debt and
use of IMF credit

0
20

40
60

80

1970 1980 1990 2000 2010 2020
Time

Official debt Private debt
IMF debt

The importance of public and publicly guaranteed external debt with official creditors

in terms of GDP is also high, accounting for almost 31 percent of GDP over the period

1970-2019, starting at 20.4 percent before 1985, increasing to 50 percent between 1985

and 2000 and decreasing to 23.9 percent of GDP since 2000, although roughly maintain-

ing its share in total debt as shown in Figure 1.1.

However, many empirical research papers and models focus on one type of default,

the default to foreign currency bonds and bank loans, and one kind of financial exclusion,

the exclusion from international private financial markets. In this regard, the objective

of this paper is to provide a more comprehensive view of sovereign default and financial

exclusion once the role of official lenders is included. In order to do so, I analyze the role

of these lenders from two points of view: as lenders that can suffer a default themselves

and as lenders that can impose, or not, the penalty of financial exclusion.

The main contribution of this paper is to question the canonical belief of financial

4When debt stocks with one type of lender appeared as missing in IDS, I considered them to be zero
as long as the total public and publicly guaranteed stock of debt is not missing. For more information
on this assumption, please see Section 1.7.1.
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Table 1.1: Debt by Creditor as share of GDP(%)

Creditor Mean Median
Private Creditors 11.1 6.7
Official Creditors 30.8 20.9
IMF 2.5 1.2

exclusion as an incentive for sovereign debt repayment in the empirical literature and

in sovereign default models. By analyzing the heterogeneity of defaults and debt com-

mitments by creditor, I am able to show that official lenders generally do not exclude

countries in default from official lending, with the exception, in some specifications, of

the default to multilateral lenders or to banks. This is especially startling given the im-

portance of official lending in developing countries’ debt portfolio.

This analysis can be carried out thanks to the database developed by Beers et al.

(2020b) on annual amounts of defaulted sovereign debt by lender.5 I combine this

database with the World Bank’s International Debt Statistics (IDS) and World Develop-

ment Indicators (WDI) databases. With this dataset, first, I explore the heterogeneity

in terms of default by lender through a cross-sectional analysis and I find that there

are relevant differences across defaults depending on the creditor. In particular, I find

that the default probabilities are quite different across the different lenders. Indeed, the

probability of default to the Paris Club is higher than that to private creditors, while the

default probability to multilateral institutions and the IMF is lower.

In a second step, I exploit data on private and official debt commitments,6 which

allows me to analyze the differences in financial exclusion between private and official

lenders. Given the importance of official debt, taking into account official commitments

is key. Official commitments represent the highest share of commitments in developing

countries, amounting to 72 percent of total commitments, versus 28 percent for private

ones.7 Then, using the aforementioned dataset, I perform a panel data analysis with fixed

5Specifically, it provides information on defaulted debt to: the Paris Club; the IMF; the International
Bank for Reconstruction and Development (IBRD); the International Development Association (IDA);
official lending from China; other official creditors; foreign currency bank loans; foreign currency bonds;
private creditors; and local currency debt.

6The IDS definition of official and private debt commitments can be found in Subsection 1.7.1
7When either private or official commitments appear in IDS as missing I considered them to be zero.

For more information on this assumption, please see 1.7.1.
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effects and examine whether there is actually financial exclusion when official lenders are

included in the analysis. I find that official creditors keep lending after countries default,

with only some exceptions mainly related to defaults to multilateral lenders, while private

creditors consistently reduce their financing in response to many types of default.

The paper is organized as follows: Section 1.2 provides an overview of the empirical

literature with a focus on financial exclusion after sovereign default; Section 1.3 presents

the data used in the paper and relevant stylized facts that emerge when defaults to the

different lenders are considered separately; Section 1.4 shows how financial exclusion, if

any, is much milder than usually considered in the literature when official lending is taken

into account; Section 1.5 extends the analysis to the financial terms of official loans and

Section 1.6 concludes.

1.2 Literature Review

Sovereign default literature, not only empirical but also quantitative models, has quite

developed in recent years, to a great extent due to the improvements in data. A compre-

hensive general review of the main empirical findings is given by Tomz and Wright (2013)

and by Uribe and Schmitt-Grohé (2016). In this regard, Uribe and Schmitt-Grohé (2016)

highlight several facts, like that the probability of sovereign default is around 3-4 percent,

with an average length of default of 8 years, that public debt tends to be relatively high

before default, that interest rate spreads increase in default and also that countries suffer

the aforementioned default costs: financial exclusion and output losses.

A leading example of a paper that has contributed to the improvement of sovereign de-

fault data and subsequent analysis is Cruces and Trebesch (2013) who develop a database

of sovereign debt restructuring processes for foreign currency bonds and bank loans. The

contribution of Cruces and Trebesch (2013) is not only related to data, but also to the

measurement of default penalties in international private credit markets given that, by

including the size of haircuts in their analysis, they find that the effect of restructurings

on financial exclusion and spreads become more significant the higher these haircuts are.

These findings challenged the previous empirical research that found very small default

5



penalties.

Regarding data on sovereign default to official lenders, Das et al. (2012) have con-

tributed to the improvement by putting together a dataset on sovereign defaults with

private lenders and the Paris Club. Similarly, Cheng et al. (2017) develop a database on

sovereign debt restructurings with the Paris Club. Also recently, Horn et al. (2021) put

together a database on official funding and guarantees covering more than 200 years and

including information on different types of crises. Similarly, Beers et al. (2020b) is one of

the prominent examples in data improvements.

Beers et al. (2020b) construct a database that includes information on stocks of debt

in default with several different lenders. The Bank of Canada and the Bank of Eng-

land have updated this database and the reports associated to it annually.8 In Beers

and Mavalwalla (2017), the authors provide a thorough descriptive analysis and a de-

tailed historical evolution of sovereign debt and default. Among the empirical evidence

that emerges, the authors highlight how after World War II due to the lack of financing

caused by the decline in international bonds issuance, international bank loans and offi-

cial lending became more relevant. They also underscore how from 1980 the defaults to

international banks occurred together with defaults to official lenders, but improved in

the nineties with the Heavily Indebted Poor Countries (HIPC) Initiative.9 While Beers

and Mavalwalla (2018) extend the analysis to the frequency of default on local currency

debt, Beers and de Leon-Manlagnit (2019) analyze the size of the defaulted debt share

and include data on defaulted debt to new lenders not included in previous versions.10 In

this update the authors highlight that countries default selectively, and also that when

the defaulted amount is small, defaults tend to take longer to be resolved than when they

involve higher shares of debt.11

8The earliest version of this database was published in 2014.
9This program was launched by the IMF and the World Bank in 1996 and aims

at providing debt relief to countries that meet some criteria. For more information,
please see World Bank and IMF websites: https://www.worldbank.org/en/topic/debt/

brief/hipc and https://www.imf.org/en/About/Factsheets/Sheets/2016/08/01/16/11/

Debt-Relief-Under-the-Heavily-Indebted-Poor-Countries-Initiative.
10In this version they include for the first time defaulted debt to IDA and to China, which is not part

of the Paris Club.
11In the last version, Beers et al. (2020b), the authors include data on domestic arrears for 2018.
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The role of official lenders in sovereign default has been approached from many dif-

ferent angles. Among the most prominent examples Cheng et al. (2018), focusing only

on official debt, study how different Paris Club restructurings affect economic growth,

poverty, etc. and find that when these restructurings are done through nominal debt

relief they have a positive impact on these variables. However, the countries that ob-

tained nominal debt relief saw a reduction of official development assistance while those

that received net present value relief observed an increase of those funds. In Cheng et al.

(2017) and Cheng et al. (2019), they find that the Paris Club debt restructurings with

nominal debt relief involved higher GDP growth while those with a net present value

reduction were associated with a reduction of fiscal deficits. But these papers do not an-

alyze private debt versus official debt. Only Reinhart and Trebesch (2016) compare the

effects of the official debt restructurings in the interwar period for advanced economies to

those of private debt restructurings in the 80’s and 90’s for emerging markets and show

that those debt restructurings with face value reductions were related to subsequent bet-

ter macroeconomic performance for both groups compared to other types of reschedulings.

Only recently new empirical research has shed light on the differences between official

and private lenders around sovereign default. In this regard, Schlegl et al. (2019) analyze

empirically seniority by lender and show that the only senior creditors in terms of repay-

ment after a sovereign default are multilateral institutions and the IMF, but not bilateral

lenders as it was commonly thought. Actually, they find that private creditors are more

senior than bilateral lenders.

Also, Marchesi and Masi (2021) evaluate the effect on growth of Paris Club debt re-

structurings vis-à-vis private debt restructurings. They find that private restructurings

have medium-long run negative effects on growth, while Paris Club debt restructurings

have a very small effects on growth. The authors conjecture that this may be related to

the way these reschedulings are conducted, since they tend to be less confrontational than

those with private lenders. Also Marchesi et al. (2021) compare the effects of Paris Club

restructurings versus private ones on credit ratings and spreads, and find that Paris Club

restructurings have a positive effect on ratings while private ones have a negative effect.

The results are similar for spreads, with private restructurings inducing higher spreads.
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Marchesi and Masi (2020) do a similar exercise but for the Institutional Investor’s index

and find very similar results. Therefore, these papers underscore how the different costs

that different types of default may have lead to selective defaults. They also highlight,

as Beers and de Leon-Manlagnit (2019) and Schlegl et al. (2019), that countries decide

to whom default, since the consequences of default change across lenders.

Therefore, on the one hand, this paper contributes to this recent strand of the lit-

erature on official lenders that analyzes their role in sovereign default vis-à-vis private

lenders. But on the other hand, it also contributes to the literature on financial exclusion,

which has been mainly focused on private lenders.

Both empirical literature and quantitative models widely accept that countries face

some degree of financial exclusion after default. Several measures of resumption of access

to credit markets after default have been used. Gelos et al. (2011) consider that a coun-

try experiences market access if the government is able to issue bonds internationally or

to receive a syndicated loan from international financial markets, at the same time that

the overall stock of debt increases. Richmond and Dias (2009) use net bank and bond

transfers instead.12 They consider that negative net transfers mean no market access.13

Cruces and Trebesch (2013) use a measure of re-access that is close to these previous two

measures, a dummy “capturing the first of the following two events: (i) foreign syndi-

cated loan or bond issuance (public or publicly guaranteed) that leads to an increase in

indebtedness, (ii) net transfer from private foreign creditors to the public sector” (Cruces

and Trebesch, 2013, p. 104).

However, these three papers only consider private banks and bonds debt as a measure

for market re-access.14 Conversely, Levy Yeyati (2009) analyzes the cyclicality of offi-

cial and private net transfers through the output gap and how they relate to default. He

12Net transfers are defined in World Bank’s IDS as debt disbursements minus principal and interest
repayments.

13Particularly, Richmond and Dias (2009) define two kinds of re-access measures “partial re-access as
the first year in which there are positive net bond and bank transfers to the public or private sector,
whereas full market re-access is defined as the first year of positive net bond and bank transfers to the
private or public sector greater than 1.0% of GDP” (Richmond and Dias, 2009, p. 6).

14Nevertheless, Gelos et al. (2011) considers the impact that official flows may have on private market
access by studying whether having higher than average official flows reduces private flows. They find
that this is not the case, with official funding being a complement of private financing.
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finds that while private lending is negatively correlated with default, official lending is not

significantly affected by it. Also comparing official and private financing, Avellán et al.

(2021) analyze how funding from private and multilateral development banks changes in

fiscal crises (which include external sovereign default) and find that multilateral institu-

tions do not decrease their financing to countries, opposite to private creditors. They

also find evidence of coordination between multilateral banks and the IMF. However,

neither Levy Yeyati (2009) nor Avellán et al. (2021) distinguish between the defaults to

the different lenders.

Flogstad and Nordtveit (2014) analyze the effect on official financing of defaults to

official and private creditors altogether and the effect of both of them separately, but not

together, for low and middle income countries.15 They use arrears as share of external

debt as a measure for default and net transfers as a measure of access to financing; how-

ever, they cannot distinguish among the different types of default by lender, as I do. They

find that concessional bilateral and multilateral lending tends to decrease when arrears

are positive but results for non-concessional lending are not robust. Their findings are

similar when they evaluate official and private arrears separately: concessional lending

tends to decrease with both defaults, but the effect tends to be not significant for non-

concessional funds. Thus, their results are somehow different to the findings in this paper.

Therefore, to the best of my knowledge this is the first paper that tackles official

versus private sector financial exclusion taking into account how the defaults to the

different lenders affect that well-known penalty in the default literature.

1.3 Heterogeneous Defaults: Stylized Facts

1.3.1 Data

I make use of the database developed by Beers et al. (2020b) which provides information

on annual amounts of sovereign debt defaulted from 1960 to 2019, disaggregated by the

following lenders: the Paris Club; the IMF; the International Bank for Reconstruction

15Therefore, the sample of countries in Flogstad and Nordtveit (2014) is larger than the sample in
this paper.
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and Development (IBRD); the International Development Association (IDA);16 official

lending from China; other official creditors; foreign currency bank loans; foreign currency

bonds; private creditors; and local currency debt. I use this database together with the

World Bank’s IDS and WDI databases, which provide relevant data to analyze how the

defaults to the different creditors may differ in a wide range of characteristics.

Beers et al. (2020b) provide information on the amount of loans in default every

year plus the amount of interest arrears, which are sometimes reported by the defaulted

lenders, sometimes estimated by the authors and sometimes unavailable as it is the case

for the Paris Club.17 In this regard, a caveat of Beers et al. (2020b) database is that it

identifies the amount of arrears by period rather than default episodes, understanding

by episode the event that starts when a country defaults to a lender until that default

is resolved through rescheduling, write-off, repayment, etc. Thus, it gives information

on the years a country is in default and the amounts in arrears rather than on default

episodes, since several years in default in a row for a given country may involve one or

several default episodes.

Regarding the default data in Beers et al. (2020b), I only take into account defaults

to the following lenders: the Paris Club, as proxy for defaults to bilateral debt; the IMF;

the World Bank’s agencies IBRD and IDA18 as proxy for defaults to multilateral institu-

tions; foreign currency bank loans and foreign currency bondholders. It is important to

consider the defaults to the different lenders separately because, as I will show in section

1.3.2, defaults across creditors are highly heterogeneous.

Concerning defaults to the Paris Club,19 despite it does not include all possible bi-

lateral loans that a country may receive, it is a very good proxy for default to bilateral

creditors given that as pointed out by Das et al. (2012) “A key principle of the Paris Club

16The IBRD and IDA are the two institutions in the World Bank that offer lending to governments
in developing countries. As explained in the World Bank’s website “IDA focuses on the world’s poorest
countries, while IBRD assists middle-income and creditworthy poorer countries”. For more information
on this, please see https://www.worldbank.org/en/who-we-are.

17For more information in this regard, please see Beers et al. (2020a).
18Data on sovereign defaults to IBRD and IDA is available only from 1985.
19The permanent members of the Paris Club are: Australia, Austria, Belgium, Brazil, Canada, Den-

mark, Finland, France, Germany, Ireland, Israel, Italy, Japan, Korea, Netherlands, Norway, Russian
Federation, Spain, Sweden, Switzerland, United Kingdom and United States.
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is the “comparability of treatment” clause, contained in each agreement. The clause fore-

sees equal burden sharing across all creditor groups, in particular private creditors (banks,

bondholders and suppliers), but also by other official bilateral creditor countries that are

not members of the Paris Club” (Das et al., 2012, p. 16). As Cheng et al. (2017) highlight

this implies that other creditors should provide similar agreements, except for multilat-

eral creditors which enjoy the preferred creditor status.

Similarly, since there is no disaggregated default data to other multilateral lenders

apart from the two agencies that comprise the World Bank, IBRD and IDA, I only an-

alyze the default to these two agencies despite the stock of debt with other multilateral

creditors is relevant. However, being these defaults quite unusual due to their aforemen-

tioned preferred creditor status, I consider the default to the World Bank a good proxy

for multilateral institutions’ default.

I do not include in my analysis defaults to “other official creditors” since it aggre-

gates bilateral and multilateral lending not included in the Paris Club or World Bank

categories, which makes impossible to disentangle the effect of bilateral and multilateral

lenders. Similarly, I exclude defaults to “private creditors” because it is used when there

is no separate data on foreign banks and bonds lending and other situations as explained

in Beers et al. (2020a).20 These two categories are important in order to evaluate de-

fault, however, due to the objective of this paper which is to analyze heterogeneity across

lenders, they should be excluded from the analysis.

Furthermore, I do not include defaults to “official lending from China” despite, as

pointed out by Beers and de Leon-Manlagnit (2019), there has been an increase in debt

acquired by China in the last years. Actually, as Mitchener and Trebesch (2021) un-

derscore “China, in particular, has emerged as the largest official creditor to developing

countries over the past 20 years – even surpassing the total lending portfolio of the World

20Beers et al. (2020a) highlight the issues of the private creditors category: “This dataset has the
same drawbacks [...] it does not always appear to properly differentiate public and publicly guaranteed
borrowers from private sector borrowers. We utilize these data in cases where we do not have separate
data on bank loans and foreign currency bonds, when the reported private creditor amounts are larger
than the data on bank loans and bonds, and when we have sufficient information from other sources that
shows arrears by private sector borrowers in the country are a small share of the total” (Beers et al.,
2020a, p. 10).
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Bank” from 2014 (Mitchener and Trebesch, 2021, p. 40). As a result, Paris Club defaults

may not be the best proxy for bilateral default in the last years in the sample. Never-

theless, according to the data in Mitchener and Trebesch (2021), China’s lending only

surpassed Paris Club lending from 2013. Therefore, I claim Paris Club defaults are the

best proxy for bilateral defaults in the entire dataset. Finally, I also exclude the defaults

to “local currency debt” due to the focus of this paper on external lending. Then, I use

an unbalanced panel of 60 countries that defaulted at least to one of the aforementioned

six lenders21 from 1970 to 2019.22

Regarding debt data, I restrict my analysis to the external public and publicly guar-

anteed debt by creditor, and to the “Use of IMF credit” when needed, using the data

provided by IDS database. Official and private debt stocks are part of public and publicly

guaranteed external debt, while loans from the IMF are included in a different category

called “Use of IMF credit”.23 This distinction between private and official lenders debt is

only available for long term debt, i.e. debt with a maturity longer than one year. Thus,

the analysis in this paper is restricted to debt with a maturity higher than one year.

Based on the available default data, I only consider six main lending types in the debt

analysis: bilateral, IMF and multilateral24, as part of official lenders; and commercial

banks and publicly issued or privately placed bonds, as part of private lenders; and also

the aggregate classification of official and private lenders. As mentioned, even though the

IMF is an official lender, their loans are not included in official debt stocks or commit-

ments, since they are part of “Use of IMF credit”. This differentiation helps the analysis,

because bailout loans provided by the IMF are not included in official debt or official

21I consider that when there is no record of defaulted debt with a lender, i.e. missing data in the
database category, there is no default with that lender, even though it may be the case that there was
a non-recorded default or a default not attributed to that precise lender and included in one of the
aggregate categories such as other official creditors or private lenders.

22The complete list of countries used can be found in Section 1.7.2. The sample starts in 1970 to
match Beers et al. (2020b) default data with World Bank’s debt data.

23Public and publicly guaranteed external debt is the main debt indicator used in this paper, unless
otherwise specified. The definition of public and publicly guaranteed external debt in IDS is: “Public debt
is an external obligation of a public debtor, including the national government, a political subdivision (or
an agency of either), and autonomous public bodies. Publicly guaranteed debt is an external obligation
of a private debtor that is guaranteed for repayment by a public entity.” Thus, the total amount of
sovereign external lending that a country takes on consists of public and publicly guaranteed external
debt, and use of IMF credit.

24Depending on the type of analysis I may use IBRD and IDA debt or the aggregate multilateral debt.

12



commitments. In the appendix there is more information on the data used in this paper

and further analysis.

1.3.2 Heterogeneity across Defaults

There exists substantial heterogeneity across defaults to the different lenders, as it is

presented in this section. This heterogeneity justifies the level of disaggregation in the

default data that is used in Section 1.4. For additional information in this regard, please

see Section 1.7.3.

Debt and Default

Defaults to official lenders generally occur in times of higher total public debt

as share of GDP. One of the main empirical findings in the literature is that public

debt tends to be high before default. This fact remains unchanged when analyzing it by

creditor and by type of default, although with some peculiarities.25 As shown in Figure

1.2, total debt as share of GDP in the first year in default with the Paris Club, IBRD,

and especially with IDA and IMF is substantially higher than total debt as share of GDP

in the first year in default with banks and bondholders.

Therefore, when countries default to official lenders, they are usually in situations

of higher debt levels, compared to when they default to private creditors.26 This may

suggest that countries try to avoid defaulting to official creditors given their preferred

creditor status or that they only default to them in severe over-borrowing crises. It may

also mean that countries default somehow sequentially, first to private creditors and then

to official lenders in case the crisis worsens.

Default Frequency

Probabilities of default are quite heterogeneous across creditors, being the

highest for Paris Club and the lowest for multilateral lenders. Despite Beers

et al. (2020b) database does not include the number of default episodes, but years in

25The t-test confirms that the mean debt when countries default to official lenders is higher than when
they default to private lenders at a level of significance of 10 percent, except for the Paris Club default
where the level of significance is 1 percent.

26For further analysis in this regard, please see Section1.7.3.
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Figure 1.2: Public and Publicly Guaranteed Debt as % of GDP in the First Year in
Default to Each of the Lenders
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default, I can compute a lower bound for default episodes27 Taking this lower bound for

episodes into account, and considering that not all countries have positive debt stocks

with all their lenders every year, I can compute the probability of default with each of the

lenders.28 These probabilities are quite different across creditors, but this heterogeneity

is usually not considered in the calibration of quantitative models of sovereign default.

The probability of default to the Paris Club is substantially higher than the probability

of default to private lenders, which in turn is significantly higher than the probability of

default to multilateral creditors.29

Additionally, I can compute the probability of being in default in a given year with

each of the lenders for every country.30 The probability of being in default in a given year

is substantially higher for banks, followed by Paris Club and bonds. This corroborates

the finding in the literature that defaults with banks tend to last longer,31 despite the rel-

atively low probability of default to banks compared to the Paris Club. The probabilities

27This lower bound is computed by assuming that if a country is in default several years consecutively,
all of them belong to the same default episode. For more information in this regard, please see Section
1.7.3.

28Default probability is estimated by dividing the number of default episodes with a specific lender
by the number of years with positive debt stock with that lender.

29The results in this section are not directly comparable with many results in the empirical literature
since the default episodes estimation is a lower bound estimation.

30I estimate this probability by dividing the number of years in default with a specific lender by the
number of years with positive debt stock with that lender.

31For more information in this regard, please see Section 1.7.3.
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Table 1.2: Probability of Default and Probability of Being in Default in a Given Year
with the Different Lenders over the Sample Period (%)

By Creditor Probability of default
Paris Club 5.5
IMF 1.0
IBRD 1.3
IDA 0.7
Banks 2.7
Bonds 3.3

Probability of Being in Default
19.0
4.2
5.2
3.1
20.4
8.7

of being in default to IBRD, IDA and the IMF are again relatively lower.

Are Defaults Simultaneous?

Countries are usually in default with just one lender or at most two. As Beers

and de Leon-Manlagnit (2019) highlight, in 72 percent of the default observations in

their sample, countries defaulted to amounts lower or equal than 10 percent of govern-

ment debt, suggesting that countries default selectively.

Using as measure the number of defaulted lenders every year in which a country is in

default with any of its main creditors, I find that sovereigns are in default with just one

lender 54 percent of the years they spend in default and with two lenders 29.5 percent of

the years in default. The defaults to three lenders or more are infrequent.32 Indeed, only

three countries in the sample, Argentina in 2003, Zambia in 1990 and Zimbabwe from

2009 to 2016 have been in default to five lenders at the same time.

The Paris Club, banks and bondholders are more often the only lenders who suffer a

default where just one lender is not being repaid. Roughly one third of the years in de-

fault to banks, bondholders and the Paris Club, these are the only creditors with positive

amounts of defaulted debt. Therefore, quite often lenders suffer a sovereign default while

the defaulting country still keeps performing loans with other creditors, as shown by Beers

and de Leon-Manlagnit (2019). Conversely, sometimes the sovereign is in default with

several of its creditors simultaneously, regardless of whether the default episode started

32These percentages are for the period 1985-2019 given that there is no data on IBRD and IDA
defaults for the 1970-1984 period.
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or finished at the same time. Some lenders, mainly the IMF, but also the IBRD, almost

never suffer a default that is not simultaneous, which follows from the role of the IMF as a

lender of last resort. Additional information on this issue can be found in Subsection 1.7.3.

Thus, apparently countries decide whom to default. In this regard, I constructed a

measure of share of lenders in default as the number of lenders in default divided by the

number of lenders with positive debt stock in a given year, and I find that countries on

average default to only 40 percent of their creditors, that is, to only two of their creditors.

1.4 Financial Exclusion

In this section, I perform an empirical analysis following closely Gelos et al. (2011), al-

though with several differences. Gelos et al. (2011) perform fixed effect regressions on a

dummy for private market access against several lagged independent variables, including

two types of dummies for default that consider only banks and bondholders.33 Some

of the differences in this article compared to Gelos et al. (2011) come from its different

focus, which is explaining both official and private market access taking into account the

six kinds of default with the different lenders, rather than private market access and its

relation with default to private creditors. Also, other differences come from issues related

to data availability. Given the focus of this paper, I use as dependent variables official

commitments and private commitments as share of GDP rather than their dummy for

private market access.34 Additionally, instead of using their two dummies for default, I

use the aforementioned dummies for the six types of default obtained thanks to Beers

et al. (2020b) database.35 Each of these dummies take the value one as long as there are

positive amounts of defaulted debt with each of the creditors.

I use debt commitments as share of GDP as a proxy for the actual access to inter-

national financial markets. There are several reasons why I decide to use commitments

33Gelos et al. (2011) use one dummy for defaults and another for defaults solved rapidly.
34In order to evaluate the overall effect of default on commitments, I also consider total commitments

as dependent variable in Section 1.4.3
35I include the six default dummies at the same time in the regression, given that, opposite to Flogstad

and Nordtveit (2014), I do not find that the six dummies of default are highly correlated among them.
Actually, most of the correlation coefficients between the different dummies are below 0.4, and only two
coefficients, those of IMF and IBRD defaults and IBRD and IDA defaults are around 0.55.
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rather than net transfers as other authors do. First, the measure of access to financial

markets through debt disbursements may be affected by delays in loan disbursements af-

ter the loan approval. Considering that often official loans are earmarked and subject to

strict procurement procedures, the disbursement may take longer than in a regular debt

issuance in international markets. Second, if the loan starts disbursing relatively small

amounts, net transfers may be negative, even though the country has access to interna-

tional financial markets. These two reasons are particularly relevant for official loans.

Additionally, negative net transfers may imply some degree of debt rollover, although to

a lower extent, which in the canonical quantitative sovereign default model is not allowed

during financial exclusion. Thus, I argue that commitments are closer to the definition of

financial autarky used in most quantitative models. Also, I claim that commitments are

a better fit for official financing and actually show the country’s ability to obtain funds

in the international financial markets regardless of delays and disbursements’ schedule.

One of the main issues in this kind of regressions is the identification problem, since

commitments are the result of an interaction between loan supply and demand. Gelos

et al. (2011), who aim to analyze countries that cannot access international financial mar-

kets (supply factor) rather than countries that do not want to borrow (demand factor),

take a series of steps in order to partially avoid this problem. First, they only consider

developing economies and secondly, they ignore those countries classified by the IMF

as creditor countries. Additionally, they include former communist countries after they

started their transition to market economies, and finally Gelos et al. (2011) exclude those

countries where the private sector was able to borrow while the public was not. The

approach that I follow is very similar. First, I include only developing countries as well

and, among them, only countries that have defaulted at least once over the sample period

as a proxy for countries in need of financing. The inclusion of countries that defaulted at

least once is also justified by the focus of this paper, which is to find empirical relevance

for the financial exclusion of countries in default and not to find differences between

countries with and without default episodes. Secondly, I include all countries after they

gained actual independence, which is close to the measure used by Gelos et al. (2011)

for former soviet countries.36 However, given the focus of this paper on analyzing official

36For more information on how the sample was constructed, please see Subsection 1.7.1
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versus private commitments, I do not follow the last step taken by Gelos et al. (2011)

regarding the private sector.

Then, in the spirit of Gelos et al. (2011), I also use fixed effects estimations,37 since

there may be unobservable variables affecting commitments that are correlated with the

observable regressors. Despite the use of fixed effects, these regressions may suffer from

endogeneity due to the possibility of a simultaneity bias or reverse causality. In order to

reduce it, I use lagged independent variables, as Gelos et al. (2011) did, except for the

default dummies, where I consider both lagged and contemporaneous variables. Never-

theless, I acknowledge the possibility of the existence of residual endogeneity. However,

even in that case, it is still useful to show whether the defaults to different lenders are

correlated in a different way with official and private commitments.

Regarding default data, I include both default and lagged default dummies, although

not simultaneously in the same specification. Gelos et al. (2011) use contemporaneous

default dummies, however, I use lagged default dummies as well. I take this approach

because data is annual, therefore, with contemporaneous dummies if a default occurred

at the end of a year, its effect on commitments may appear to be negligible because most

commitments could have taken place throughout the year and before the default took

place, while the effects in the year after the default may be notorious.

With respect to the possible presence of cross-sectional dependence, I use time dum-

mies to reduce it. As in Gelos et al. (2011), time fixed effects also contribute to control

for global push factors that drive financial flows to emerging economies, while the country

controls would take into account domestic pull factors, which attract those same flows.38

Additionally, I cluster errors at the country level to take into account serial correlation.

37I do not use the Arellano-Bond estimator in this application for several reasons. First, Arellano-
Bond is intended for panels with small T, large N, not long macro panels with relatively fewer individuals
and many time periods. Furthermore, macro panels usually show cross-sectional dependence, which is
a problem in this type of estimators. Even though cross-sectional dependence can be reduced through
the use of time dummies, as shown by Roodman (2009) with large T the preferred method is fixed
effects since “dynamic panel bias becomes insignificant” (Roodman, 2009, p. 128) and “the number of
instruments in difference and system GMM tends to explode with T. If N is small, the cluster–robust
standard errors and the Arellano–Bond autocorrelation test may be unreliable” (Roodman, 2009, p. 128).

38A richer discussion of push and pull factors is available in Galindo and Panizza (2018) and Avellán
et al. (2021).
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Therefore, the regression specification, where the sub-index t represents time, the

sub-index i represents country and the sub-index l represents official or private lenders,

is as follows:

Yi,t,l =β0 + β1Di,t/t−1 + β2Si,t−1,l + β3Zi,t−1 + β4Xi,t−1 + β5Mi,t−1 + αi + γt + ui,t

where,

Yi,t,l = Official/Private debt commitments as share of GDP

Di,t/t−1 = Contemporaneous/Lagged default dummies with the different lenders

Si,t−1,l = Debt stock with official creditors and with private creditors as share of GDP

Zi,t−1 = Use of IMF credit as share of GDP

Xi,t−1 = Several macro financial controls as shown below

Mi,t−1 = Amount of loans in default as share of GDP

αi = Country fixed effects

γt = Time fixed effects

The control variables that I use, following when feasible Gelos et al. (2011), are: GDP

per capita growth and real GDP per capita;39 CPI to measure “quality of macroeconomic

policies” (Gelos et al., 2011, p. 245);40 trade openness and foreign direct investment (FDI)

as share of GDP to show “country’s economic links with the rest of the world” (Gelos

et al., 2011, p. 244); a dummy variable that takes the value one in case of conflict accord-

ing to the Political Instability Task Force (PITF) Consolidated Problem Set by Marshall

et al. (2019) in the Center for Systemic Peace;41 total debt service as share of exports

and primary income, and total reserves in months of imports to control for liquidity;

and the aforementioned time dummies to capture overall economic conditions and avoid

issues with cross-sectional dependence. Some of the variables used by Gelos et al. (2011)

39The log of the real GDP per capita in 2010 US dollars.
40Gelos et al. (2011) use World Bank CPIA to take into account institutional quality, but since I

do not have series of CPIA long enough I use CPI instead. In this regard, Gelos et al. (2011) also use
CPI as a robustness check to substitute for CPIA. Furthermore, country fixed effects would also control
somehow for institutional quality.

41Center for Systemic Peace Web site: http://www.systemicpeace.org/inscrdata.html. This
variable is different from the ICRG index of political risk used by Gelos et al. (2011). PITF records
historical state armed conflicts and regime crises.
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could not be used here or had to be substituted by others due to availability issues.42

Additionally, Gelos et al. (2011) include the stock of public debt with private creditors,

but in my analysis I include this variable and also the stock of public debt with official

creditors, given the focus on the effect of official lending, and the use of IMF credit as

well. In this regard, as Marchesi and Masi (2021) highlight, including official and private

creditors reduces the possibility of an omitted variable bias. Furthermore, as underscored

in Marchesi and Masi (2021) it is important to also include IMF loans “to control for the

possibility that the different results, between private and official agreements, may depend

on additional financing from the IMF that are associated with official restructurings. If

an IMF programme is a sine quo non condition for Paris Club creditors to provide re-

lief, not all private restructurings were associated with IMF programmes” (Marchesi and

Masi, 2021, p. 13).

Additionally, following Cruces and Trebesch (2013), Marchesi and Masi (2021) and

Marchesi et al. (2021) I add a specification that includes both the “occurrence” of default

and its “magnitude”. These authors, apart from considering the “occurrence” of default

which is taken into account through default or restructuring dummies, include what they

call the “magnitude” of default which is proxied by the haircut size. The idea behind

this approach in Cruces and Trebesch (2013), Marchesi and Masi (2021) and Marchesi

et al. (2021) is that it is not only the default event which is important in order to ex-

plain financial access, but also the size of that default. In the same vein, I control for the

“magnitude” of default by including the lagged amount of defaulted debt to each creditor

as share of GDP rather than the haircut size, given the different focus of this paper.

The amount of defaulted debt to each lender generally consists of the defaulted prin-

cipal together with interest arrears, which reduces the probability of collinearity between

this measure and the stock of official and private debt since the stocks of debt exclude

42I did not include as independent variables, apart from those already mentioned, the following vari-
ables: short term debt as share of total debt; institutional investors ratings (due to data availability);
and the use of the different IMF programs (I use the aggregate use of IMF credit instead). Regarding
short term debt as share of total debt, I do not include it in my regressions because IDS database does
not distinguish between public and private non-guaranteed short-term debt, and given the focus of this
paper on the distinction between private and official flows, this is key. Additionally, this indicator is the
third variable used by Gelos et al. (2011) to capture liquidity, together with total debt service as share
of exports and primary income and total reserves in months of imports. Therefore, its omission should
be mitigated by the inclusion of these related variables.
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interest arrears. Furthermore, the fact that both indicators are included in the regression

as share of GDP also contributes to reduce this possible effect. Nevertheless, the channel

of the principal in arrears still remains. However, the correlation coefficients between

official and private debt stocks and the amounts of debt in default are relatively low.

Actually, for the official debt stock they range from 0.02 for the amount of IBRD debt

in default to 0.27 for the amount of Paris Club debt in default, while for the private

debt stock the correlation coefficients are between -0.01 for IBRD debt in default to 0.34

for the amount of debt in default with banks. Thus, collinearity should not be an issue

when the “magnitude” of default is included in the regression. Also, by including both

indicators, the stock of debt and the amount of debt in default, I take into account not

only the quantity of financing but also the quality of that financing.

Furthermore, as a robustness check and given that default data for IBRD and IDA

start in 1985, I add another specification in which I exclude these defaults to multilateral

lenders in order to increase the number of years in the sample. Also, as an additional

robustness check, I include natural resource rents as share of GDP, which Gelos et al.

(2011) do not include in this version of the paper,43 but which could be relevant in order

to explain financial flows in commodity-exporter countries. These tables can be found in

Section 1.7.4.

Finally, in order to understand the magnitude of the impacts on the independent vari-

ables, it is key to highlight the relative importance of the different commitments. Official

commitments and private commitments as share of GDP represented on average around

3.9 percent and 1.8 percent of GDP, respectively, over the sample period. Furthermore,

the official share of commitments has increased in the last decades reaching 75 percent

of total commitments from 1990 to 2019, from 66 percent in the period that goes from

1970 to 1990.

1.4.1 Private Commitments

In the first regression of private commitments with lagged default dummies, shown in

Table 1.3 in column PFE1, defaults to Paris Club, IMF and banks were found significant

43Nevertheless, Gelos et al. (2011) take natural resource indicators into account in a previous version.
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with a negative sign. Therefore, a default with any of these lenders would reduce private

commitments. This reduction is more substantial for the default to IMF than for banks

and the Paris Club. A default to the IMF would cut private funding almost in half, leav-

ing it at 1 percent of GDP, while a default to banks would reduce private commitments

to 1.3 percent of GDP and one to the Paris Club to 1.5 percent. Conversely, defaults

to bondholders and the IBRD do not appear to have an effect on private commitments.

However, defaults to IDA are significant and have a positive and substantial impact on

private commitments. This may be related to the findings of Marchesi et al. (2021), that

show how credit ratings improve after official debt restructurings, since a reduction of

the debt stock with official lenders can enhance private lenders confidence.

When using the contemporaneous defaults instead, in column PFE2, only banks and

the Paris Club are significant and the impact of a default to the Paris Club is higher

than the one to banks. A default to the Paris Club would decrease private commitments

to 1.3 percent of GDP, while a default to banks would reduce them to 1.4 percent of GDP.

When lagged defaulted amounts are included as shown in column PFE3, defaults to

the Paris Club, the IMF and banks remain significant and with the expected negative

sign, while the positive effect of defaults to IDA stops being significant. Additionally,

the amount of debt defaulted to bondholders becomes significant, signaling that whether

a default to bondholders affects or not private funding mainly depends on the size of

it. Considering that the average amount of private commitment is around 1.8 percent

of GDP, in this specification a default to the Paris Club or to the IMF would reduce

private commitments to approximately 1.2 percent of GDP, while if the default occurs

with banks, private commitments would decrease to 1.4 percent of GDP.

These results remain robust to the exclusion of IBRD and IDA defaults in order to

increase the number of observations. As shown in columns PFE4 and PFE5 in Table 1.11

both Paris Club and banks defaults are significant with the expected sign, however IMF

defaults are no longer significant in this specification. In column PFE8 lagged amounts

of defaulted debt are included, while the aforementioned IBRD and IDA defaults and

the amounts of debt defaulted to them are excluded, and I find that the results do not
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Table 1.3: Private Commitments as % of GDP: Fixed Effects Regression

VARIABLES PFE1 PFE2 PFE3

Growth of GDP pc -0.012 -0.013 -0.010
(0.018) (0.018) (0.016)

Real GDPpc 1.724** 1.876*** 1.413**
(0.709) (0.684) (0.555)

Trade openness -0.006 -0.004 -0.001
(0.007) (0.007) (0.007)

FDI as % GDP -0.007 -0.003 -0.008
(0.031) (0.030) (0.040)

Inflation (CPI) -0.0002*** -0.0002*** -0.001*
(0.000) (0.000) (0.001)

Conflict dummy (PITF) 0.067 0.024 0.267
(0.304) (0.317) (0.290)

Total debt service as % exp. and inc. 0.033*** 0.032** 0.028**
(0.012) (0.012) (0.012)

Reserves in months of imp. -0.199*** -0.189*** -0.203***
(0.049) (0.045) (0.045)

Debt stock with off. creditors as % GDP -0.019*** -0.019*** -0.026***
(0.006) (0.006) (0.008)

Debt stock with priv. creditors as % GDP 0.019* 0.020* 0.037**
(0.011) (0.011) (0.018)

Use of IMF credit as % GDP -0.025 -0.026 -0.028
(0.025) (0.027) (0.032)

Default with Paris Club (Lagged) -0.332** -0.594***
(0.155) (0.205)

Default with IMF (Lagged) -0.823* -0.614*
(0.444) (0.318)

Default with IBRD (Lagged) 0.868 0.151
(0.730) (1.119)

Default with IDA (Lagged) 2.309* 1.301
(1.254) (0.901)

Default with Banks (Lagged) -0.545*** -0.440*
(0.163) (0.229)

Default with Bonds (Lagged) -0.259 0.245
(0.345) (0.428)

Default with Paris Club (Contemp.) -0.503***
(0.187)

Default with IMF (Contemp.) -0.716
(0.586)

Default with IBRD (Contemp.) 1.224
(0.999)

Default with IDA (Contemp.) 2.860
(1.760)

Default with Banks (Contemp.) -0.398*
(0.237)

Default with Bonds (Contemp.) -0.003
(0.341)

Defaulted debt to Paris Club as % of GDP 0.031
(0.022)

Defaulted debt to IMF as % of GDP 0.016
(0.019)

Defaulted debt to IBRD as % of GDP 0.200
(0.558)

Defaulted debt to IDA as % of GDP -0.162
(0.369)

Defaulted debt to Banks as % of GDP -0.015
(0.015)

Defaulted debt to Bonds as % of GDP -0.075**
(0.028)

Constant -10.481** -11.837** -8.343**
(5.051) (4.921) (3.832)

Observations 1,479 1,509 1,287
R-squared 0.178 0.183 0.214
Number of countries 54 54 54

Clustered standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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change substantially: the amount of debt defaulted to bondholders is significant together

with the dummies of default to banks and the Paris Club.

Likewise, if I include as an independent variable natural resource rents as share of

GDP, I find similar results. For the lagged default dummies, I find that defaults to Paris

Club, IMF and banks are significant with a negative sign, as shown in column PFE6 in

Table 1.11. Defaults to IDA are also significant, but with a positive sign. When including

the contemporaneous dummies of default in column PFE7, banks and IMF defaults stop

being significant. Nevertheless, natural resource rents are not significant in any of these

specifications and its effect might be somehow captured by country and time fixed effects.

Regarding other regressors apart from default variables, real GDP per capita, infla-

tion, total debt service as share of exports and primary income, reserves in months of

imports, debt stock with private lenders and with official lenders were found significant in

all specifications. GDP per capita is significant with a positive sign, meaning that richer

countries tend to have more access to private funding, as expected. Conversely, inflation

has a negative sign, so countries with higher inflation levels receive less private commit-

ments on average. Total debt service is significant as well and its positive coefficient

implies that the higher the debt service is, the higher private commitments will be, which

could be related to debt roll-over. Reserves in months of imports show a negative sign,

which suggests that high levels of reserves seem to lower the need for private financing in

developing economies.

Additionally, debt stocks with private and official creditors are significant, the first

with a positive sign and the second with a negative sign. Therefore, while higher debt with

private creditors is associated with higher private commitments, the opposite happens

with official debt. Higher debt stocks with official creditors are negatively correlated with

private commitments, suggesting some degree of substitution across lenders or a higher

risk aversion of private lenders that take into account the official debt level of countries.

It could also be related to the fact that private lenders may acknowledge the seniority

that some official lenders enjoy. This is in line again with the findings of Schlegl et al.

(2019) and Marchesi et al. (2021).
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In order to evaluate the different impact that the significant independent variables

have vis-à-vis the default dummies, I compute the overall estimated effect on private

commitments associated to the differences in these variables between periods where de-

faults have significant effects and periods where the country is not under those defaults.44

Taking the regression PFE3 in Table 1.3,45 a Paris Club default would reduce private com-

mitments by almost 0.6 percentage points, compared to -0.3 percentage points for the

differential effect of GDP per capita, -0.1 percentage points for the differences in infla-

tion, an increase of 0.1 and 0.2 percentage points for differences in total debt service and

reserves in months of imports, -0.7 percentage points due to the relatively higher stock

of official debt in periods of default with the Paris Club and an increase of 0.3 percent-

age points for the differences in the stock of private debt. Thus, the two main effects

that reduce private commitments in a Paris Club default would be the default itself and

the differences in the stock of official debt. The latter points again to the seniority of

official creditors as shown by Schlegl et al. (2019). The net estimated effect of a Paris

Club default on private commitments combining all the significant explanatory variables

(except those related to other defaults) amounts to -1.1 percent of GDP, cutting private

commitments in more than in half.

I perform the same analysis for the rest of significant defaults in regression PF3. In

the case of a default to the IMF, the default itself would reduce private commitments by

0.6 percentage points, compared to the differences in the values of the significant inde-

pendent variables under an IMF default and no default to IMF of -0.7 percentage points

for GDP per capita, -0.3 percentage points for CPI, an increase of 0.2 and 0.4 percentage

points for total debt service and reserves, -1.4 percentage points for the stock of official

debt and an increase of 0.3 percentage points for the stock of private debt. Therefore,

the main effects that reduce private commitments when an IMF default occurs would be

44For instance, in order to evaluate the effect on private commitments of real GDP per capita under
a Paris Club default, I compute the difference between the average GDP per capita in periods under a
Paris Club default and the average GDP per capita in periods of no default to Paris Club, multiplied by
its coefficient. A caveat of this analysis is that it takes into account each default separately, and does
not account for the possibility of simultaneous defaults.

45I perform this exercise for PFE3 in order to evaluate the impact of a default to bondholders, since
it is the only specification where the bonds default is significant, thanks to the inclusion of the amounts
of defaulted debt.
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the differences in the stock of official debt and in GDP per capita, and the default itself.

Also, in IMF defaults the deterioration of macro conditions and the potential seniority of

official lenders weight higher on the effect on private commitments. Overall, the net ef-

fect of an IMF default on private commitments would reach -2.2 percent of GDP, making

private commitments disappear, which again confirms the findings of Schlegl et al. (2019).

Similarly, in the case of a default to banks, the main differences in significant inde-

pendent variables that would decrease private commitments would be the default itself

and the difference in the stock of official debt. The combined effect of all significant

explanatory variables (except those related to other defaults) on private commitments

would reach -0.4 percent of GDP.

Finally, for the default to bonds, where the dummy of default is not significant and

only the amount of defaulted debt is, the average amount of defaulted debt to bondhold-

ers would decrease private commitments by 0.7 percentage points, the most important

effect, since the rest of the differences in the independent variables would add between

0.0 and 0.2 percentage points of GDP to private commitments. Overall, the estimated

effect of all significant independent variables, excluding those related to defaults to other

lenders, on private commitments would amount to -0.1 percent of GDP, the smallest effect

among all the significant defaults. Further analysis on the significance of the independent

variables can be found in Annex 1.7.5.

In sum, several different types of default, both private and official, affect private com-

mitments, and the magnitude of these impacts is considerable. This evidence suggests

that private financial exclusion exists not just after the default to private lenders them-

selves, but also due to the default to other creditors. Also, the stronger reaction to

defaults to some official creditors supports the evidence on the seniority of these creditors

already found by authors as Schlegl et al. (2019).

1.4.2 Official Commitments

In the first regressions of official commitments as share of GDP on the lagged indepen-

dent variables, none of the variables were found significant, as shown in column OFE1 in
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Table 1.4. However, when the contemporaneous default dummies are included instead,

in column OFE2, the only variable that becomes significant is the default to the IBRD,

and with a magnitude that would substantially reduce official commitments: from 3.9

percent of GDP to 1.6 percent of GDP, so in more than in half.

On the other hand, when the amounts of defaulted debt are included in column OFE3,

inflation, defaults with banks and the amount of defaulted debt to the IMF and IDA be-

come significant. Similar to private commitments, higher levels of inflation would reduce

the amount of official commitments, since inflation can be perceived as poor macroeco-

nomic policies, as explained by Gelos et al. (2011). The sign of the coefficient of default

to banks is negative, with defaults to banks reducing official commitments to around 3.1

percent of GDP, although this dummy is only significant at the 10 percent level. Con-

versely, the sign of the coefficient of the amount of debt defaulted to the IMF and IDA is

positive. This could be related to bailout or debt relief programs from the IMF or IDA.

In this regard, Avellán et al. (2021) show coordination of IMF programs with multilateral

financial flows, which are part of official commitments. Therefore, a default to IMF or

IDA, probably in the context of a bailout or a debt relief program, is related to a later

increase of funds from official lenders.

Apart from the impact of the default variables, there are other important differences

between the results of the regression for private and official commitments. The lack of

significant independent variables for official commitments suggests that the factors driv-

ing private commitments are not relevant in order to explain official flows, which may be

driven by different reasons, such as political or historical.

As a robustness analysis, when I exclude the defaults to IBRD and IDA increasing

the number of years available in the sample, real GDP per capita, FDI and use of IMF

credit become significant, as shown in Table 1.12 in columns OFE4, OFE5 and OFE8.

Nevertheless, their level of significance is relatively low. Real GDP per capita shows a

negative sign, so official commitments tend to be higher for poorer countries. Similarly,

the sign of FDI, also negative, suggests that countries that obtain lower foreign private

funds for the private sector tend to receive higher funds from official lenders. This is
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Table 1.4: Official Commitments as % of GDP: Fixed Effects Regression

VARIABLES OFE1 OFE2 OFE3

Growth of GDP pc -0.017 -0.017 -0.032
(0.021) (0.020) (0.025)

Real GDPpc -0.735 -0.904 -0.728
(0.653) (0.608) (0.643)

Trade openness 0.003 0.002 0.002
(0.007) (0.006) (0.008)

FDI as % GDP -0.052 -0.054 -0.065
(0.042) (0.041) (0.043)

Inflation (CPI) -0.000 -0.000 -0.002**
(0.000) (0.000) (0.001)

Conflict dummy (PITF) -0.125 -0.014 -0.050
(0.269) (0.225) (0.284)

Total debt service as % exp. and inc. 0.010 0.006 0.007
(0.010) (0.010) (0.009)

Reserves in months of imp. -0.059 -0.051 -0.058
(0.037) (0.036) (0.043)

Debt stock with off. creditors as % GDP -0.005 -0.002 -0.015
(0.008) (0.007) (0.011)

Debt stock with priv. creditors as % GDP 0.019 0.018 0.028
(0.019) (0.018) (0.026)

Use of IMF credit as % GDP 0.039 0.039 0.040
(0.033) (0.034) (0.045)

Default with Paris Club (Lagged) 0.162 0.404
(0.207) (0.349)

Default with IMF (Lagged) 0.020 0.013
(0.803) (0.950)

Default with IBRD (Lagged) -1.075 1.679
(0.748) (1.661)

Default with IDA (Lagged) 0.992 -0.100
(0.704) (0.828)

Default with Banks (Lagged) -0.417 -0.764*
(0.294) (0.385)

Default with Bonds (Lagged) 0.331 0.836
(0.414) (0.563)

Default with Paris Club (Contemp.) 0.115
(0.210)

Default with IMF (Contemp.) 0.017
(0.496)

Default with IBRD (Contemp.) -2.343***
(0.750)

Default with IDA (Contemp.) 0.399
(1.468)

Default with Banks (Contemp.) -0.289
(0.317)

Default with Bonds (Contemp.) 0.265
(0.246)

Defaulted debt to Paris Club as % of GDP 0.010
(0.027)

Defaulted debt to IMF as % of GDP 0.168***
(0.045)

Defaulted debt to IBRD as % of GDP 0.088
(0.635)

Defaulted debt to IDA as % of GDP 0.997**
(0.401)

Defaulted debt to Banks as % of GDP 0.006
(0.022)

Defaulted debt to Bonds as % of GDP -0.049
(0.050)

Constant 9.390* 11.134** 9.754*
(5.054) (4.717) (4.978)

Observations 1,479 1,509 1,287
R-squared 0.156 0.160 0.185
Number of countries 54 54 54

Clustered standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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reasonable as countries that attract relatively less private funds would probably require

more official financing. Finally, the use of IMF credit is positively correlated with official

commitments, again in line with the findings of Avellán et al. (2021).

When the amount of defaulted debt is also included in column OFE8 in Table 1.12,

inflation becomes significant like in regression OFE3. Additionally, the default to bond-

holders becomes significant, with a positive sign, meaning that official lenders would

increase their loans to countries that have defaulted on their bonds. This suggests that

official lenders may offset the fall in private commitments when a default to bondholders

takes place, since the amount of debt defaulted to bondholders reduces private commit-

ments as seen in columns PFE3 in Table 1.3 and PF8 in Table 1.11.

On the other hand, when natural resource rents are added, either none of the inde-

pendent variables are significant or only defaults to the IBRD are significant, depending

on whether default dummies are lagged or not. In the case of a contemporaneous default

to the IBRD, official commitments would decrease substantially to 1.6 percent of GDP.

These results are shown in columns OFE6 and OFE7 in Table 1.12.

These results are also robust to changes in the dependent variable. In Table 1.13 the

dependent variables, rather than official commitments, are its two components: bilateral

commitments (in columns BFE1, BFE2 and BFE3) and multilateral commitments as

share of GDP (in columns MFE1, MFE2 and MFE3).46 Bilateral commitments are on

average 1.7 percent of GDP while multilateral commitments reach 2.2 percent of GDP.

For bilateral commitments, in the specifications in columns BFE1 and BFE2, the only

significant default is the default to IBRD and with a magnitude that would make bilateral

commitments disappear.47

Similarly, for multilateral lenders only defaults to the IMF (when default dummies

are lagged) or to the IBRD (when default dummies are contemporaneous) are significant.

46Similar to the rest of the data on commitments, if data were missing it was considered to be zero,
as explained in Section 1.7.1

47Also reserves in months of imports in BFE1 and debt stock with official creditors in all three
regressions for bilateral commitments are significant at the 10 percent level and with a negative sign.
The latter involves that bilateral commitments are lower when official debt levels are high.
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A default to IMF would cut multilateral commitments almost in half, to 1 percent of

GDP, while a default to IBRD would decrease them to 1.5 percent of GDP. Furthermore,

the conflict dummy becomes significant with a negative sign in the three specifications

for multilateral debt, showing that multilateral commitments tend to decrease in conflicts.

When the amounts of defaulted debt are added in column BFE3, default dummies

stop being significant for bilateral commitments, and only the amount of debt defaulted

to the IMF and IDA are significant with a positive sign, which again points to the role

of IMF as lender of last resort and the coordination with multilateral institutions under-

scored by Avellán et al. (2021). Also Horn et al. (2021) find evidence of bilateral support

during crises among countries with close political and economic ties. Finally, when these

defaulted amounts are added in the regression on multilateral commitments, the default

dummy to banks becomes significant, and this type of default would reduce multilateral

commitments to 1.7 percent of GDP.

Additionally, and similar to the analysis performed for private commitments, I eval-

uate the different impacts that the significant independent variable, only inflation, has

vis-à-vis the default dummies. In order to do so, I compute the overall effect on official

commitments of the differences in inflation under each of the significant defaults com-

pared to not being in default with that lender. Using the regression OFE3 in Table 1.4,48

I find that while a default to banks would reduce private commitments by almost 0.8

percentage points, the difference in inflation under that same default and no default to

banks would decrease official commitments by 0.2 percentage points. Thus, the overall

effect on official commitments would amount to -0.9 percent of GDP. For the defaults

to IMF and IDA, where only the amounts of defaulted debt are significant but not the

dummies, the average amount of debt defaulted to the IMF would increase official com-

mitments by 1.6 percentage points, while the average amount of debt defaulted to IDA

would rise them by 0.8 percentage points. The effect of the differences in inflation is small

for IDA defaults (0.1 percentage points), but in case of defaults to IMF, the differences in

inflation would contribute to reduce official commitments by 0.6 percentage points. As a

result, the combined effect of the difference in inflation and each default would increase

48I use the regression OFE3 since it is the only official commitments specification with several signif-
icant defaults and also for consistency with the analysis for private commitments
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official commitments by 1.1 percent of GDP in defaults to IMF and by 0.9 percent of

GDP in the case of IDA.49

In sum, private commitments are affected by more types of default than official com-

mitments, which in general are not affected by sovereign defaults. The only exceptions

are defaults to multilateral lenders and the IMF (with mixed effects), to banks in two

specifications (with a negative effect), and to bondholders in only one specification (with

a positive effect). In other words, official lenders tend to react to some defaults to official

lenders, mainly multilateral, sometimes even by increasing the funds provided, but gen-

erally not to private defaults. This different reaction causes an overall smaller effect of

sovereign default on official financing. Additionally, the effect of the defaults on official

commitments is not consistent and is affected by the choice of independent variables used

in the different specifications. Meanwhile, private commitments as share of GDP are cor-

related even with defaults to official lenders, namely the Paris Club or the IMF, which do

not affect private commitments directly. Additionally, these results remain robust under

several specifications.

Therefore, sovereign default has a modest impact on official commitments. This fact

is even more relevant considering that official lending is the main source of financing

in developing economies, which casts doubt on the way financial exclusion has been

calibrated in the literature.

1.4.3 The Overall Effect on Commitments

In order to assess the final impact of default on total commitments, that is, the net ef-

fect of default once private and official commitments are considered, it is also useful to

perform the prior analysis but for the total amount of commitments a country receives.

Therefore, I repeat the regressions run above but using as a dependent variable total com-

mitments as share of GDP. The average total commitments as share of GDP amounts to

5.6 percent of GDP.

49This analysis takes into account each default separately, and as a result, it ignores the possibility of
simultaneous defaults.
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In the first regression with lagged default variables, in column TFE1 in Table 1.5,

only the defaults to banks and to IDA are significant, the former with a negative sign

and the latter with a positive sign. This is in line with the findings for private and official

commitments: Paris Club, IMF, IDA (with a positive sign) and banks defaults are sig-

nificant for private commitments and no default is for official. However, neither IMF nor

Paris Club defaults are significant to explain total commitments. Despite the coefficients

in the regression for total commitments are greater, proportionally total commitments

would decrease less than private commitments in case of default. For example, a default

to banks would involve a reduction of total commitments to 4.7 percent of GDP, which

means a decrease of 17 percent compared to a reduction of 30 percent for private commit-

ments. This is expectable as official commitments are typically not affected by defaults.

In the second specification, TFE2, only defaults to banks are significant, but not the

Paris Club defaults (like in the private commitments regression) or IBRD defaults (as in

the official ones). A default to banks would decrease total commitments to 4.9 percent of

GDP, a smaller effect than on private commitments (12.5 percent fall versus 22 percent).

In the last specification, TFE3, defaults to banks are again significant and the mag-

nitude of the reduction is lower than that of private commitments (21 percent vs. 24

percent for private commitments and 20 percent for official commitments). Similarly, the

amount of debt defaulted to bonds is significant with a negative sign, as in regression

PF3 in Table 1.3. Also the amounts of debt defaulted to the IMF and IDA are significant

with a positive sign, as in the official commitments regression OFE3 in Table 1.4. The

coefficients in both regressions are similar, meaning that the effect would be lower on

total commitments compared to official commitments.

In sum, compared to private, total commitments are not affected by defaults to the

Paris Club, and the effect of the defaults that remain significant is lower. Similar to

official commitments, the amount of debt defaulted to the IMF and IDA has a positive

impact on total commitments, but lower than that on official. Thus, these results confirm

the conclusions already presented. The effect of a default on total financing is limited

due to the virtual lack of financial exclusion from official lending after most defaults.
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Table 1.5: Total Commitments as % of GDP: Fixed Effects Regression

VARIABLES TFE1 TFE2 TFE3

Growth of GDP pc -0.029 -0.030 -0.043
(0.028) (0.027) (0.027)

Real GDPpc 0.989 0.972 0.684
(0.971) (0.922) (0.922)

Trade openness -0.003 -0.003 0.001
(0.010) (0.010) (0.011)

FDI as % GDP -0.059 -0.057 -0.072
(0.053) (0.053) (0.066)

Inflation (CPI) -0.0004*** -0.0003*** -0.004***
(0.000) (0.000) (0.001)

Conflict dummy (PITF) -0.058 0.010 0.217
(0.414) (0.380) (0.395)

Total debt service as % exp. and inc. 0.043*** 0.038*** 0.035**
(0.013) (0.014) (0.014)

Reserves in months of imp. -0.258*** -0.240*** -0.261***
(0.044) (0.042) (0.038)

Debt stock with off. creditors as % GDP -0.023** -0.021* -0.041***
(0.012) (0.011) (0.015)

Debt stock with priv. creditors as % GDP 0.038** 0.038** 0.065**
(0.016) (0.017) (0.030)

Use of IMF credit as % GDP 0.014 0.013 0.012
(0.037) (0.038) (0.051)

Default with Paris Club (Lagged) -0.169 -0.189
(0.228) (0.406)

Default with IMF (Lagged) -0.803 -0.601
(0.965) (0.929)

Default with IBRD (Lagged) -0.207 1.830
(1.255) (1.354)

Default with IDA (Lagged) 3.301* 1.201
(1.689) (1.193)

Default with Banks (Lagged) -0.962*** -1.205**
(0.336) (0.480)

Default with Bonds (Lagged) 0.072 1.081
(0.528) (0.711)

Default with Paris Club (Contemp.) -0.389
(0.307)

Default with IMF (Contemp.) -0.699
(0.723)

Default with IBRD (Contemp.) -1.119
(1.178)

Default with IDA (Contemp.) 3.259
(2.030)

Default with Banks (Contemp.) -0.687*
(0.407)

Default with Bonds (Contemp.) 0.262
(0.392)

Defaulted debt to Paris Club as % of GDP 0.041
(0.032)

Defaulted debt to IMF as % of GDP 0.184***
(0.043)

Defaulted debt to IBRD as % of GDP 0.288
(0.737)

Defaulted debt to IDA as % of GDP 0.836*
(0.433)

Defaulted debt to Banks as % of GDP -0.009
(0.028)

Defaulted debt to Bonds as % of GDP -0.124*
(0.067)

Constant -1.091 -0.703 1.411
(7.370) (6.812) (7.180)

Observations 1,479 1,509 1,287
R-squared 0.190 0.183 0.218
Number of countries 54 54 54

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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1.5 Financial Terms: Official Loans’ Interest Rates

and Maturities

Another key element of official lending is the financial terms of its loans. If official cred-

itors keep lending to countries after default, but they penalize them by substantially

increasing the interest rate or decreasing the maturity, even if there is no financial exclu-

sion, overall debt dynamics might be affected by those changes.

As Uribe and Schmitt-Grohé (2016) underscored, countries tend to suffer high spreads

under default compared to normal times. However, it is important to distinguish between

the market spread in the secondary markets and the actual spread that the countries ex-

perience when borrowing, meaning the spread on new debt commitments. If a country

can tap other sources of funding while secondary market spreads are high, the effects of

those spreads on the country’s financial position may be lower than expected.

Regarding loans’ conditions, official lenders tend to offer much more favorable terms.

In this regard, I compute the average official spread on new debt commitments as the

difference between the average interest on new official debt commitments and the the an-

nual 6-month US Treasury bill.50 This estimation poses some problems since the average

interest rate may change due to changes in the maturity of the different loans. Further-

more, the maturity of the different commitments will be longer than the 6-month of the

Treasury bill, however given the lack of disaggregated data, this is a useful approxima-

tion at least in terms of comparing official versus private average spreads. The average

official spread is -0.8 percent compared to an average private spread of 2 percent.51 Nev-

ertheless, the average official spread became positive after 1990 reaching 0.2 percent,

but well below the spread for private commitments of 2.8 percent. It is important to

highlight that these are the actual spreads that countries would face when they take on

their new debt commitments, that is, in primary markets. These spreads are often very

50Specifically it is computed as the “Average interest on new external debt commitments, official”,
from IDS database, minus the annual 6-month US Treasury bill secondary market rate (discount basis)
obtained from the US Federal Reserve; and in the same way for the private spread, but using the “Average
interest on new external debt commitments, private” instead.

51The average interest rate on new official debt commitments over the sample period is 3.6 percent
compared to 7 percent for private commitments.
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different from those in the secondary market, since when spreads are too high, countries

may decide not to borrow or to tap alternative sources of funding, such as official lending.

Furthermore, this lower official spread is not related to a lower average maturity of

official loans. Indeed, the average maturity on new external official debt commitments is

23.5 years, compared to 10.5 years for private commitments over the sample period.

Therefore, it is important to understand how official financial terms are affected by

default. I do not study the effect of sovereign default on private financial terms because

this issue has been widely analyzed in the literature and also because the interest rates

in IDS reflect the actual interest rate that countries are paying in primary markets, not

the interest rate in secondary markets. The private loans’ interest rate in primary mar-

kets may remain unaffected by financial exclusion, because it is computed taking into

account not only international bank loans and bonds issuance, but also other private

commercial credits.52 Thus, it may reflect the cost of other loans different from those

obtained from international banks and bondholders, which could have a similar interest

rate but at the expense of not being able to access private international financial markets.

To evaluate the effect of the different defaults on official financial terms, ideally I would

evaluate how defaults affect official spreads. However, the use of the official spreads as

dependent variable is problematic since the computation of spreads is biased by the lack

of disaggregated data by maturity, which would allow to disentangle the effect of inter-

est rates and maturity separately. Similarly, if I use as dependent variable the interest

rate instead, I would need to include maturity as one of the controls (contemporaneous,

not lagged), but this may cause a reverse causality issue. In order to circumvent these

issues, I use as dependent variable an indicator of the interest rate weighted by maturity,

that is, each year I weight the average official interest rate on new debt commitments

by the average maturity of the new official commitments. Nevertheless, for the sake of

52According to IDS the average private interest rate on new debt commitments is computed as follows:
“To obtain the average, the interest rates for all public and publicly guaranteed loans have been weighted
by the amounts of the loans. Debt from private creditors include bonds that are either publicly issued
or privately placed; commercial bank loans from private banks and other private financial institutions;
and other private credits from manufacturers, exporters, and other suppliers of goods, and bank credits
covered by a guarantee of an export credit agency”.
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completeness I also perform the same regressions for the interest rate and the maturity

separately. Then, I follow the same strategy that I followed in Section 1.4, but changing

the dependent variable to these new indicators. However, I exclude total debt service as

a control in the regression, since it is closely related to the interest rates themselves.53

Therefore, I perform a panel data analysis with fixed effects and almost the same lagged

controls (and contemporaneous default dummies in one of the specifications) as in Section

1.4. Likewise, I use time fixed effects and I cluster errors at the country level to account

for cross-sectional and serial correlation.

For the weighted interest rate indicator, the main result is that, while several of the

controls used are significant, most defaults are not, and only defaults to the multilateral

institutions are significant. These results are shown in Table 1.6. As shown in columns

WFE1 and WFE2, defaulting to the IMF (both lagged and contemporaneous) and IDA

(contemporaneous) is correlated with higher weighted interest rates, which may be re-

lated to the multilateral institutions’ seniority shown by Schlegl et al. (2019). Therefore,

when countries default to the IMF or IDA, official lenders seem to impose some kind of

penalty on them by increasing the interest rate or shortening the maturity of new debt

commitments. Actually this result is confirmed for the individual regressions for interest

rates and maturities in Tables 1.14 and 1.15 and even more for IDA defaults since both

defaults, lagged and contemporaneous, would decrease the official loans’ maturities.

When the amount of defaulted debt is included in Table 1.6 in column WFE3, the

dummy of default to IDA is again significant with a positive sign. Similarly, the amount

of debt defaulted to the IMF and the IBRD are significant with a positive sign. This

again is probably related to the seniority of multilateral lenders. Only the amount of

debt defaulted to IDA is significant with a negative sign, which would interplay with the

positive sign of the default dummy, leaving an undetermined effect of a default to IDA

on the indicator of weighted interest rates, depending on the default size. These results

remain unchanged in Tables 1.14 and 1.15 for unweighted interest rates and maturities,

except for the negative effect of the amount of defaulted debt to IDA which is not signif-

icant in order to explain official maturities.

53Total debt service is defined by IDS as: “the sum of principal repayments and interest payments”.
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These results give a different perspective to the results in regression OFE3 in Section

1.4.2, where the amount of defaulted debt to the IMF and IDA was significant with a

positive sign. Thus, apparently, the increase in official commitments after a default to

IMF and IDA is accompanied by an increase in the interest rate or a reduction in the

maturity of these loans, meaning some kind of penalty in the case countries default to

multilateral lenders or to the IMF, even if funds from these lenders are not cut.

Additionally, when interest rates and maturities are assessed separately other results

arise, although these should be analyzed cautiously due to the aforementioned issues. In

one of the specifications for official unweighted interest rates, defaults to IBRD are sig-

nificant with a negative sign. Similarly, defaults to the Paris Club are significant in order

to explain official maturities in all specifications and with a positive coefficient. These

apparent counterintuitive results might be related to the effect of changes in maturities

for the former, and changes in interest rates for the latter.

With respect to the rest of controls, I find several significant variables. The growth

of GDP per capita is significant with a negative sign, which means that when countries

are growing they tend to pay lower official interest rates or enjoy higher maturities with

official lenders. Similarly, reserves in months of imports also have a significant negative

sign, so countries with higher reserves tend to pay lower official interest rates weighted

by maturity, maybe due to their lower financing needs. These results are confirmed when

interest rates and maturities are analyzed separately in Tables 1.14 and 1.15. Growth of

GDP per capita and reserves in months of imports have a significant negative coefficient

for interest rates and a positive one for maturities. As a result, the interest rate ratio

decreases due to both, a negative effect on the numerator, and a positive effect on the

denominator.

On the other hand, as shown in Table 1.6, the inflation coefficient has a negative sign,

so countries with higher inflation would enjoy lower weighted interest rates. Nevertheless,

the effect of inflation on the official weighted interest rates is very small. Indeed, inflation

is generally not significant when interest rates and maturities are analyzed separately,
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Table 1.6: Average Official Weighted Interest Rates: Fixed Effects Regression

VARIABLES WFE1 WFE2 WFE3

Growth of GDP pc -0.003*** -0.003*** -0.003***
(0.001) (0.001) (0.001)

Real GDP pc 0.047 0.054 0.055
(0.038) (0.036) (0.039)

Trade openness 0.000 0.000 0.000
(0.000) (0.000) (0.001)

FDI as % GDP -0.000 -0.000 0.000
(0.002) (0.002) (0.002)

Inflation (CPI) -0.000*** -0.000*** -0.000
(0.000) (0.000) (0.000)

Conflict dummy (PITF) -0.057*** -0.055*** -0.066***
(0.017) (0.018) (0.018)

Total debt service as % exp. and inc. 0.000 0.000 0.000
(0.001) (0.001) (0.001)

Reserves in months of imp. -0.010*** -0.010*** -0.009***
(0.001) (0.001) (0.001)

Debt stock with off. creditors as % GDP -0.002*** -0.002*** -0.002***
(0.000) (0.000) (0.001)

Debt stock with priv. creditors as % GDP 0.000 0.000 0.001
(0.001) (0.001) (0.001)

Use of IMF credit as % GDP -0.002 -0.002 -0.002
(0.001) (0.001) (0.002)

Default with Paris Club (Lagged) -0.005 0.004
(0.010) (0.012)

Default with IMF (Lagged) 0.072** -0.011
(0.030) (0.046)

Default with IBRD (Lagged) -0.006 -0.116
(0.042) (0.100)

Default with IDA (Lagged) 0.047 0.225***
(0.077) (0.045)

Default with Banks (Lagged) 0.004 0.020
(0.013) (0.019)

Default with Bonds (Lagged) 0.006 0.008
(0.018) (0.022)

Default with Paris Club (Contemp.) -0.005
(0.010)

Default with IMF (Contemp.) 0.094***
(0.020)

Default with IBRD (Contemp.) -0.035
(0.039)

Default with IDA (Contemp.) 0.106*
(0.059)

Default with Banks (Contemp.) 0.002
(0.013)

Default with Bonds (Contemp.) 0.008
(0.016)

Defaulted debt to Paris Club as % of GDP -0.001
(0.001)

Defaulted debt to IMF as % of GDP 0.005**
(0.002)

Defaulted debt to IBRD as % of GDP 0.106**
(0.042)

Defaulted debt to IDA as % of GDP -0.062*
(0.033)

Defaulted debt to Banks as % of GDP -0.000
(0.001)

Defaulted debt to Bonds as % of GDP 0.000
(0.002)

Constant -0.009 -0.037 -0.083
(0.291) (0.278) (0.298)

Observations 1,426 1,456 1,244
R-squared 0.190 0.205 0.193
Number of countries 54 54 54

Clustered standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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and it neither is in column WFE3. The conflict dummy is significant with a negative

sign, meaning that the official interest rates tend to be lower (or maturities higher) when

a country faces a conflict situation. Again, this result is supported by the individual

regressions of interest rates and maturities as shown in Tables 1.14 and 1.15. Official

debt stocks are inversely correlated with the indicator of official weighted interest rates:

the higher the official debt stock, the lower the interest rate, or the higher the maturity.

Again the coefficients for the individual regressions on interest rates and maturities are

significant, negative and positive, respectively.

Additionally, regarding the differences in other coefficients’ significance between the

individual regression for maturities and the regression for weighted interest rates is that

real GDP per capita and the use of IMF credit are significant with a negative and a

positive sign, respectively, in order to explain maturities as shown in Table 1.15. This

could be somehow related to changes in interest rates as well, since these variables are

not significant when analyzing weighted and unweighted interest rates.

In sum, the financial terms of official loans are overall negatively affected by defaults

to multilateral institutions and only by them. When countries default to any other lender,

the indicator of the official weighted interest rates remains unaffected, further supporting

the lack of financial exclusion from official lending when countries do not honor their debt

with private creditors and with many official lenders.

1.6 Conclusion

This paper tries to complement the literature on sovereign default by analyzing official

lenders as creditors that can suffer default and that may or may not impose financial ex-

clusion. From the analysis of the heterogeneity in defaults by creditor I find that defaults

to official lenders tend to happen when overall debt levels are higher. Also, the probabil-

ities of default to the different lenders are very different, even across official creditors.

Furthermore, when taking into account official lenders, financial exclusion is found to

be generally at most partial. Official commitments tend to remain unaffected by most
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defaults, only correlated with defaults to multilateral institutions or to banks in some

specifications. Conversely, sovereign default has a substantial impact on private commit-

ments, which are consistently correlated with many types of default. Indeed, they are

even correlated with defaults to official lenders. Therefore, the main source of financing in

developing economies, the official creditors, seems to follow different patterns in default,

allowing countries to continue borrowing after default.

Thus, the main finding of this paper is that, by taking into account official commit-

ments, financial exclusion is doubtful. These results may have significant implications for

the sovereign default models that have financial exclusion as a key assumption. These

models assume that countries repay their debts to avoid financial exclusion and out-

put losses, but when official lenders are included, there is no such exclusion, or at least

not with the same magnitude. Therefore, financial exclusion should be re-calibrated in

sovereign default models. Additionally, the substitution mechanism across the different

lenders and the reasons behind the apparent selection in default deserve further study.
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1.7 Appendix

1.7.1 Data

I use mainly the following databases in order to assemble the dataset used in this paper:

� Beers et al. (2020b): BoC-BoE Sovereign Default Database: What’s

New in 2020? (June 2020) and the information on methodology and assump-

tions in Beers et al. (2020a). Available at https://www.bankofcanada.ca/2020/

06/staff-analytical-note-2020-13/ (Accessed January 2021). Entire database

used.

� H.15 Selected Interest Rates retrieved from the Board of Governors of

the Federal Reserve System. Database available at: https://www.federalreserve.

gov/releases/h15/ (Accessed February 2021). Indicator used: 6-month Treasury

bill secondary market rate - discount basis [H15/H15/RIFSGFSM06 N.A].

� Marshall, Monty G., Ted Robert Gurr, and Barbara Harff. 2019. Polit-

ical Instability Task Force (PITF) Consolidated Problem Set, Historical

State Armed Conflicts and Regime Crises, 1955-2018. Political Instability

(formerly, State Failure) Task Force (PITF). Revision September 2019. Center for

Systemic Peace. Societal-Systems Research Inc, Vienna, VA. Web site: Center for

Systemic Peace Web site: http://www.systemicpeace.org/inscrdata.html. In-

dicator used: I create a dummy that takes the value one when there is a conflict

according to PITF Consolidated Problem Set.

� World Bank. 2021. International Debt Statistics 2021. Washington, DC:

World Bank. doi:10.1596/978-1-4648-1610-9. License: Creative Commons Attri-

bution CC BY 3.0 IGO. Database available at: https://data.worldbank.org/

products/ids (Accessed February 2021)

� World Bank. 2020. World Development Indicators. Washington, D.C.:
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World Bank. License: CC BY-4.0. Database available at: https://datatopics.

worldbank.org/world-development-indicators/ (Accessed February 2021).

However, the sample of countries that I use is smaller than the one provided by Beers

et al. (2020b) and World Bank’s databases above. In addition to the changes introduced

to the database already specified in Sections 1.3.1 and 1.4, I have done the following

adjustments:

� I include only those countries that were common to IDS and Beers et al. (2020b)

databases.

� I take into account in which year countries gained complete independence/sovereignty

and adjusted the sample accordingly, since being completely independent is a rel-

evant characteristic in order to talk about sovereign default. In this regard, I

follow the BBC country profiles and country timelines available online at: http:

//news.bbc.co.uk/1/hi/country_profiles/default.stm. I further restrict the

sample with the information for Bulgaria and Zambia in Gelos et al. (2011) regard-

ing the date of inclusion in the sample of former soviet countries.

� I only include countries classified by the World Bank as lower-middle income and

upper-middle income according to the World Bank’s 2021 fiscal year classification.

The reason why I exclude low income countries is because many times these coun-

tries have little access to private financial markets, not being as a result a good

sample to study private financing vis-à-vis official funding.

� I exclude the countries with no records of default with the main six lenders (Paris

Club, IMF, IBRD, IDA, banks and bondholders) in Beers et al. (2020b) database.

In this regard, being Beers et al. (2020b) a database on defaulted debt, when there

is no record of debt in default with any of these lenders in the database I assume

there was no default, even though there may be defaults not recorded or included

in one of the aggregate categories as explained in Section 1.3.1.

� Due to lack of debt data for several years in IDS database, I also exclude several

countries from their date of inclusion (which depends on their independence or

sovereignty, or the beginning of the database) to the first year with available debt

data in IDS. The excluded countries and years are: Angola from 1975 to 1988,
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Bosnia Herzegovina in 1992, Cabo Verde from 1975 to 1980, Dominica from 1978

to 1980, Iran from 1970 to 1980, North Macedonia in 1992, St. Lucia from 1978 to

1980 and Vietnam from 1970 to 1978.

� Finally, I exclude Sao Tome and Principe, because of inconsistencies between IDS

and default data; South Africa, because for the years with information on default,

IDS does not provide information on debt; and countries with virtually no private

commitments (Cambodia and Comoros, with just one year with positive private

commitments each).

The final list of countries and dates included is provided in Section 1.7.2, notwith-

standing that there may be years with missing data due to lack of GDP data, or any

other variables, that would further restrict the use of data in the regressions.54

Assumptions

When either official or private commitments are missing in IDS I consider them to be

zero. This decision is related, on the one hand, to the fact that in earlier versions of IDS

many of the years where now commitments appear as missing used to be zero. On the

other hand, there are no years with zero commitments in IDS, which seems unrealistic.

Therefore, in order to exploit as much information as possible, I assume that all the years

with missing commitments actually represent zero commitments. In this regard, it is

highly likely that the previous difference between zero commitments and missing com-

mitments was somewhat spurious, i.e. in both cases absence of identifiable commitments,

and as a result all of them were finally classified as missing.

This is a reasonable assumption considering that the sum of official and private com-

mitments equals total commitments, and when I assume that the missing data equals

zero, this equality is met with minimum differences (US$3 difference on average and with

the highest differences around US$2,000, which is a negligible amount in terms of public

debt). Therefore, as long as the amount of total commitments is not missing I can obtain

the ratio of private and official commitments as share of total commitments. Thanks to

this change, the sum of official and private commitments as share of total commitments

54For instance, there are many years for Myanmar with missing data in WDI.
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becomes 100 percent as it would be expected, and not a number higher than 100 percent

as it occurred before I introduced this modification. I also follow the same strategy for

total, multilateral and bilateral commitments.

I follow a similar criteria and for the same reasons for the debt stock with the different

lenders. When there is information on the total stock of public and publicly guaranteed

debt (which is the sum of the public and publicly guaranteed individual debt stocks) but

the stocks for one or more creditors appear as missing, I consider them to be zero. Taking

into account that in IDS debt stocks with individual creditors are never equal to zero, I

believe this also is a reasonable assumption.

Data definitions

According to the definition provided by IDS, official commitments are “the amount of

long-term loans for which contracts were signed in the year specified. Debt from official

creditors includes loans from international organizations (multilateral loans) and loans

from governments (bilateral loans). Loans from international organization include loans

and credits from the World Bank, regional development banks, and other multilateral

and intergovernmental agencies. Excluded are loans from funds administered by an in-

ternational organization on behalf of a single donor government; these are classified as

loans from governments. Government loans include loans from governments and their

agencies (including central banks), loans from autonomous bodies, and direct loans from

official export credit agencies. Long-term external debt is defined as debt that has an

original or extended maturity of more than one year and that is owed to nonresidents by

residents of an economy and repayable in currency, goods, or services.”

On the other hand, private commitments are defined similarly, except for the following

precisions: “data for private non-guaranteed debt are not available. Debt from private

creditors include bonds that are either publicly issued or privately placed; commercial

bank loans from private banks and other private financial institutions; and other private

credits from manufacturers, exporters, and other suppliers of goods, and bank credits

covered by a guarantee of an export credit agency.”
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1.7.2 List of Countries

Table 1.7: List of Countries

Countries Years Countries Years

Albania 1991-2019 Jamaica 1970-2019

Algeria 1970-2019 Jordan 1970-2019

Angola 1989-2019 Kenya 1970-2019

Argentina 1970-2019 Kyrgyz Republic 1992-2019

Belize 1981-2019 Mauritania 1970-2019

Benin 1970-2019 Mexico 1970-2019

Bolivia 1970-2019 Moldova 1992-2019

Bosnia and Herzegovina 1993-2019 Morocco 1970-2019

Brazil 1970-2019 Myanmar 1970-2019

Bulgaria 1985-2019 Nicaragua 1970-2019

Cabo Verde 1981-2019 Nigeria 1970-2019

Cameroon 1970-2019 North Macedonia 1993-2019

Congo, Rep. 1970-2019 Pakistan 1970-2019

Costa Rica 1970-2019 Paraguay 1970-2019

Cote d’Ivoire 1970-2019 Peru 1970-2019

Djibouti 1977-2019 Philippines 1970-2019

Dominica 1981-2019 Russian Federation 1992-2019

Dominican Republic 1970-2019 Samoa 1970-2019

Ecuador 1970-2019 Senegal 1970-2019

Egypt, Arab Rep. 1970-2019 Serbia 1992-2019

El Salvador 1970-2019 Solomon Islands 1978-2019

Gabon 1970-2019 Sri Lanka 1970-2019

Georgia 1992-2019 St. Lucia 1981-2019

Ghana 1970-2019 Tanzania 1970-2019

Grenada 1974-2019 Turkey 1970-2019

Guatemala 1970-2019 Ukraine 1992-2019

Guyana 1970-2019 Venezuela, RB 1970-2019

Honduras 1970-2019 Vietnam 1979-2019
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Table 1.7: List of Countries

Countries Years Countries Years

Indonesia 1970-2019 Zambia 1990-2019

Iran, Islamic Rep. 1981-2019 Zimbabwe 1980-2019

1.7.3 Cross-Sectional Analysis

This Section complements the findings in Section 1.3.2.

Debt and Default

Debt tends to be high when countries default to their different creditors. The average

debt by lender as share of GDP approximately doubles in the first year in default to each

of the different lenders compared to their unconditional average.55

Table 1.8: Debt by Lender as % of GDP: Unconditional Average and Average in the First
Year in Default to Each of the Lenders

Unconditional Average
Bilateral Debt 16.8
IMF Debt 2.5
IBRD Debt 2.3
IDA Debt 4.0
Banks Debt 4.7
Bonds Debt 3.4

In Default Average
Bilateral Debt 32.2
IMF Debt 6.6
IBRD Debt 5.9
IDA Debt 7.6
Banks Debt 10.3
Bonds Debt 10.8

However, the picture changes slightly when analyzing debt by creditor as a percentage

of total public lending, that is, taking into account total public and publicly guaranteed

debt and use of IMF credit. For private lenders, their share in total public lending dou-

bles in the first year in default compared to their historical average, but that is not the

case for official debt, which suffers an increase but not that high, as can be seen in Table

1.9. Although the debt share of official lenders also increases in the first year in default,

55In order to analyze this issue across the different lenders, first I compute the average debt by lender
over the entire sample period and then, the average debt by lender in the first year in default with
that specific lender as share of GDP or as share of total lending. I take the first year in default with
each of the lenders, because being default a discrete event, it is the year in which default takes place.
Therefore, for instance, in Table 1.8 the value of bilateral debt in the first year in default represents the
debt with bilateral creditors in the first year in default to the Paris Club. The t-test confirms that the
unconditional and under default averages are different for all lenders.
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this increase is smaller than the one experienced by private creditors. Indeed, the t-test

confirms that the unconditional and under default averages are different for the Paris

Club, the IBRD, banks and bondholders, but not for the IMF and IDA.

Table 1.9: Debt by Lender as % of Total Debt and Use of IMF credit: Unconditional
Average and Average in the First Year in Default to Each of the Lenders

Unconditional Average
Bilateral Debt 32.8
IMF Debt 6.1
IBRD Debt 5.8
IDA Debt 8.8
Banks Debt 10.9
Bonds Debt 10.8

In Default Average
Bilateral Debt 37.0
IMF Debt 6.9
IBRD Debt 9.9
IDA Debt 13.5
Banks Debt 21.6
Bonds Debt 21.6

Note: The average debt by lender in this table and in Table 1.8
does not comprise all possible lenders in a country. The rest of
multilateral lenders apart from IBRD and IDA and other private
creditors apart from banks and bondholders are not included in order
to use the same debt categories as in default data. For the averages
in the first year in default, the sum of all shares in this table is above
100% since these averages are computed for different years.

This is also related to the findings in Section 1.3.2 that show how defaults to official

creditors tend to occur in periods of higher debt as share of GDP, which would lead to

an increase of total debt as share of GDP for these lenders, but not necessarily to an

increase of their debt share in total public debt.

Default Frequency

There are important differences in terms of the number of countries that have defaulted

at least once to each of the different lenders over the sample period, with most countries

having defaulted at least once to the Paris Club and to banks, but with less than a quar-

ter of them defaulting to multilateral lenders.56

The differences are also significant regarding the number of years that the average

country spends in default with its different creditors over the 1970-2019 period, or 1985-

56Specifically, 87 percent of the countries defaulted at least once to the Paris Club; 72 percent defaulted
at least once to banks; 40 percent to bondholders; 30 percent to the IMF; 23 percent to IBRD; and 15
percent to IDA. Data for IBRD and IDA only cover from 1985.
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2019 for the World Bank defaults.57 This number is especially high for banks and the

Paris Club, as shown in Table 1.10. This may mean that there are more default episodes58

to these lenders, or that these defaults take longer to be resolved.

The number of years in default tends to be higher after 1990 than before 1990 for

all creditors except for the IMF, for which it remained stable. Before 1990, the highest

number of years in default was with banks (4 years), but after 1990 the number of years

in default to the Paris Club is the highest, 6.4 years. There are also significant differ-

ences across regions, with Latin American and Sub-Saharan African countries spending

on average a higher number of years in default with most of their lenders.

Despite Beers et al. (2020b) database does not include the number of default episodes,

but years in default, I can compute a lower bound for default episodes by assuming that

if a country is in default several years consecutively, all of them belong to the same

default episode. This assumption is quite mild since many papers consider that when

several defaults occur consecutively in a few years they are part of the same default

episode. Taking that into account, I can estimate the average number of default episodes

by country over the sample period. The average country experienced the highest number

of default episodes with the Paris Club and with banks, and the lowest with multilateral

institutions.59 These numbers are brought down by the fact that some countries have

never experienced defaults with some of their lenders, since as I will show later, countries

do not usually default to all their lenders at the same time. These estimations are in

line with the findings of Schlegl et al. (2019) who show that the number of Paris Club

restructurings double the number of private ones. Also, Das et al. (2012), with a sample

that covers 1950-2010, find that there are more restructurings with the Paris Club than

57The fact that default data for the World Bank is only available from 1985 is a caveat. However,
since this is not a frequent phenomenon, I consider that the estimations in this section are sufficiently
robust.

58As mentioned, an episode is the event that includes several years in default and goes from the
moment that a country defaults to a lender until that default is resolved through rescheduling, write-off,
etc.

59As already stated data on default cover between 1970 and 2019 for the Paris Club, IMF, banks and
bondholders, and between 1985 to 2019 for IBRD and IDA. It also is important to take into account that
not every developing country is eligible for IDA and IBRD loans, as IDA provides loans to the poorest
countries, while IBRD works with middle income countries. Therefore, IBRD and IDA complement each
other, although some countries may borrow from both at the same time. More information can be found
in https://www.worldbank.org/en/home
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with private lenders since until 1990’s the Paris Club did rarely provide debt relief, which

caused that countries had to reschedule their debts.

Following the same approach, I estimate the duration of the different defaults by di-

viding the average number of years that a country spends in default with a lender by the

number of default episodes with that same lender. Again, I find substantial heterogeneity

across creditors, with duration of defaults with banks being the longest. As expected,

this is again in line with the findings of Das et al. (2012), since Das et al. (2012) is one of

the sources of Beers et al. (2020b), who show that restructurings with banks take longer

than those with bondholders.

Table 1.10: Average Years in Default, Number of Default Episodes and Duration of
Default Episodes (in Years) with the Different Lenders over the Sample Period

Years
By Creditor in default
Paris Club 8.4
IMF 1.5
IBRD 1.3
IDA 0.8
Banks 8.2
Bonds 2.3

Number
of episodes

2.5
0.4
0.3
0.2
1.1
0.7

Duration
of episodes

4.6
4.5
4.5
5.1
8.7
3.6

Default Simultaneity

In order to complete the analysis in Section 1.3.2 and have information on the share of

defaulted debtors for the entire period 1970-2019, I need to disregard multilateral lenders

for whom default data in Beers et al. (2020b) is only available from 1985. Using as mea-

sure the number of defaulted lenders every year in which a country is in default with any

of its main creditors excluding multilateral institutions, I find that 57.5 percent of the

defaults occur with just one creditor, 33 percent with two lenders, 9 percent with three,

and only 0.1 percent with four creditors.

Nevertheless, not every country has positive debt stocks with all creditors every year,

and thus, they do not have the possibility of defaulting to all of their creditors simultane-
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ously. Then, adjusting this measure to only those years in which countries had positive

debt stocks with their five main creditors (therefore the sample covers from 1985 to 2019),

even though this measure reduces the number of observations available in more than half,

the results remain relatively similar: countries are in default with just one lender 48 per-

cent of the years in default; with two creditors 30 percent of the years in default; with

three lenders 12 percent of the years in default; with four creditors 8 percent of the years

in default; and with five lenders 3 percent of the years in default.

1.7.4 Panel data analysis: Tables

Below I present the tables that complement the analysis in Sections 1.4 and 1.5. In Table

1.11 and 1.12, I present the robustness analysis for private and official commitments,

respectively. This analysis is extended further for official commitments by changing the

dependent variable in Table 1.13.

Regarding official loans’ financial terms, in Tables 1.14 and 1.15 I present the indi-

vidual regressions for interest rates and maturities, respectively, which complement the

regression on the indicator for the weighted interest rate in Section 1.5.
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Table 1.11: Private Commitments as % of GDP: Fixed Effects Regression

VARIABLES PFE4 PFE5 PFE6 PFE7 PFE8

Growth of GDP pc 0.016 0.014 -0.008 -0.010 0.018
(0.018) (0.019) (0.017) (0.017) (0.018)

Real GDP pc 1.403** 1.451** 1.452** 1.614** 1.091**
(0.594) (0.599) (0.582) (0.607) (0.493)

Trade openness -0.003 -0.003 -0.003 -0.002 0.001
(0.007) (0.008) (0.007) (0.007) (0.006)

FDI as % GDP -0.010 -0.006 0.002 0.005 -0.005
(0.031) (0.031) (0.032) (0.032) (0.040)

Inflation (CPI) -0.0002*** -0.0002*** -0.0002*** -0.0002*** -0.002***
(0.000) (0.000) (0.000) (0.000) (0.001)

Conflict dummy (PITF) 0.057 0.088 0.016 -0.021 0.086
(0.325) (0.327) (0.325) (0.332) (0.322)

Total debt service as % exp. and inc. 0.019* 0.021** 0.033*** 0.031** 0.017
(0.010) (0.010) (0.012) (0.012) (0.010)

Reserves in months of imp. -0.206*** -0.208*** -0.184*** -0.176*** -0.208***
(0.042) (0.042) (0.050) (0.045) (0.037)

Debt stock with off. creditors as % GDP -0.013** -0.014** -0.018*** -0.018*** -0.021**
(0.006) (0.006) (0.006) (0.007) (0.008)

Debt stock with priv. creditors as % GDP 0.033** 0.032** 0.019* 0.019* 0.049***
(0.013) (0.013) (0.010) (0.011) (0.018)

Use of IMF credit as % GDP -0.022 -0.025 -0.033 -0.033 -0.019
(0.026) (0.027) (0.024) (0.025) (0.032)

Default with Paris Club (Lagged) -0.416*** -0.333** -0.544***
(0.131) (0.156) (0.182)

Default with IMF (Lagged) -0.106 -0.682* 0.236
(0.419) (0.386) (0.638)

Default with Banks (Lagged) -0.831*** -0.523*** -0.715***
(0.186) (0.168) (0.243)

Default with Bonds (Lagged) -0.113 -0.280 0.283
(0.273) (0.346) (0.327)

Default with IBRD (Lagged) 0.994
(0.814)

Default with IDA (Lagged) 2.289*
(1.251)

Natural resource rents as % of GDP -0.046 -0.043
(0.043) (0.035)

Default with Paris Club (Contemp.) -0.490*** -0.510***
(0.171) (0.190)

Default with IMF (Contemp.) -0.316 -0.560
(0.304) (0.525)

Default with Banks (Contemp.) -0.688*** -0.377
(0.231) (0.238)

Default with Bonds (Contemp.) 0.007 -0.040
(0.305) (0.352)

Default with IBRD (Contemp.) 1.317
(1.042)

Default with IDA (Contemp.) 2.757*
(1.621)

Defaulted debt to Paris Club as % of GDP 0.018
(0.024)

Defaulted debt to IMF as % of GDP -0.016
(0.032)

Defaulted debt to Banks as % of GDP -0.019
(0.014)

Defaulted debt to Bonds as % of GDP -0.063**
(0.026)

Constant -7.422* -7.774* -8.280** -9.712** -5.360
(3.857) (3.899) (3.915) (4.239) (3.270)

Observations 1,726 1,726 1,479 1,509 1,524
R-squared 0.210 0.208 0.183 0.187 0.250
Number of countries 55 55 54 54 55

Clustered standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 1.12: Official Commitments as % of GDP: Fixed Effects Regression

VARIABLES OFE4 OFE5 OFE6 OFE7 OFE8

Growth of GDP pc 0.008 0.010 -0.015 -0.015 -0.001
(0.019) (0.019) (0.021) (0.020) (0.021)

Real GDP pc -1.095* -1.103* -0.913 -1.079 -1.131*
(0.606) (0.616) (0.695) (0.657) (0.652)

Trade openness 0.006 0.007 0.005 0.003 0.005
(0.006) (0.007) (0.007) (0.007) (0.007)

FDI as % GDP -0.081* -0.084* -0.046 -0.049 -0.104**
(0.048) (0.049) (0.045) (0.044) (0.050)

Inflation (CPI) -0.000 -0.000 -0.000 -0.000 -0.003***
(0.000) (0.000) (0.000) (0.000) (0.001)

Conflict dummy (PITF) -0.259 -0.217 -0.158 -0.044 -0.180
(0.234) (0.219) (0.268) (0.224) (0.248)

Total debt service as % exp. and inc. 0.005 0.004 0.010 0.006 0.002
(0.010) (0.011) (0.010) (0.010) (0.009)

Reserves in months of imp. -0.037 -0.042 -0.049 -0.043 -0.039
(0.036) (0.037) (0.040) (0.039) (0.044)

Debt stock with off. creditors as % GDP -0.004 -0.004 -0.004 -0.002 -0.012
(0.006) (0.006) (0.008) (0.007) (0.009)

Debt stock with priv. creditors as % GDP 0.016 0.014 0.019 0.018 0.026
(0.016) (0.016) (0.019) (0.018) (0.020)

Use of IMF credit as % GDP 0.079* 0.087* 0.033 0.033 0.081*
(0.041) (0.046) (0.032) (0.033) (0.048)

Default with Paris Club (Lagged) 0.185 0.162 0.276
(0.206) (0.207) (0.322)

Default with IMF (Lagged) 1.277 0.111 1.981
(1.723) (0.792) (1.479)

Default with Banks (Lagged) -0.337 -0.403 -0.478
(0.288) (0.295) (0.378)

Default with Bonds (Lagged) 0.537 0.318 0.967*
(0.403) (0.418) (0.522)

Default with IBRD (Lagged) -0.993
(0.788)

Default with IDA (Lagged) 0.980
(0.713)

Natural resource rents as % of GDP -0.030 -0.029
(0.022) (0.022)

Default with Paris Club (Contemp.) 0.241 0.110
(0.230) (0.211)

Default with IMF (Contemp.) -0.285 0.121
(0.624) (0.485)

Default with Banks (Contemp.) -0.164 -0.275
(0.369) (0.317)

Default with Bonds (Contemp.) 0.403 0.239
(0.307) (0.247)

Default with IBRD (Contemp.) -2.282***
(0.768)

Default with IDA (Contemp.) 0.331
(1.484)

Defaulted debt to Paris Club as % of GDP 0.013
(0.026)

Defaulted debt to IMF as % of GDP 0.035
(0.071)

Defaulted debt to Banks as % of GDP -0.003
(0.016)

Defaulted debt to Bonds as % of GDP -0.026
(0.037)

Constant 10.410** 10.502** 10.828* 12.555** 11.185**
(4.310) (4.363) (5.474) (5.152) (4.603)

Observations 1,726 1,726 1,479 1,509 1,524
R-squared 0.193 0.190 0.157 0.162 0.221
Number of countries 55 55 54 54 55

Clustered standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 1.13: Bilateral and Multilateral Commitments as % of GDP: Fixed Effects Regres-
sion

VARIABLES BFE1 MFE1 BFE2 MFE2 BFE3 MFE3

Growth of GDP pc -0.011 -0.006 -0.011 -0.005 -0.015 -0.018
(0.013) (0.016) (0.012) (0.015) (0.016) (0.015)

Real GDP pc -0.148 -0.588 -0.248 -0.656 -0.044 -0.684
(0.557) (0.484) (0.592) (0.449) (0.563) (0.450)

Trade openness 0.004 -0.001 0.004 -0.002 0.003 -0.001
(0.006) (0.004) (0.006) (0.003) (0.006) (0.004)

FDI as % GDP -0.027 -0.025 -0.030 -0.024 -0.027 -0.038
(0.025) (0.030) (0.025) (0.029) (0.029) (0.030)

Inflation (CPI) -0.000 -0.000 -0.000 -0.000 -0.001 -0.001**
(0.000) (0.000) (0.000) (0.000) (0.001) (0.000)

Conflict dummy (PITF) 0.259 -0.384** 0.253 -0.267* 0.302 -0.352**
(0.175) (0.189) (0.174) (0.159) (0.203) (0.173)

Total debt service as % exp. and inc. -0.003 0.013* -0.002 0.008 -0.004 0.010
(0.006) (0.007) (0.006) (0.007) (0.006) (0.008)

Reserves in months of imp. -0.052* -0.007 -0.046 -0.006 -0.049 -0.009
(0.028) (0.018) (0.028) (0.017) (0.030) (0.019)

Debt stock with off. creditors as % GDP -0.008* 0.003 -0.007* 0.005 -0.011* -0.004
(0.004) (0.005) (0.004) (0.005) (0.007) (0.006)

Debt stock with priv. creditors as % GDP 0.017 0.002 0.013 0.005 0.021 0.007
(0.015) (0.008) (0.015) (0.008) (0.020) (0.010)

Use of IMF credit as % GDP -0.002 0.040 0.005 0.033 0.004 0.036
(0.026) (0.033) (0.030) (0.034) (0.026) (0.039)

Default with Paris Club (Lagged) -0.007 0.170 0.240 0.165
(0.143) (0.159) (0.274) (0.205)

Default with IMF (Lagged) 1.054 -1.034*** 0.077 -0.064
(0.649) (0.345) (0.356) (0.776)

Default with IBRD (Lagged) -1.908*** 0.834 0.762 0.917
(0.629) (0.591) (0.696) (1.308)

Default with IDA (Lagged) 0.823 0.169 0.427 -0.527
(0.676) (0.618) (0.592) (0.525)

Default with Banks (Lagged) -0.209 -0.208 -0.260 -0.504**
(0.226) (0.180) (0.278) (0.206)

Default with Bonds (Lagged) 0.309 0.022 0.655 0.181
(0.274) (0.229) (0.422) (0.335)

Default with Paris Club (Contemp.) -0.021 0.136
(0.147) (0.142)

Default with IMF (Contemp.) 0.495 -0.478
(0.359) (0.291)

Default with IBRD (Contemp.) -1.647*** -0.697*
(0.602) (0.351)

Default with IDA (Contemp.) 0.956 -0.556
(0.900) (0.657)

Default with Banks (Contemp.) -0.051 -0.237
(0.247) (0.194)

Default with Bonds (Contemp.) 0.216 0.048
(0.203) (0.178)

Defaulted debt to Paris Club as % of GDP 0.008 0.003
(0.020) (0.019)

Defaulted debt to IMF as % of GDP 0.178*** -0.010
(0.021) (0.035)

Defaulted debt to IBRD as % of GDP -0.511 0.599
(0.428) (0.507)

Defaulted debt to IDA as % of GDP 1.115*** -0.117
(0.257) (0.228)

Defaulted debt to Banks as % of GDP -0.007 0.012
(0.014) (0.013)

Defaulted debt to Bonds as % of GDP -0.005 -0.045
(0.031) (0.032)

Constant 2.846 6.544* 3.952 7.182** 2.119 7.635**
(4.312) (3.744) (4.602) (3.486) (4.360) (3.512)

Observations 1,479 1,479 1,509 1,509 1,287 1,287
R-squared 0.117 0.138 0.114 0.136 0.128 0.167
Number of countries 54 54 54 54 54 54

Clustered standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 1.14: Average Official Interest Rates: Fixed Effects Regression

VARIABLES IFE1 IFE2 IFE3

Growth of GDP pc -0.030*** -0.029** -0.038***
(0.011) (0.011) (0.013)

Real GDP pc 0.800 0.894 0.923
(0.641) (0.622) (0.625)

Trade openness 0.001 0.001 0.003
(0.005) (0.005) (0.005)

FDI as % GDP 0.019 0.023 0.029
(0.027) (0.026) (0.022)

Inflation (CPI) -0.000 -0.000 -0.001
(0.000) (0.000) (0.001)

Conflict dummy (PITF) -0.596** -0.575* -0.651**
(0.278) (0.288) (0.291)

Total debt service as % exp. and inc. 0.000 0.001 -0.000
(0.007) (0.007) (0.007)

Reserves in months of imp. -0.092*** -0.096*** -0.083***
(0.017) (0.017) (0.019)

Debt stock with off. creditors as % GDP -0.023*** -0.024*** -0.025***
(0.004) (0.004) (0.007)

Debt stock with priv. creditors as % GDP 0.012 0.013 0.019
(0.009) (0.010) (0.011)

Use of IMF credit as % GDP -0.018 -0.018 -0.020
(0.022) (0.021) (0.025)

Default with Paris Club (Lagged) 0.089 0.249
(0.139) (0.186)

Default with IMF (Lagged) 0.902** 0.076
(0.352) (0.622)

Default with IBRD (Lagged) -0.606 -1.697
(0.544) (1.179)

Default with IDA (Lagged) 0.580 3.207***
(1.035) (0.628)

Default with Banks (Lagged) 0.126 0.405
(0.205) (0.255)

Default with Bonds (Lagged) -0.015 0.233
(0.242) (0.299)

Default with Paris Club (Contemp.) 0.073
(0.140)

Default with IMF (Contemp.) 1.294***
(0.258)

Default with IBRD (Contemp.) -1.186**
(0.451)

Default with IDA (Contemp.) 1.524**
(0.747)

Default with Banks (Contemp.) 0.125
(0.201)

Default with Bonds (Contemp.) 0.084
(0.205)

Defaulted debt to Paris Club as % of GDP -0.022
(0.015)

Defaulted debt to IMF as % of GDP 0.065**
(0.030)

Defaulted debt to IBRD as % of GDP 1.625***
(0.530)

Defaulted debt to IDA as % of GDP -1.112***
(0.388)

Defaulted debt to Banks as % of GDP -0.003
(0.011)

Defaulted debt to Bonds as % of GDP -0.026
(0.018)

Constant 0.393 -0.098 -0.943
(4.909) (4.792) (4.862)

Observations 1,426 1,456 1,244
R-squared 0.505 0.532 0.531
Number of countries 54 54 54

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 1.15: Average Official Maturity: Fixed Effects Regression

VARIABLES MFE1 MFE2 MFE3

Growth of GDP pc 0.121** 0.128*** 0.136**
(0.048) (0.046) (0.056)

Real GDP pc -3.503* -3.716** -3.878**
(1.967) (1.731) (1.862)

Trade openness -0.012 -0.011 -0.016
(0.017) (0.017) (0.018)

FDI as % GDP -0.052 -0.076 -0.080
(0.082) (0.078) (0.083)

Inflation (CPI) 0.000 0.000 0.004**
(0.000) (0.000) (0.002)

Conflict dummy (PITF) 2.245*** 2.329*** 2.405***
(0.660) (0.582) (0.646)

Total debt service as % exp. and inc. -0.009 -0.011 0.002
(0.026) (0.026) (0.029)

Reserves in months of imp. 0.467*** 0.468*** 0.462***
(0.069) (0.072) (0.073)

Debt stock with off. creditors as % GDP 0.054*** 0.058*** 0.059**
(0.019) (0.019) (0.025)

Debt stock with priv. creditors as % GDP -0.033 -0.027 -0.052
(0.031) (0.029) (0.035)

Use of IMF credit as % GDP 0.214** 0.189* 0.247**
(0.095) (0.096) (0.119)

Default with Paris Club (Lagged) 1.387** 1.118*
(0.540) (0.648)

Default with IMF (Lagged) -3.290** 3.537
(1.625) (2.193)

Default with IBRD (Lagged) 5.736 8.005
(4.008) (6.820)

Default with IDA (Lagged) -11.949** -20.408***
(4.831) (3.055)

Default with Banks (Lagged) -0.029 -0.224
(0.661) (0.875)

Default with Bonds (Lagged) -0.167 -0.362
(0.853) (1.235)

Default with Paris Club (Contemp.) 1.024**
(0.419)

Default with IMF (Contemp.) -2.461*
(1.258)

Default with IBRD (Contemp.) 2.655
(2.791)

Default with IDA (Contemp.) -14.310**
(5.520)

Default with Banks (Contemp.) -0.288
(0.569)

Default with Bonds (Contemp.) -0.356
(0.666)

Defaulted debt to Paris Club as % of GDP 0.038
(0.051)

Defaulted debt to IMF as % of GDP -0.485***
(0.112)

Defaulted debt to IBRD as % of GDP -4.876*
(2.469)

Defaulted debt to IDA as % of GDP 2.187
(3.391)

Defaulted debt to Banks as % of GDP -0.006
(0.030)

Defaulted debt to Bonds as % of GDP -0.070
(0.087)

Constant 46.039*** 48.851*** 48.980***
(14.995) (13.089) (14.301)

Observations 1,431 1,461 1,247
R-squared 0.195 0.199 0.213
Number of countries 54 54 54

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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1.7.5 Significance of Independent Variables

In order to assess the joint significance of all individually significant independent vari-

ables, excluding the default dummies and the regressors of the amount of defaulted debt,

I perform a Wald test. To estimate the effect of the independent variables under the

different significant defaults, I need to compute the difference of these variables between

periods of default with each of the lenders and periods when they are not in default with

each of them. In this analysis I only take into account those independent variables that

were found significant in the third specification of private, official and total commitments,

that is, in columns PFE3, OFE3 and TFE3 in Tables 1.3, 1.4 and 1.5, respectively. Thus,

the effect of the differences in the significant independent variables is computed as the

sum of the products of the betas and the differences in values between periods of default

to each of the lenders and periods of no default to each of them.

In case this expression is significantly different from zero, it would imply that a coun-

try in default would have some characteristics that make the country different in terms

of commitments from another that is not in default, beyond the impact of the default

decision. Thus, those characteristics, and not only the occurrence of default, would drive

the change in commitments.

Table 1.16: Significance Level F Test

Creditor Private Commitments Total Commitments

Paris Club 0.1004 -
IMF 0.0178 0.0145
IDA - 0.1541
Banks 0.9961 0.7132
Bonds 0.0000 0.0000

The results show that countries tend to be different in terms of private and total

commitments when they default to multilateral creditors and to bondholders (except for

the default to IDA in the case of total commitments). However, when defaults to banks

and the Paris Club are analyzed, the level of significance of the tests does not allow to

reject the null that the independent variables are significantly different under default and

under no default. This result may be related to the fact that these lenders are the two

creditors that more often suffer a sovereign default.
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The test for the official commitments regression is not included in the table since

it always returns the same coefficient, 0.0236, given that there is only one significant

independent variable, CPI, apart from the default dummies and the amounts of debt

defaulted. Therefore, the difference in inflation under default and under no default is

always significantly different from zero in terms of official commitments.
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Chapter 2

The Forgotten Lender: The Role of

Multilateral Lenders in Sovereign

Debt and Default

2.1 Introduction

The presence of heterogeneous lenders in sovereign borrowing and default, and particu-

larly the role of multilateral institutions, has been generally overlooked by the sovereign

default literature. Nevertheless, official lenders,1 which comprise bilateral and multilat-

eral creditors, are the main source of funding for developing economies. These lenders

offer loans at lower interest rates and higher maturities than private lenders, which are

mainly banks and bondholders. The sovereign default literature on non-private creditors

has mainly focused on the International Monetary Fund (IMF), despite IMF loans are

actually a small share of total lending.2

Multilateral lenders are a significant source of funding that feature very distinct char-

acteristics: they generally impose no conditionality; they do not exclude countries from

borrowing after they default to private lenders; they are the only senior creditors, together

1Official financing, according to International Debt Statistics database (IDS) by the World Bank
are “loans from international organizations (multilateral loans) and loans from governments (bilateral
loans)”

2Considering as total lending the sum of total public and publicly guaranteed debt and use of IMF
credit as defined in IDS

58



with the IMF;3 and they offer lower interest rates. But, to the best of my knowledge,

a lender with these characteristics has not been portrayed in DSGE sovereign default

models. Then, by introducing a multilateral lender with these characteristics in a DSGE

model of sovereign default, I am able to generate high levels of public debt, 50 percent in

the benchmark model -similar to what is found in the data-, with very reasonable levels

of default, and with a value for β of 0.915, that even though is low for the microeconomic

evidence, is relatively high in this strand of the literature. Another key contribution of

this paper is to disentangle the role of multilateral lending vis-à-vis private lending. Mul-

tilateral funding is able to act as an insurance mechanism for countries, which meets the

role of consumption-smoothing opposite to the front-loading character of private funds,

and becoming a complement to private financing.

In what follows I will discuss the empirical facts that motivate the inclusion of a lender

with such characteristics in a version of Arellano (2008) sovereign default model.

Fact 1: Multilateral lending is one of the main sources of funding in devel-

oping countries. Multilateral loans,4 which exclude IMF loans, represent a significant

share of total lending while IMF lending, a typical focus in the literature, accounts for

a much more modest share.5 Multilateral loans account for almost a third of total lend-

ing as shown in Table 2.1 and are approximately as high as bilateral lending, which is

the remaining share of official debt. In this regard, Horn et al. (2021) underscore6 that

“During the 1970s, multilateral lending first overtook bilateral lending and has remained

dominant since then” (Horn et al., 2021, p. 11).

Multilateral loans are also important in terms of GDP. Indeed multilateral funding

3Also, multilateral loans tend to enjoy longer maturities, but I abstract from that dimension in this
paper.

4According to IDS, multilateral lending is “loans and credits from the World Bank, regional devel-
opment banks, and other multilateral and intergovernmental agencies. Excluded are loans from funds
administered by an international organization on behalf of a single donor government; these are classified
as loans from governments.”

5In this section I take data from Bru (2021), which comes mainly from Beers et al. (2020b) and World
Bank’s International Debt Statistics (IDS) and World Development Indicators. In Bru (2021), using the
aforementioned databases I create an unbalanced panel of 60 countries with data on debt and default
from 1970 to 2019, although in this article I restrict the sample to 2015 in order to maintain consistency
with other data in Section 2.4. For more details, please see Bru (2021)

6Horn et al. (2021) include IMF loans as part of multilateral lending and data are scaled by the US
GDP rather than by each country’s GDP.
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Table 2.1: Debt by Creditor (%)

Lender As Share of Total Debt As Share of GDP
and Use of IMF Credit

Private Debt 27.8 11.2
Official Debt 66.3 31.9
of which Multilateral Debt 32.4 14.3
IMF Debt 5.9 2.6

represents on average 14 percent of GDP in developing countries, a higher share of GDP

than bank loans and bonds altogether, which account for roughly 11 percent of GDP, and

well above the IMF share.

Fact 2: Conditionality is not present in most multilateral loans. Conditional-

ity is an important element of IMF loans, but it is not necessarily a widespread feature of

multilateral loans. Conditionality, is defined in Babb and Carruthers (2008) as “making

the disbursement of resources to national governments contingent on the performance of

certain policies” (Babb and Carruthers, 2008, p. 13) and in Koeberle and Malesa (2005)

as “the specific set of conditions attached to the disbursement of policy-based lending

or budget support” (Koeberle and Malesa, 2005, p. 6). Before 1980 multilateral insti-

tutions had almost no loans with conditionality. As explained in Babb and Carruthers

(2008) before 1980 the World Bank and other multilateral institutions offered almost only

the so-called investment lending, which is not associated to conditionality. After 1980

conditionality was part of some loans but in a small share of total multilateral lending.

Indeed, taking the World Bank as an example, Koeberle and Malesa (2005) show that

only around 10-20 percent of operations and 30 percent of volumes from 1980 to 2003

were adjustment operations, which may involve conditionality, while the highest share of

World Bank loans was still that of investment lending.

Fact 3: Multilateral creditors keep lending to countries that are in default

with private creditors. The lack of financial exclusion from multilateral loans after

defaulting to private creditors is key, since it casts doubt on one of the main assumptions

of sovereign default models: financial exclusion (also called financial autarky). As a mat-

ter of fact, quantitative sovereign default models assume that countries repay their debts

in order to avoid the penalties that a default involves, namely output losses and financial
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exclusion. Financial exclusion is usually defined as the inability of obtaining financing

in international markets. However, multilateral banks keep offering funds to countries

after they default to private lenders. In this regard, the empirical analysis of Levy Yeyati

(2009) shows that private lending is negatively correlated with default, while official lend-

ing is not significantly affected by it. Also Avellán et al. (2021) find empirical evidence

supporting this lack of financial exclusion, since they show how during fiscal crises, which

include sovereign default, multilateral development banks do not decrease their funding

to countries, opposite to private creditors. In Bru (2021) I also find that official lenders

do not impose financial exclusion to countries in default to private lenders.7 Furthermore,

in Section 2.6.4 I estimate financial exclusion from multilateral lending when a default to

private creditors takes place finding similar results.

Fact 4: Multilateral creditors are senior as they enjoy the so-called pre-

ferred creditor status. As shown empirically by Schlegl et al. (2019) multilateral in-

stitutions and the IMF are the only senior creditors, given their preferred creditor status.

According to Schlegl et al. (2019) the basis for their seniority is that it is acknowledged

by the main creditor governments and important institutions in financial markets, like

Moody’s. In the same vein, Perraudin et al. (2016) highlight that the preferred creditor

status is not a contractual feature, but “a market practice attributable to the incentives

faced by distressed sovereign borrowers” (Perraudin et al., 2016, p. 9). According to Per-

raudin et al. (2016), the preferred creditor status is the result of countries trying to avoid

defaulting to multilateral institutions since these keep funding countries when private

lenders do not. Moreover, their preferred creditor status contributes to the high credit

standing that multilateral institutions enjoy, as shown by Perraudin et al. (2016).

Fact 5: Multilateral lenders tend to offer lower interest rates. Official lenders,

not only multilateral, tend to offer better financial terms as shown in Bru (2021). The

aforementioned high credit standing is a key part of the multilateral institutions’ business

in this regard, because it is a factor that allows them to raise funds at low interest rates,

which permits them in turn to offer relatively cheap funding to countries. Also, according

to Dellas and Niepelt (2016) the low interest rate that official lenders offer is the result of

7Nevertheless, Flogstad and Nordtveit (2014) find the opposite.
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the stronger penalties that these creditors can impose to defaulting countries, since these

penalties reduce the probability of default.8

Fact 6: Default to multilateral lenders is an infrequent event. As a result

of these very different and specific characteristics, default to multilateral lenders, repre-

sented by the International Bank for Reconstruction and Development (IBRD) and the

International Development Association (IDA)9 in panel (a) of Figure 2.1 is a rare event.

Default to multilateral institutions tends to occur in periods of high debt as share of

GDP, as shown in Bru (2021) and in panel (b) of Figure 2.1. Therefore, countries default

to multilateral lenders when either GDP is very low, or total debt is very high.

Figure 2.1: Probability of default and debt in default by lender

(a) Probability of default to each creditor

By Creditor Probability of default
Paris Club 6.0
IMF 1.1
IBRD 1.4
IDA 0.8
Banks 2.9
Bonds 3.5

Note: The probability of default is computed by
dividing the estimated number of default episodes
with a specific lender by the number of years with
positive debt stock with that lender. For more
information on this estimation, please see Bru
(2021).

(b) Total debt as % of GDP in the first year in
default to each of the lenders
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Fact 7: Multilateral funding is part of the regular funding of countries

rather than an occasional bailout. Multilateral institutions tend to act as long-term

lenders that fund either specific projects or provide budget support, while the IMF tends

to act as a bailout agency. In this regard, as highlighted in Horn et al. (2021) “In 1944,

the IMF was founded with the aim of providing short-term official funds to countries

8An example of one of these penalties is presented by Lang et al. (2021) who underscore how countries
that were in arrears to the World Bank or to the IMF were excluded from the Debt Service Suspension
Initiative, which, in the context of the Covid-19 pandemic, provides temporary debt relief in the means
of a temporary suspension of debt service to official bilateral creditors.

9IBRD and IDA are the two branches of the World Bank that offer loans to governments in devel-
oping countries. These agencies are not the only multilateral lenders, but these are the only for which
disaggregated data on defaulted debt is available in Beers et al. (2020b), therefore I use them in this
paper as in Bru (2021) as a proxy for all multilateral lenders in default.
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with temporary balance-of-payments problems, alongside with the World Bank that was

intended to provide long-term development and reconstruction funds” (Horn et al., 2021,

p. 8). Thus, even though some multilateral agencies may have bailout programs as well,

it is not the core of their lending.10

But despite the relatively small share that IMF debt represents in total lending and

its low default frequency, it has attracted great interest in the sovereign default literature

on non-private creditors. The role of the IMF as a bailout agency together with the

conditionality associated to its loans, has been the focus of many papers. Indeed, most

papers approach non-private lending from the bailout perspective, not considering the

overall effect that official lending has on borrowing and default. However, in develop-

ing countries, official loans are used not only in deep crises, but as part of the regular

funding of countries, and this may have an effect on sovereign default. Then, what are

the consequences of a cheap and senior flow of funds on interest rate spreads, debt levels

and default probabilities? How do private creditors react to the fact that multilateral

creditors will be repaid first in case of default?

In order to analyze this issue, I develop a model with two different lenders from which

countries may borrow simultaneously, private lenders and multilateral institutions. I

model multilateral lending as loans with typically lower interest rates (as long as private

debt is not very low), no conditionality and seniority. Also, multilateral creditors do not

penalize countries after they default to private lenders and continue offering funding to

them in the event of a default to private creditors. The fact that countries can obtain

financing after defaulting to private lenders reduces the cost of default, as highlighted

by Hatchondo et al. (2017). However, if countries default to the multilateral institution,

they face full financial autarky.

10Also Horn et al. (2021) distinguish among several types of official financing according to their ob-
jective, such as “economic development” and “financial rescue” loans which they define as “The category
economic development includes loans and grants extended for the financing of projects in developing
countries ranging from infrastructure investments to state-building activities. [...] financial rescue loans
covers loans, grants and guarantees during currency, debt and banking crises, including balance-of-
payment crises, as well as general budget support” (Horn et al., 2021, p. 14). The first category, closer
to the activity of multilateral developments institutions, tends to be substantially higher from the fifties
than the latter,11 closer to the IMF activity, as shown in the data presented by Horn et al. (2021).
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Additionally, in order to make seniority relevant in the model, I introduce recovery

rates for both types of debt. When defaults to both lenders occur, countries must re-

pay multilateral lenders in full before re-accessing, first multilateral, and second private

financial markets. Indeed, the assumption of full repayment to multilateral lenders is

supported by empirical evidence since as Perraudin et al. (2016) highlight, in the sev-

eral defaults analyzed in Cruces and Trebesch (2013), those to multilateral development

banks were never accompanied by a decrease in debt’s face value and also the few defaults

to the Inter-American Development Bank never involved debt write-downs. Likewise,

Schlegl et al. (2019) underscore that the IMF and the World Bank have only granted

debt write-downs exceptionally under the Multilateral Debt Relief Initiative from 2005.

Furthermore, I also include positive recovery rates for private lenders to replicate what is

found in empirical data and in order to maintain consistency between the characteristics

of multilateral and private lenders.

Thanks to this new framework, I am able to show that the inclusion of multilateral

lenders produces higher levels of public debt and realistic default probabilities, with a

value for β that is relatively high in sovereign default models. Furthermore, this pa-

per contributes to the existing literature on the role of multilateral debt in emerging

economies. It is well established in the literature that private debt tends to be procycli-

cal. However, to the best of my knowledge, the cyclicality of multilateral banks lending

(not of IMF lending, which has been widely covered) and how it relates with the cycli-

cality of private debt has only been approached in the empirical literature, but not in

a sovereign default model. But with this setting, I am able to show that multilateral

lending tends to be acyclical or countercyclical, acting as an insurance mechanism for

countries that allows them to maintain higher levels of total debt.

This paper is organized as follows: Section 2.2 provides a general overview of the

literature; Section 2.3 presents the model; Section 2.4 shows the main results of the

model as well as the calibration and the empirical evidence supporting the findings; and

Section 2.5 concludes.
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2.2 A Review of the Literature

The canonical sovereign default models of Arellano (2008) and Aguiar and Gopinath

(2006)12 do not tackle the different types of creditors that a country may have, namely

official and private creditors. Nevertheless, there is a growing literature on the effect of

official lending on sovereign default. However, the literature on non-private lenders to

sovereigns has mainly focused on bailout loans from international institutions. One of the

most influential papers in this strand of the literature, Boz (2011), models an economy

that may borrow from private lenders and from an International Financial Institution

(IFI) which represents the IMF. IFI’s debt is non-defaultable as a way of capturing se-

niority. To account for the conditionality imposed by the IMF, if countries decide to

borrow from the IFI, they switch to a higher discount factor, since this involves lower

debt levels. This conditionality explains why countries do not always borrow from the

IMF, resulting in a countercyclical financing as countries would only resort to the IFI in

bad times.

Similarly, Fink and Scholl (2016) characterize an official lender that offers bailouts

and whose debt is non-defaultable in a model where government spending is financed

through consumption taxes and loans from private lenders and IFIs. Debt from IFIs is

not available in case of default to private lenders and if the government takes the bailout,

it faces conditionality in the form of lower spending or higher taxes. With this setting,

they are able to show how conditionality reduces default probability in the short-run,

although it may increase it in the long-run due to the rise in private debt.

Several authors such as Dellas and Niepelt (2016), Hatchondo et al. (2017), Kirsch

and Rühmkorf (2017) or Roch and Uhlig (2018) have tried to explain the role of official

lenders within the European Union in sovereign default. Hatchondo et al. (2017) also

model non-defaultable official debt, in this case as Eurobonds, and find that it is able to

reduce interest rate spreads in the short-run, but not in the long-run. They find that the

effect of this debt on sovereign debt and default disappears in the medium term unless it

is associated with fiscal rules. Thus, again only non-defaultable official debt is considered.

12Even though Aguiar and Gopinath (2006) incorporate bailouts from an unmodeled agent, these take
the form of transfers rather than loans.
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Only Dellas and Niepelt (2016) and Kirsch and Rühmkorf (2017) consider official de-

faultable debt. Dellas and Niepelt (2016) focus on the recent European debt crisis in a

two-period model with private and official creditors. In this case, debt to official lenders

may be defaulted jointly with private creditors under the pari passu clause. However,

official lenders are able to impose stricter sanctions after default, sanctions that depend

on the size of the official debt. As a result, higher official debt levels decrease the proba-

bility of default despite its effect on the increase in overall debt levels.

Also Kirsch and Rühmkorf (2017) analyze the impact of financial assistance on debt

and default in a model with a sunspot variable that replicates investors’ runs in order to

generate defaults that are caused by these runs and not only by economic fundamentals.

They incorporate seniority of official debt but without recovery, so countries may default

either to private lenders or to both private and official. They also define official lending as

bailouts that involve conditionality. In Kirsch and Rühmkorf (2017), financial assistance

leads to lower spreads and less defaults caused by runs, while it increases debt levels and

the overall default probability.

Similarly, Roch and Uhlig (2018) derive the implications of the inclusion of a bailout

agency in a default model with two types of default, one driven by fundamentals and

another caused by investors’ runs. The bailout agency, whose debt is non-defaultable,

decides in advance the maximum amount of debt that it is going to buy from the coun-

try in case of a crisis and it does not impose conditionality. Similarly to Kirsch and

Rühmkorf (2017), but incorporating game-theoretic elements to the equilibrium, they

show that these agencies prevent investors’ runs, although they do not substantially re-

duce the default probability.

Likewise, Corsetti et al. (2018) build a model with two types of default, one caused by

fundamentals and another by a debt rollover crisis, and two types of official creditors. In

this model countries may resort to both the IMF and the European Stability Mechanism,

each of which feature different characteristics in terms of maturity and interest rate. In

a setup where the country cannot perform selective defaults, official lending may allow
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countries to sustain higher levels of total debt, with longer maturities having a more sig-

nificant effect than lower spreads. Also, Pancrazi et al. (2020) evaluate the welfare effects

of a series of IFI’s bailouts, which involve conditionality. They find that these welfare

effects are not linear in the bailouts’ size since there are tradeoffs between the size of the

bailout program and the conditionality and duration of these programs.

Recently, Alfaro and Kanczuk (2019) study heterogeneity in lenders by introducing a

creditor whose loan amounts are unknown by international lenders, what they call NPC

(non-Paris Club) lenders. The authors want to analyze the impact of the undisclosed

borrowing from China in overall debt sustainability. Taking into account the incom-

plete information feature, they find that having higher NPC debt involves higher default

on international investors. The main reason behind this result is that the cost of default

becomes lower as long as countries are able to continue borrowing from the NPC creditor.

Similarly, Prein and Scholl (2021) construct a model with official defaultable debt

without recovery and political turnover, where the official creditor represents bilateral

lenders that offer bailout loans as in Greece’s debt crisis. They find that official financing

increases overall debt levels and may cause political turnover, which in turn affects the

default probability.

Additionally, this paper may also contribute to the literature on debt recovery after

default. One of the most prominent articles in this strand of the literature is Yue (2010).

However, in this article I tackle recovery as a merely random issue, which is actually a sim-

plification since in most papers recovery rates are the result of a debt negotiation process.

Therefore, to the best of my knowledge, the novelties of this paper, i.e. an official

lender that offers cheaper senior defaultable loans with positive recovery rates, without

conditionality, and that only imposes financial exclusion if the defaulted creditor is the

official creditor herself, have not been portrayed in the literature yet. Therefore, this paper

contributes to better characterize the impact of one of the most important creditors in

emerging countries on debt prices, debt dynamics and sovereign default.
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2.3 The Model

This model follows the canonical models of Arellano (2008) and Aguiar and Gopinath

(2006). As in Arellano (2008), this model features a benevolent sovereign in a small open

economy that maximizes the utility of a representative agent by borrowing in international

financial markets. Debt is contracted without commitment, therefore, the sovereign may

default on its debt.

2.3.1 Income Process

As in Aguiar and Gopinath (2006) I assume an income process that consists of a perma-

nent or trend shock, gt, and a transitory shock, zt. Then, the stochastic income process

is as follows:

yt = eztΓt (2.1)

The transitory shock follows an AR(1) process:

zt = ρzzt−1 + εzt (2.2)

with εzt ∼ N(0, σ2
z) and |ρz| < 1, while the trend shock is:

Γt = gtΓt−1 (2.3)

where gt is the growth rate of the trend shock and its logarithm also follows an AR(1)

process:

log(gt) = (1− ρg)(log(µg)− c) + ρglog(gt−1) + εgt

c =
σ2
g

2(1− ρ2g)

(2.4)

with εgt ∼ N(0, σ2
g) and, |ρg| < 1.

The model is solved numerically in detrended form as shown in Section 2.6.2 although

in this Section it is presented before any detrending.
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2.3.2 Sovereign’s Problem

The model considers two types of lenders with different characteristics and from whom

the sovereign may borrow simultaneously. I assume, following the literature, that there

is a continuum of risk neutral lenders who buy bonds in private international financial

markets. I will denote these bonds as bt. The other lending instrument that countries

can tap is debt contracted with multilateral institutions, mt. Both private bonds and

multilateral loans have a maturity of one-period: bt and mt are the private bonds and

multilateral loans, respectively, issued or contracted in t-1 that mature in t, and bt+1 and

mt+1 is the debt issued or contracted in t that matures in t+1. Also, bt < 0 and mt < 0,

representing that the sovereign is borrowing from either private or multilateral creditors.

Multilateral lending is capped to a maximum that evolves with the growth of the

economy: mt+1 ≥ mt = mΓt. The limit in the maximum amount of multilateral debt

is in line with empirical evidence on the behavior of international financial institutions.

These creditors and the countries usually sign a general portfolio agreement where the

country and the multilateral institution settle on the maximum loan volume and the

projects to be financed over a period of a few years. Also, multilateral institutions should

avoid a high exposure to a single country to maintain a healthy financial situation in order

to keep their high credit standing, which is key in their business. Furthermore, several

papers addressing official financing also limit its maximum amount, for example Fink and

Scholl (2016), Hatchondo et al. (2017), or Kirsch and Rühmkorf (2017). In this regard,

Kirsch and Rühmkorf (2017) explain the need of limiting official debt because otherwise

“a country in good credit-standing could always borrow arbitrarily large amounts before

declaring default” (Kirsch and Rühmkorf, 2017, p. 783).

Multilateral debt features a lower interest rate compared to private financing. Follow-

ing the literature on official creditors, I define its price, which I denote as qmt (mt+1,Γt),

as an extension of the price in Boz (2011) adjusted to a model with trend shocks:

qm(mt+1,Γt) =
1

1 + r − ϕmt+1

Γt

(2.5)

where ϕ > 0 is the premium on the multilateral debt amount. As a result, the higher the
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amount of multilateral debt, the lower the multilateral debt price becomes. Given that

these institutions are very few, they do not face a perfect competition environment and

may be able to extract some profits over the risk free rate from their lending activity. De-

spite Boz (2011) modeled an institution like the IMF, this pricing function is adequate to

model a multilateral institution since, as highlighted by Avellán et al. (2021) multilateral

development banks do not maximize profits since their goal is to support development,

and as a result, they only charge a small mark-up to borrowing countries.

In Boz (2011) the price of official debt only depends on the amount borrowed from

these institutions, and the same happens in this model once output is detrended as shown

in Section 2.6.2. Therefore, in this model, in a sense, the price of multilateral debt does

not depend on the absolute value of multilateral debt but on its relative value compared

to the country’s income, somehow a back-of-the-envelope estimation of the multilateral

debt as share of GDP.

Although countries may default on both types of debt, multilateral debt features se-

niority, that is, defaulting to multilateral lenders means defaulting to private lenders.

Additionally, in order to borrow from private lenders after a default to multilateral cred-

itors, countries must repay first the total amount of defaulted debt to the multilateral

lender.

Time is infinite and discrete, and the timing of the model is as follows. Every period,

first, the sovereign learns the realized income. Second, the sovereign decides whether to

repay both debts, default on private debt -default-, or default on private and multilateral

debt -double default-. If the sovereign doesn’t default, it chooses next period’s private

and multilateral debt, bt+1 and mt+1. If the country defaults on its private debt, it still

can borrow from multilateral lenders and has to choose mt+1, but it cannot borrow from

private lenders for a random number of periods, set by the parameter θ. However, if the

country defaults on all its outstanding debt, it goes to financial autarky -isolation- and

cannot borrow from any lender. Similarly, the sovereign will be able to borrow again from

multilateral lenders in the next period with probability ξ, where ξ > θ and both are iid.

In order to leave financial autarky, the country must repay its debt to multilateral insti-

70



tutions in full. Once the sovereign has repayed multilateral lenders and has reaccessed

multilateral financial markets, it still cannot borrow from private lenders for a random

number of periods, depending again on θ. Re-access to private financial markets, both

after a default and a double default, requires repaying the outstanding private defaulted

debt, although with a haircut.

Additionally, under both types of default, the government faces output losses. These

output losses follow Arellano (2008) and depend on the parameter δ. Thus, the default

cost function is different from Aguiar and Gopinath (2006) who assume a proportional

default cost. Given that the income process in the model contains a trend shock, the

economy grows at a rate gt, and so should the threshold at which countries suffer output

losses. Therefore, I construct a moving default threshold for period t that grows at the

same rate as the economy in the following way:13

h(yt) =

⎧⎪⎨⎪⎩yt if yt < δµeztµgΓt−1

δµeztµgΓt−1 otherwise

Once the model is detrended, the output losses scheme resembles the usual output

cost in Arellano (2008), as shown in 2.6.2. With this type of output losses, the country

that defaults with relatively lower levels of income does not suffer output losses at all;

however, these losses are higher for countries with higher levels of income.

The utility function of the representative agent is a CRRA function as in Aguiar and

Gopinath (2006), with a discount factor β ∈ (0, 1):

u(ct) =
c1−γ
t

1− γ
(2.6)

The setting in this model is very similar to Kirsch and Rühmkorf (2017). However,

compared to their paper, there are several important differences. First, I do not include a

sunspot variable that represents investors’ runs. Second, the official lender in my model

does not impose conditionality, since the focus of this paper is not on bailout loans but

on the funds provided by multilateral institutions. Third, even though in Kirsch and

13µezt is the mean of the log-normal distribution.
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Rühmkorf (2017) official lenders are also senior, the lack of debt recovery in their pa-

per compared to this article may reduce the effect that seniority has on debt prices and

amounts and also on default decisions.

The value of the sovereign when it has not defaulted to any of its lenders is the highest

among the value of compliance, the value of default and the value of isolation:

V (bt,mt, zt,Γt) = max{V c(bt,mt, zt,Γt), V
d(bt,mt, zt,Γt), V

i(bt,mt, zt,Γt)} (2.7)

where the value of compliance is:

V c(bt,mt, zt,Γt) = max
ct

{︂
u(ct) + βEt(V (bt+1,mt+1, zt+1,Γt+1)

}︂
(2.8)

subject to

ct = yt − qt(bt+1,mt+1, zt,Γt)bt+1 + bt − qmt (mt+1,Γt)mt+1 +mt

mt+1 ≥ mΓt

(2.9)

The value under default is:

V d(bt,mt, zt,Γt) = max
ct

{︂
u(ct) + βEt

{︂
θV c(bt+1,mt+1, zt+1,Γt+1)+

(1− θ)V d(bt+1,mt+1, zt+1,Γt+1)
}︂}︂ (2.10)

subject to

ct = h(yt)− qmt (mt+1,Γt)mt+1 +mt

bt+1 = λbtgt in case of re-access, otherwise bt+1 = btgt

mt+1 ≥ mΓt

(2.11)

In order to keep the model tractable, countries that re-access private financial markets

are forced to repay the recovery rate of the defaulted debt, 1− haircut, which equals λ.
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This is somehow in line with Yue (2010) who only allows for one round of renegotiation.14

This way of re-accessing private financial markets is another difference from Kirsch and

Rühmkorf (2017), where countries that re-access randomly financial markets after default

may default again to private lenders or to official and private lenders simultaneously.

Additionally, the equality bt+1 = btgt is used to keep track of the amount of debt that

the country must repay in case of re-access. It is not an amount of debt that the country

can use while in default, as can be seen from the budget constraint, but this equation may

involve an increase in debt levels for the country during default. This equation is needed

for practical reasons because, in the detrended model, detrended private debt (detrended

variables are shown with a hat) remains constant in case of default for tractability reasons,

that is, b̂t+1 = b̂t which translates into bt+1 = btgt. However, this equation also fulfills

the role of avoiding a debt dilution problem after default. Otherwise, in an economy that

grows at a positive rate, the amount of defaulted debt would substantially decrease in a

long default, which is not consistent with the empirical evidence. In a way, this equation

tries to capture the fact that in default debt tends accumulate additional amounts due to

interests in arrears, etc. The reason why mt+1 = mtgt in the problem below is analogous

to the explanation for private debt.

The value under isolation is:

V i(bt,mt, zt,Γt) = u(h(yt)) + βEt

{︂
ξV d(bt+1,mt+1, zt+1,Γt+1)

+(1− ξ)V i(bt+1,mt+1, zt+1,Γt+1)
}︂ (2.12)

subject to

bt+1 = btgt

mt+1 = mtgt

Compared to Kirsch and Rühmkorf (2017), one of the differences is that in their model

14Also, the maximum available amount of private debt, bΓt is sufficiently large not to be binding,
while its magnitude is such that when a country is forced to repay the share of outstanding debt, there
are combinations of assets that would not violate the non-negativity of consumption, which should also
be granted by the utility functional form. From this follows that the same happens for the repayment of
multilateral debt after a double default given that b < m.
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countries may go directly from the situation of default to both lenders to a compliance

situation, although the probability of re-access after defaulting to both lenders is lower

than after defaulting to just private lenders. In a sense, that is similar to what I con-

struct, since the addition of both re-access probabilities, ξ and θ, involves that it would

take more time for a country in double default to go back to the compliance situation

than for a country that only defaults to private creditors. However, in my model, coun-

tries also have to repay all or a share of the defaulted debt, a key difference with Kirsch

and Rühmkorf (2017).

With this setting, a country will default to private lenders, that is, the dichotomous

control variable for the default decision will be d(bt,mt, zt,Γt) = 1, if V d(bt,mt, zt,Γt) >

V c(bt, zt,Γt) and V d(bt,mt, zt,Γt) ≥ V i(bt,mt, zt,Γt), and it will equal 0 otherwise. Sim-

ilarly, a country will perform a double default, Dd(bt,mt, zt,Γt) = 1, only when it is

more profitable than just defaulting, that is, when V i(bt,mt, zt,Γt) > V c(bt, zt,Γt) and

V i(bt,mt, zt,Γt) > V d(bt,mt, zt,Γt). This dichotomous decision variable will equal 0 if

none of these happen. Thus, the total probability of default, Totald(bt,mt, zt,Γt) will be

equal to the sum of these two decisions, that is, Totald(bt,mt, zt,Γt) = d(bt,mt, zt,Γt) +

Dd(bt,mt, zt,Γt), given that d(bt,mt, zt,Γt) and Dd(bt,mt, zt,Γt) are two mutually exclu-

sive events.

2.3.3 Lenders’ Problem

With this setting, the price of private debt, qt(bt+1,mt+1, zt,Γt) depends on the different

probabilities of default and re-access. Given the international risk-free interest rate, r,

the recovery rate, λ, the probabilities of market re-access, θ and ξ, and the different

default probabilities, these lenders face a zero-profit condition, which gives rise to the

private debt price, as explained in Section 2.6.1:

q(bt+1,mt+1, zt,Γt) = Et

{︄
1− Totald(bt+1,mt+1, zt+1,Γt+1)

1 + r

}︄
+

Et

{︄
λ θ d(bt+1,mt+1, zt+1,Γt+1)

(r + θ)(1 + r)

}︄
+ Et

{︄
λ θ ξ Dd(bt+1,mt+1, zt+1,Γt+1)

(r + θ)(r + ξ)(1 + r)

}︄ (2.13)

74



2.3.4 Recursive Equilibrium

Therefore, the equilibrium definition in this small open economy is a set of policy functions

for the debt holdings bt+1(bt,mt, zt,Γt),mt+1(bt,mt, zt,Γt), default decisions d(bt,mt, zt,Γt),

Dd(bt,mt, zt,Γt) and the private debt price function q(bt+1,mt+1, zt,Γt) such that:

� Taking as given the private debt function q(bt+1,mt+1, zt,Γt) and the multilateral

debt price qm(mt+1,Γt), the policy functions solve the sovereign’s maximization

problem.

� The private debt function q(bt+1,mt+1, zt,Γt) satisfies the zero-profit condition for

private lenders.

2.4 Quantitative Analysis

2.4.1 Calibration

For the model calibration, I borrow some parameters from the literature, I estimate oth-

ers to match historical data, and finally I calibrate two of the parameters, the discount

factor β and the output cost δ, to match the model’s statistics to the data.

Periods in this model are defined as years. I estimate the income process to match

Argentina’s GDP using both, parameters from the literature and Argentinian data. First,

I take the trend component of the income process from Seoane and Yurdagul (2019) and

then I obtain the cycle component by matching some descriptive statistics of Argentinian

GDP. These statistics are the standard deviation and the autocorrelation of the GDP

growth rate,15 which are 5.36 percent and 0.1273, respectively, over the period 1970-

2015. In order to estimate the cycle components, after an initial guess, I minimize the

quadratic differences between the estimated descriptive statistics and the actual statistics

of Argentinian GDP and keep iterating until the difference is sufficiently small. The

15Given that this is a detrended model, I cannot compute output volatility and correlation of output
in the model simulation. That is the reason why I match them for the output growth rate instead.
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coefficients describing the income process coming from Seoane and Yurdagul (2019), ρg

and σg, and from the estimation, ρz and σz, are shown in Table 2.2.

Table 2.2: Descriptive moments of the income process

Parameter Mean

ρg 0.5499
ρz 0.0
σg 0.0353
σz 0.0294

I calibrate the income process to Argentina because it is a typical choice in the

sovereign default literature; however, in order to have more observations, especially for

multilateral debt and default, I try to match debt and default to a wider sample of coun-

tries. The sample I use is the one in Bru (2021).

The rest of the parameters in the model are calibrated again either using data, or

parameters from the literature as shown in Table 2.3. For instance, I calibrate r to match

the annual risk-free rate in international markets and γ as the standard risk aversion

parameter in the literature. The private sector exclusion period, θ, comes from two of

the most important empirical papers in sovereign default, Gelos et al. (2011) and Cruces

and Trebesch (2013). On the other hand, the official sector exclusion period, ξ, is di-

rectly estimated from the data as shown in Section 2.6.4. θ equals 0.25 and ξ equals 0.5,

which represent 4 and 2 years of private and multilateral financial exclusion, respectively.

For the recovery rate, λ, which is equal to 1 − haircut, I take the average haircut esti-

mate measured in terms of face value reduction calculated by Cruces and Trebesch (2013).

In the benchmark model I set m = 15% which is approximately the average multilat-

eral debt as share of GDP in my sample. Given how multilateral debt is granted, it makes

sense to match the maximum level of multilateral debt to the average level, since it is un-

likely that a country would use an amount of mt far below m given that multilateral debt

offers better financial terms than private debt. Nevertheless, in Section 2.4.3 I consider

other values for m going from the absence of multilateral debt to m = 20% in order to

further study the effect of multilateral debt and analyze the implications of changes in the

maximum available amount of multilateral debt. Regarding ϕ, as shown in Faure et al.

(2015) there is substantial heterogeneity across interest rates in multilateral development
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Table 2.3: Calibrated parameters

Parameter Value Basis

r 0.04 Data average
γ 2 Standard value in the literature
θ 0.25 4 years of private financial exclusion from literature
ξ 0.5 2 years of official financial exclusion (data)
λ 0.83 Recovery rate: 1 minus the haircut in Cruces and Trebesch (2013)
ϕ 0.05 Data
µg 1.01 Average growth of per capita GDP
m 0.15 Data
δ 0.92 Output loss of 8.0%
β 0.915 Default frequency target of 3%

banks although the spread tends to be below 2 percent. Then, in order to calibrate ϕ, I

take the World Bank’s average spread of 0.5 percent to the 6-month Libor in Faure et al.

(2015), which becomes a 1 percent annual spread when the detrended multilateral debt

equals its maximum threshold, that is, m = m̂t+1 = 20%. Finally, the discount factor

β and the output cost δ are set to match the model’s average default frequency to the data.

As explained in Section 2.6.5, I solve the model in detrended form through value

function iteration, discretizing the grid for the endogenous states (private and multilateral

debt) and exogenous states (cycle and trend shocks). The figures below correspond to

the detrended model, and these detrended variables are presented with a hat.

2.4.2 Results

Policy Functions

By including multilateral lenders in the model, I get to improve some of the traditional

features of the sovereign default model. In particular, I am able to generate high sustain-

able debt levels and realistic default probabilities, with a value for β that is relatively

high in sovereign default models. Also, I can disentangle the role of multilateral debt as a

consumption-smoothing versus a front-loading mechanism, as I will show in Section 2.4.3.

Total default probability increases with the amount of multilateral debt, as presented

in Figure 2.2. Higher levels of multilateral debt have a negative effect on private and

multilateral debt sustainability, rising the overall default probability compared to situa-
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tions when the country has not used the available multilateral funds, which is represented

by the black line in Figure 2.2. In that case, total default probability is lower since the

sovereign still has at her disposal multilateral funds to be used if they are needed.

Figure 2.2: Total default probability for different levels of multilateral and private debt

(a) Severe Adverse Shock
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(b) Moderate Adverse shock
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In Figure 2.3 I find that the probability of default to only private lenders decreases

for high levels of private debt. The reason for this decrease is that for those high debt

levels, countries do not only default to private lenders, but they also default to multilat-

eral creditors, as shown in Figure 2.4. Therefore, it is not an actual fall in the default

probability to private lenders, on the contrary, that decline reflects a positive probability

of a double default. Thus, total default probability never decreases with private debt

levels.

As in the standard sovereign default model, the default probabilities are substantially

higher for severe adverse shocks, compared to less adverse situations. In particular, the

increase in the probability of a double default is substantially higher for severe adverse

shocks than for moderate adverse shocks, where this probability is only positive for high

private debt levels, as shown in Figure 2.4.

The fact that default to multilateral lenders (together with private creditors) occurs

mainly when shocks are very adverse and for high debt levels is in line with the evidence

presented in panel (b) of Figure 2.1. Thus, the model is able to reproduce the empirical
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Figure 2.3: Probability of default to private lenders only for different levels of multilateral
and private debt
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(b) Moderate Adverse shock
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evidence: default to multilateral lenders happens in periods of high overall debt as share

of GDP, due to debt being relatively high, GDP relatively low, or both.

Figure 2.4: Probability of default to private and multilateral lenders (double default) for
different levels of multilateral and private debt
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(b) Moderate Adverse shock
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Private lenders internalize the higher risk of default that comes with the higher multi-

lateral debt levels. As a result, private debt prices decrease as multilateral debt increases,

as shown in panel (a) in Figure 2.5.

Similarly to Boz (2011), the probability of default rises with official debt, but at a

slower pace than it does with private debt. And likewise, the changes in the private

debt price schedule are higher when private debt increases than when multilateral debt

does. Figure 2.5 provides evidence in this regard. In panel (a) in Figure 2.5 the black

line, i.e. low multilateral debt, represents no multilateral debt at all, and the red line,

i.e. high multilateral debt, represents the maximum total amount of multilateral debt in

the benchmark model, m = 15%. Therefore, it is easy to see that for the same level of

total debt,16 the price of private debt is lower if that debt is comprised of private debt only.

Figure 2.5: Price of private debt schedule
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vate debt
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(b) In a model without multilateral debt and in
the benchmark model with mt = 0

Benchmark Model (m=0)No multilateral debt                             

Bonds

-0.8 -0.6 -0.4 -0.2 0.0
0.7

0.8

0.9

1.0

Pr
ic

e 
of

 D
eb

t 
Sc

he
du

le

On the one hand, an increase in multilateral debt reduces private debt prices. The

reduction in debt prices is related to the fact that high multilateral debt means that debt

service to these lenders will be high in the next period, which rises the default probabil-

ity since multilateral lenders are senior creditors. Furthermore, high levels of multilateral

debt reduce the risk that a country faces in the case of a private default given the lack

of financial exclusion provided by multilateral creditors if the country defaults to private

16Being total debt the sum of multilateral and private debt.

80



lenders only. Also, defaulting to multilateral lenders implies a higher cost, since it in-

volves total financial exclusion (rather than partial exclusion as in the default to only

private lenders). Therefore, all these factors contribute to the reduction of private debt

prices when multilateral debt grows.

However, on the other hand, there is a counteracting effect of multilateral debt that

increases private debt prices. Multilateral financing rises private debt prices since a gov-

ernment with positive multilateral debt is less constrained in terms of borrowing. In this

regard, Dellas and Niepelt (2016) underscore that “private loans may also become safer

when official credit serves to enhance the debtor country’s repayment capacity” (Dellas

and Niepelt, 2016, p. S17). In my model the country may, in a sense, use multilateral

debt, which is cheaper, to repay more expensive private debt. This is also in line with

what may happen in developing economies. Given that multilateral loans tend to be

earmarked, they may free up public resources that can be used for other purposes, such

as repaying private debt.

As a result, I find that a debt portfolio that includes private and multilateral debt

involves a higher debt price than a portfolio with the same total debt amount that in-

cludes only private debt, as shown in panel (a) in Figure 2.5. Additionally, I compare

the price in the benchmark model when m̂t = 0 with a model like the benchmark model

but without any available multilateral debt. The results are shown in panel (b) in Figure

2.5: for almost every debt level, private debt tends to be lower when multilateral debt is

not available than when multilateral debt is available, even though it is not used.

In sum, the availability of multilateral funds increases private debt prices. Never-

theless, as those funds are used, private debt price falls, as shown in Figure 2.5. For a

given level of debt, the availability of multilateral debt reduces private debt spreads as

the sovereign is less constrained in terms of borrowing, but as multilateral debt is used,

the country becomes more constrained and private debt spreads increase.

In this regard, despite a country with access to multilateral debt is less constrained

in terms of borrowing, if the sovereign has chosen levels of m̂t close to m, it may also
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be constrained. I conjecture that this is the reason why countries do not always choose

m̂t = m, as shown in Figure 2.6. In Figure 2.6 the x-axis represents the existing level of

multilateral debt and the y-axis the level of multilateral debt chosen for the next period.

Therefore, when the lines are above the 45 degree line, it involves a reduction in multi-

lateral debt compared to the existing levels, and the opposite happens when it is below

the 45 degree line.

The relation between the choice of multilateral debt and productivity shocks is not lin-

ear. As shown in panel (a) of Figure 2.6 in case of no default, for adverse negative shocks

countries choose the maximum available multilateral debt, m, regardless the existing level

of m̂t except for severe adverse shocks and very high multilateral debt stocks. In that

case, countries cut their existing multilateral debt stock roughly in half from one period

to the next. Meanwhile, when the shocks are positive countries avoid hitting m. Also,

for positive shocks countries increase their levels of multilateral debt unless the existing

debt levels are at the higher end of the distribution. In that case, countries reduce their

stock of debt with multilateral creditors. This behavior suggests that when countries are

in good times, they try to avoid the higher risks associated with high multilateral debt

stocks, since a default to these lenders would leave a country in isolation. Additionally,

private debt becomes cheaper in good times and, on top of that, for low b̂t+1 and high

m̂t+1, the interest rate of the former may be lower than the price of the latter, as shown

in Figure 2.5. Nevertheless, in bad times countries use multilateral funding since it tends

to be cheaper.

Conversely, when countries are in default with private lenders, they only reach m if

the shock is positive. For moderate adverse shocks, countries increase their multilateral

debt levels without reaching the maximum available debt stock (unless their existing level

was already m). If the shock is severely adverse, countries keep their multilateral debt

stock relatively stable. I conjecture that the reason behind this different behavior under

default is related to the way countries re-access financial markets after default. When

countries re-access private financial markets randomly after default, they must repay the

corresponding share of the stock of private debt defaulted, λb̂t. Then, by not taking high

m̂t+1 in bad times, countries try to avoid a substantial fall in consumption in case they
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Figure 2.6: Multilateral debt choice under different shocks
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had to repay λb̂t together with high stocks of m̂t+1 in the next period. Furthermore,

it is related to the findings of Kirsch and Rühmkorf (2017) who explain that the larger

the amount of official loans that is still available, the more relevant the insurance role of

official lending is.

Therefore, the role of multilateral debt is not always the same, and it changes de-

pending on the income and the existing level of multilateral debt. In a sense, cheap

multilateral debt can act as an insurance mechanism. It is a factor that makes a country

less constrained in terms of borrowing, which in turn, increases debt prices. However,

there exists a risk that comes with multilateral lending, which is total financial exclusion.

In very adverse economic situations, when reaching the maximum threshold m is easy, the

country may end up being constrained. Therefore countries balance the positive effect of

multilateral debt as a cheap funding resource with the higher risk associated with it in

case of adverse economic shocks. This is also related to the role of multilateral debt as a

consumption-smoothing mechanism versus front-loading, as I show in Section 2.4.3.

Private Debt Price Dynamics in Related Studies

Boz (2011) highlights the counteracting effect of official debt on private debt prices. She

points out that the reduction in private debt prices coming from official funds is caused

by the high debt service to official lenders, which in her model increases the default prob-

ability given the non-defaultability of official debt. Also Fink and Scholl (2016) highlight
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how high levels of official debt reduce the risk of a private default. However, on the other

hand, in Boz (2011) the availability of official loans increases private debt prices through

the discount factor. As a result, in her model a debt portfolio with private and official

debt involves a lower spread than a portfolio with only private debt, as in this paper.

In this regard, Fink and Scholl (2016) and Kirsch and Rühmkorf (2017) also find that

official financing rises private debt prices because, as in this model, a government with

positive official debt is less constrained.

Additionally, the results of the comparison of the private debt price in the benchmark

model when m̂t = 0 with a model without any available multilateral debt are the same as

in Fink and Scholl (2016), Kirsch and Rühmkorf (2017) and Pancrazi et al. (2020), that

is, private debt spreads tend to be higher when official debt is not available compared

when it is available, even if it is not used.

Debt Dynamics around Default

Both private and multilateral debt tend to increase before default. However, when pri-

vate default happens multilateral debt decreases.17 This suggests that when countries do

not have to repay private debt in the next period, they also need lower levels of multilat-

eral debt, since a significant amount of resources are freed up by not repaying private debt.

Figure 2.7: Debt dynamics around default
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(b) Multilateral Debt
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17And private debt disappears by construction, despite it will be repaid with a haircut.
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Despite the benchmark model can only produce very small rates of double default

(0.002 percent probability of double default), a model with a lower m, i.e. a model

that allows higher multilateral debt, can produce higher rates of double default. For

example, with m = 20% I find a double default probability of 0.01 percent, which allows

me to analyze the different dynamics around default episodes and double default episodes.

Double default tends to occur in periods of substantially deeper recessions compared to

defaults, as shown in Figure 2.8. Then, even though private debt levels are quite similar,

and even slightly higher in periods when the sovereign undergoes default compared to

periods in double default, the stronger fall in output is able to compensate for that lower

debt level driving the country to a double default episode. This result is also in line with

the empirical findings in panel (b) of Figure 2.1. Thus, the model is able to reproduce

the fact that default to multilateral lenders happens in periods of high overall debt as

share of GDP, mainly due to a stronger fall in GDP.

Figure 2.8: Differences in output and debt dynamics between default and double default
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Cyclical Properties

In order to analyze the cyclical properties of the model and compare them with the data,

I take annual data for Argentina from 1970 to 2015, except for the spreads that cover the
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period from 1997 to 2015.18 However, for private and multilateral debt levels and default

and double default probabilities I use the sample shown in Section 2.1 that comes from

Bru (2021).19 The comparison between the empirical data and the results of the model

simulation is shown in Table 2.4.

The benchmark model performs well in matching most of the important moments in

the data, except the spread. The model captures very well the level of dispersion and

also the direction of the correlations of the main variables. Likewise, it approximates

accurately the sample means.

Table 2.4: Business cycle statistics

Data Model

Sample standard deviations (%)

σ(γt) 5.36 6.79
σ(∆ct)/σ(γt) 1.27 1.37
σ(st) 2.66 0.83
σ(tbt/yt) 4.05 5.18

Sample correlations

ρ(∆ct, γt) 0.97 0.69
ρ(st, γt) -0.10 -0.41
ρ(tbt/yt, γt) -0.19 -0.38

Sample means (%)

E(bt+1/yt) 28.8 36.3
E(mt+1/yt) 14.3 14.0
E(st) 7.1 1.0
E(tbt/yt) 2.2 1.3
E(d) 2.9 - 3.5 2.8
E(Dd) 0.8 - 1.4 0.0

Note: γt represents GDP growth. st represents spreads
charged by private lenders to Argentina measured by the J.P.
Morgan Emerging Markets Bond Spread (EMBI+). Simula-
tion is run for one million periods.

The dispersion coefficients in the model are similar to those in the data, although

they tend to be somewhat higher. Also, as in the data, consumption is more volatile

18Data on spreads come from World Bank’s Global Economic Monitor. In order to measure the spread
and compare it with model results I only consider those years in which Argentina was not in default,
since the model is not able to produce interest rates for the periods in default. Then, I exclude spreads
data from 2001 to 2005 following the database in Asonuma and Trebesch (2016), and for 2014.

19In order to measure the amount of private debt, bt+1

yt
, I take into account all debt that is not

multilateral and not IMF debt, therefore I take total public and publicly guaranteed debt minus the
amount corresponding to public and publicly guaranteed multilateral debt. This approach is based on
the findings of Schlegl et al. (2019) who show that bilateral lenders are not senior to private creditors.
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than output. Regarding the spread, the model delivers interest rates with substantially

lower dispersion than in the data.

With respect to sample correlations, the signs are the ones expected, with counter-

cyclical spreads and trade balance. Also, the model is able to reproduce the strong

procyclical relation between consumption growth and income growth, even though not

as strong as in the data. Additional statistics for correlation coefficients can be found in

Table 2.5.

Regarding sample means, the model is able to produce high levels of public debt

while maintaining the default probability within realistic values by introducing cheap

and senior multilateral debt and recovery rates. Therefore, this is an additional approach

that allows sovereign default models to reproduce the high debt levels found in the data

without the need to use very low β values.20 Actually, in the sample specified in Section

2.1 the average public debt stock reaches 43.1 percent of GDP, while in the benchmark

model it amounts to 50.3 percent. The positive recovery rates also contribute to this

result because, as underscored by Yue (2010), the insurance role of recovery rates allows

countries to support higher debt levels.

The model also performs well in terms of default probabilities. Even though the

benchmark model is only able to produce very small double default probabilities, models

with lower m can produce higher rates of double default as shown in Section 2.4.3. In

this regard, the low double default probability in the benchmark model, together with the

pricing schedule for multilateral debt, implies that multilateral creditors in the benchmark

model make, on average, profits. This fact already gives an intuition about the implica-

tions of the existence of multilateral debt in terms of welfare, given that countries ask

for multilateral loans voluntarily and multilateral lenders obtain profits from this activity.

Finally, the low sample mean spread and its substantial difference with the data are

very similar to the results in Yue (2010). The low spreads in the simulation are related to

20In recent years, many sovereign default papers have been able to achieve higher debt levels, partially
overcoming the issue in this strand of the literature that required low values of β in order to reach
high debt levels. Among the approaches that have allowed for higher debt levels there is restructuring
processes, partial defaults, recovery rates, multiple maturities, etc.
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the fact that, as Yue (2010), I include recovery rates after default. These recovery rates

are incorporated in the debt pricing schedule, substantially reducing the overall interest

rate spread. Also, as she highlights, “the bond spreads in the model do not include a

risk premium, which may be an important component of bond spreads in the data” (Yue,

2010, p. 182).

2.4.3 The Effect of Multilateral Lending

In order to analyze the role of multilateral debt, I compare the results of the simulation

of the benchmark model with the results of having different maximum amounts of mul-

tilateral debt, m, while keeping constant the rest of the calibration. Thus, this exercise

does not consist of recalibrations, on the contrary it is a counterfactual exercise. I follow

this approach because I want to test what is the role of multilateral debt on the macroe-

conomic outcomes in my model, assuming that it were a good description of reality. The

main statistics of this exercise are shown in Table 2.5.

The total amount of debt that is sustainable increases with multilateral debt. The

average amount of total debt as share of income, which is the sum of private and multilat-

eral debt, increases from 37.2 percent to 55.1 percent when the availability of multilateral

debt increases from 0 to 20 percent. However, private debt tends to decrease when mul-

tilateral debt is introduced, although only slightly, implying that the crowding-out effect

of its introduction is small.

Given the small decrease in private debt due to the availability of official funds,

multilateral debt appears to be a complement rather than a substitute of private debt.

Substantial increases in the availability of multilateral debt, from 0 to 20 percent, only

reduce private debt by less than one percentage point, leading to an overall substantial

rise of public debt. Thus, there seems to be no competition among private and multilat-

eral lenders. This result is in line with the empirical findings of Gelos et al. (2011) who

show that official and private debt flows tend to be complementary.

Default probability to private lenders tends to increase with m, and so does the double

default probability and the amount of total debt that is sustainable. Default probability
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to private lenders goes from 2.8 percent with no multilateral debt to 2.92 percent with

m equal to 20 percent. Nevertheless, this increase is relatively small, especially consider-

ing that it is accompanied by an increase in total debt of almost 18 percentage points.

Therefore, the use of multilateral debt allows developing countries to increase the total

sustainable amount of debt, without raising substantially the probability of default given

that it helps countries to be less constrained in terms of borrowing. Multilateral lending

acts somehow as an insurance mechanism that provides cheaper funds in bad times.

Additionally, the size of the trade balance surplus as share of income also increases

with m and becomes closer to the data shown in Table 2.4. This rise in the trade balance

surplus is related to the increase in the overall debt levels.

Even when there is no multilateral default, the average multilateral debt is not equal

to m, as shown in Table 2.5. This goes in line with the analysis in the previous section,

that is, the higher risk that involves a double default prevents countries to reach the high-

est available multilateral debt m. There are two effects that go in opposite directions.

On the one hand, the lower price of multilateral debt when private debt is relatively high

would imply that countries would use all the available multilateral credit before resorting

to private lenders. But on the other hand, the already mentioned higher risk of a double

default makes countries try to avoid the debt limit m. The second effect is quantitatively

more important, given that countries remain on average above m, even in specifications

where double defaults do not occur.

The larger m is, the larger the mean mt+1/yt becomes. However, for values of m

higher than 10 percent, the higher the threshold m becomes, the further the country

is from reaching that threshold, i.e. from being constrained, measured as the average

multilateral debt ratio as share of m. Thus, the larger that limit becomes, the country

becomes more cautious and chooses levels of mt further from the threshold, given the

higher penalty associated with multilateral default and the effect it has on private debt

prices. As a result, the country is less constrained in terms of borrowing and would be

able to use multilateral debt to roll-over private debt in bad times.
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Table 2.5: Statistics according to the maximum amount of multilateral debt available m

Statistics m = 0% m = 7.5% m = 10% m = 15% m = 20%

Sample means

bt+1/yt (%) 37.2 36.6 36.5 36.3 36.5
mt+1/yt (%) 0.0 6.9 9.4 14.0 18.6
Private Default Only (%) 2.80 2.88 2.92 2.84 2.91
Double Default (%) - 0.00 0.00 0.00 0.01
Total Private Default (%) 2.80 2.88 2.92 2.84 2.92
qmt - 0.96 0.96 0.96 0.95
rt (%) 4.94 4.98 4.99 4.97 5.00
rt spread (%) 0.94 0.98 0.99 0.97 1.00
tbt/yt (%) 0.79 0.99 1.09 1.27 1.48

Sample correlations

ρ(γt, bt+1/yt) -0.42 -0.43 -0.44 -0.45 -0.47
ρ(γt,mt+1/yt) - -0.05 -0.01 0.14 0.24
ρ(γt, tbt/yt) -0.32 -0.35 -0.37 -0.38 -0.40

Note: γt represents GDP growth

Regarding the sample correlations, private debt is procyclical, in other words, the

sovereign tends to obtain more funds from private international financial markets during

expansions. This is the usual result in sovereign default models and a well-known fact

in the empirical literature. Furthermore, the larger m and mt are, private debt becomes

more procyclical. Conversely, multilateral funds are found to be sometimes procyclical

(virtually acyclical) and sometimes countercyclical. That is to say, multilateral financing

sometimes slightly increases during expansions, but sometimes it rises in crises. However,

the magnitude of the multilateral funds cyclicality is always lower than that of private

lending, and depending on the amount of m it is virtually acyclical. Then, countries

differentiate and tend to use cheap multilateral debt in recessions and private debt, which

becomes cheap in expansions and expensive in recessions, in periods of economic growth.

Thus, multilateral and private debt complement each other. This result is consistent with

the empirical findings of Levy Yeyati (2009).

The Effect of Official Debt in Related Studies

In this model, private debt tends to decrease with multilateral debt, although only slightly.

This result differs to previous studies. Bailout loans in Fink and Scholl (2016) and Kirsch

and Rühmkorf (2017) rise private debt, while in Boz (2011) private debt decreases sub-

stantially with official lending.
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Also, default probability to private lenders increases only slightly with multilateral

debt. This result is very similar to the one in Kirsch and Rühmkorf (2017) who also find

a small increase in the default probability when bailout loans are present thanks to the

ability of these loans to avoid defaults caused by runs, despite the general equilibrium

effect that increases the overall debt levels. In this regard, Kirsch and Rühmkorf (2017)

underscores that “the general equilibrium effect outweighs the insurance effect and the

default probability is higher in the presence of the official lending facility” (Kirsch and

Rühmkorf, 2017, p. 779). Conversely, Boz (2011) and Fink and Scholl (2016) find that

official lending rises the default probability substantially.

The relationship between m and mt, that is, the fact that the larger m becomes, the

country becomes more cautious is again in line with the findings of Kirsch and Rühmkorf

(2017) about the insurance role of official debt. Conversely, in Hatchondo et al. (2017)

countries choose the maximum available official debt limit because their debt is riskless

since it is non-defaultable. As a result, given that sovereigns cannot roll-over private

debt by issuing more non-defaultable debt, neither the default probability nor the private

debt increase with official debt, not even by rising its threshold. Nevertheless, Hatchondo

et al. (2017) also highlight that increasing the debt limit could also have implications in

terms of moral hazard from which I abstract in this paper.

Finally, regarding the cyclicality of official debt, Boz (2011) and Kirsch and Rühmkorf

(2017) find that official lending is countercyclical, while Fink and Scholl (2016) find that it

is procyclical. Nevertheless, the three studies tackle bailout loans rather than multilateral

support.

Cyclicality of Multilateral Debt

Alfaro and Kanczuk (2017) explain that when fiscal policy is countercyclical, public debt

fulfills the role of consumption smoothing, while when it is procyclical, it is used to front-

load consumption. Empirical evidence shows that private debt is procyclical, meaning

that the benefits of front-loading consumption are higher than those coming from con-

sumption smoothing, as it is the case in Boz (2011), Fink and Scholl (2016), Kirsch

and Rühmkorf (2017) and Alfaro and Kanczuk (2017), among others. But multilateral
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debt can be either procyclical or countercyclical. Thus, multilateral debt may act as a

consumption-smoothing or a front-loading mechanism, and this role depends on the max-

imum available amount of multilateral debt. When this amount is relatively low, such as

m = 7.5%, multilateral debt is procyclical, that is, it is used as a front-loading mecha-

nism, similar to private debt. However, as the threshold for multilateral debt increases, it

becomes countercyclical and the magnitude of the countercyclicality increases with this

threshold. Thus, multilateral debt becomes a consumption-smoothing mechanism.

While the literature has established the procyclicality of private lending in developing

countries, the cyclical properties of multilateral lending have been much more debated.

In this regard, Levy Yeyati (2009) finds that multilateral lending decreases in good times,

but does not change in bad times. Conversely, Perry (2009) finds that multilateral lenders

tend to be procyclical, except in very adverse economic situations when they become part

of a joint program with the IMF. On the contrary, Galindo and Panizza (2018) show that

lending from the World Bank is countercyclical, while regional development banks’ financ-

ing is acyclical.21 Recently, Avellán et al. (2020) approach this issue from the demand

side and find that multilateral lending is countercyclical but due to a confounding fac-

tor issue. They find that once expenditure is taken into account, multilateral flows are

acyclical and follow public spending. Therefore, according to Avellán et al. (2020), they

may be procyclical or countercyclical depending on whether the country’s fiscal policy is

procyclical or countercyclical. Similarly, Avellán et al. (2021) analyze how multilateral

funding changes during fiscal crises (which include sovereign default crises) and find that

multilateral development banks do not decrease their financing to countries in these sit-

uations, opposite to private creditors.

Within this context and in order to go more in depth into the analysis of the multilat-

eral debt cyclicality, I use the sample in Bru (2021)22 to evaluate the cyclical properties

of multilateral funds and their relation with the multilateral debt stock. In this regard,

Figure 2.9 presents for each country in the sample the correlation coefficient between

21However, regional development banks’ data is obtained as the difference between total multilateral
lending and World Bank’s lending so the conclusions for them are not as strong as for the World Bank.

22This sample is adjusted from 1970 to 2015 to match data in other sections of the paper. Additionally,
I exclude Iran due to its low overall debt levels.
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multilateral debt and GDP growth23 against the average multilateral debt stock as share

of GDP. The different graphs in Figure 2.9 are presented by quartile of private debt as

share of GDP. In other words, in panel (a) only countries in the top 25 percent of the

private debt distribution (the first quartile) are included, in panel (b) only countries in

the top 50 percent, and so on. Given that debt is negative in the model, but positive in

data, the correlation coefficients in the empirical analysis below have the opposite sign

to those in the model.

Panel (a) in Figure 2.9 shows how multilateral debt tends to be more countercyclical

when multilateral debt is higher for those countries with relatively higher private debt, i.e.

in the highest quartile of the distribution of private debt as share of GDP. However, this

relationship between the stock of multilateral debt and the degree of cyclicality gradually

weakens when countries with lower levels of private debt as share of GDP are included

in the sample. Thus, the model performs well for those countries where private debt is

relatively high and as a result multilateral debt is a complement of private financing.

However, the model does not accurately reproduce the characteristics of those countries

with relatively low levels of private debt, where multilateral debt tends to be the main

source of funding. This result is consistent with the model’s design where multilateral

debt is capped to a level that is lower than that of private debt, whose limit is not binding.

23To compute the cyclicality of multilateral debt I compute the correlation coefficient between multi-
lateral net transfers as share of GDP and GDP growth.
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Figure 2.9: Multilateral Debt Cyclicality

(a) Countries in the top 25% in terms of private
debt as % of GDP
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(b) Countries in the top 50% in terms of private
debt as % of GDP
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(c) Countries in the top 75% in terms of private
debt as % of GDP
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(d) All Countries
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In sum, one of the main contributions of this paper is to disentangle the role of mul-

tilateral lending as means of consumption smoothing versus a front-loading mechanism

like private financing. Under financial market completeness, countries would be able to

insure consumption regardless of their income level achieving in turn full consumption

smoothing. But in a model with incomplete financial markets and without commitment

funds become more expensive in recessions and cheaper in expansions. This is the case for

private financing in this model. However, the availability of multilateral funding, whose

price does not depend directly on the output realizations,24 provides countries with some

degree of insurance, which is reflected in the countercyclicality (or acyclicality) of mul-

tilateral funds. Then, a high m increases the size of multilateral debt as an insurance

mechanism. In this regard, Levy Yeyati (2009) underscores that “the very insurance view

24Given that when the model is detrended qm only depends on m̂t+1
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that has been used to explain why a sovereign repays its debts with private lenders may

rationalize the remarkable efficacy displayed by multilateral financial institutions in en-

forcing their implicit “preferred creditor status”: countries may be playing the reputation

game with the only lender that can credibly commit to lend in bad times” (Levy Yeyati,

2009, p. 504).

Also, as highlighted by Boz (2011), countercyclicality is a characteristic of enforce-

able debt contracts, but multilateral debt in this model is provided without commitment.

Then, the countercyclicality of multilateral funds is related to the conclusions of Uribe

and Schmitt-Grohé (2016): “In the absence of commitment, consumption smoothing is

a direct function of the ability of the lender to punish debtors in the case of default”

(Uribe and Schmitt-Grohé, 2016, p. 770-771). And multilateral lenders, as featured in

this model, are able to impose stricter penalties than private lenders, namely the total

financial exclusion and the full recovery rates that private creditors cannot impose.

Therefore, the cyclicality of multilateral funds in this model is the result of two features

of multilateral financing. First, given that the price of multilateral debt does not depend

directly on output realizations, multilateral financing can act as an insurance mechanism

whose usefulness depends on the size of that financing. And second, the superior capacity

of multilateral lenders compared to private creditors to impose the penalties of financial

exclusion and full recovery rates also contributes to the countercyclicality of multilateral

funds.

2.5 Conclusion

Multilateral creditors have been the forgotten lenders in DSGE sovereign default models.

However, they are key in the sovereign debt portfolio of emerging economies. Actually,

in terms of magnitude, they are as important as private lenders. However, the sovereign

default literature on non-private lenders has traditionally focused on the bailout loans

from the IMF or other lenders of last resort.

Multilateral lenders feature very different characteristics compared to the rest of the
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sovereigns’ lenders. Their funds are cheaper, senior, generally without conditionality and

furthermore, these creditors do not exclude countries from their funding if they default

to private lenders. These distinct characteristics have a significant effect on the usual

predictions of sovereign default models.

Thus, the main contribution of this model is to show that the inclusion of multilateral

creditors in the traditional sovereign default models improves the fit of the results to

the data, especially in terms of the overall debt level, at the same time that it provides

an explanation for the role of multilateral loans vis-à-vis private funding. Multilateral

debt provides countries with some degree of insurance against bad times, allowing them

to obtain cheap funding in times of adverse shocks, becoming a source of consumption-

smoothing, opposite to the front-loading role that private lending usually fulfills. Also,

the greater ability of these lenders to impose penalties in case of default contributes to the

consumption-smoothing role of multilateral funds. Therefore, multilateral debt becomes

a complement to private financing that allows countries to smooth consumption without

significantly increasing the default probability, while allowing them to sustain higher debt

levels.
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2.6 Appendix

2.6.1 Private Debt Price

Risk neutral lenders, in a perfect competition environment, face the zero-profit condition,

which gives rise to the private bond price. If the sovereign does not default, the bond

is payed back, which happens with probability 1 − Totald(bt,mt, zt,Γt) and the lender

receives the value of the bond, which is discounted, that is bt/(1+ r). However, in case of

default the lender receives the value of the bond minus a haircut after a random number

of periods. And similarly in the case of double default the lender also receives the value

of the bond minus a haircut, but in this case, the number of periods is higher since first

the country has to pay back its multilateral debt, also after a random number of periods.

Then, for a bond issued in period t=0, we find that the discounted expected payment

for the private lenders is:

� In case of no default at all:

t = 1 :
1− Totald(b0,m0, z0,Γ0)

1 + r
b0

� In case of default only to private lenders, and considering that θ is the probability of

reentering the private financial markets and (1− θ) is the probability of remaining

in private financial exclusion:

t = 1 : 0

t = 2 :
λ θ d(b0,m0, z0,Γ0)

(1 + r)2
b0

t = 3 :
λ (1− θ) θ d(b0,m0, z0,Γ0)

(1 + r)3
b0

t = 4 :
λ (1− θ)2 θ d(b0,m0, z0,Γ0)

(1 + r)4
b0
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Being this a geometric series, the result is:

λ θ d(b0,m0, z0,Γ0)

(1 + r)2
b0

∞∑︂
t=0

(︄
1− θ

1 + r

)︄t

=
λ θ d(b0,m0, z0,Γ0)

(1 + r)(r + θ)
b0

since
1− θ

1 + r
< 1

� Similarly, in case of a double default, in other words a default to private lenders

and to multilateral creditors, we need to take into account that before re-accessing

private financial markets countries must repay its multilateral debt, which happens

with probability ξ and with probability (1− ξ) countries remain in isolation. After

leaving isolation, countries may re-access private financial markets randomly with

probability θ, as in the case of a default only to private lenders. With this setting,

the expected payment is:

t = 1 : 0

t = 2 : 0

t = 3 :
1

(1 + r)3
θ Dd(b0,m0, z0,Γ0) ξ λb0

t = 4 :
(1− θ) + (1− ξ)

(1 + r)4
θ Dd(b0,m0, z0,Γ0) ξ λb0

t = 5 :
(1− θ)2 + (1− θ)(1− ξ) + (1− ξ)2

(1 + r)5
θ Dd(b0,m0, z0,Γ0) ξ λb0

t = 6 :
(1− θ)3 + (1− θ)2(1− ξ) + (1− θ)(1− ξ)2 + (1− ξ)3

(1 + r)6
θ Dd(b0,m0, z0,Γ0) ξ λb0

Given that the expression above boils down to a geometric series, the resulting

expected payment is:

θ Dd(b0,m0, z0,Γ0) ξ λb0
(1 + r)3

∞∑︂
t=0

t∑︂
i=0

(1− θ)t−i (1− ξ)i

(1 + r)t
=

θ Dd(b0,m0, z0,Γ0) ξ

(1 + r)(r + θ)(r + ξ)
λb0
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since the left hand side equation can be rearranged as

θ Dd(b0,m0, z0,Γ0) ξ λb0
(1 + r)3

∞∑︂
t=0

t∑︂
i=0

(1− θ)t

(1 + r)t
(1− ξ)i

(1− θ)i
=

θ Dd(b0,m0, z0,Γ0) ξ λb0
(1 + r)3

∞∑︂
t=0

(︄
1− θ

1 + r

)︄t t∑︂
i=0

(︄
1− ξ

1− θ

)︄i

=

θ Dd(b0,m0, z0,Γ0) ξ λb0
(1 + r)3

∞∑︂
t=0

(︄
1− θ

1 + r

)︄t
1− ( 1−ξ

1−θ
)t+1

1− 1−ξ
1−θ

=

θ Dd(b0,m0, z0,Γ0) ξ λb0
(1 + r)3

1− θ

ξ − θ

∞∑︂
t=0

(︄
1− θ

1 + r

)︄t(︄
1−

(︂1− ξ

1− θ

)︂t+1
)︄

=

θ Dd(b0,m0, z0,Γ0) ξ λb0
(1 + r)3

1− θ

ξ − θ

∞∑︂
t=0

[︄(︄
1− θ

1 + r

)︄t

−

(︄
(1− θ)(1− ξ)

(1 + r)(1− θ)

)︄t(︄
1− ξ

1− θ

)︄]︄
=

θ Dd(b0,m0, z0,Γ0) ξ λb0
(1 + r)3

1− θ

ξ − θ

[︄
∞∑︂
t=0

(︄
1− θ

1 + r

)︄t

−
∞∑︂
t=0

(︄
1− ξ

1 + r

)︄t(︄
1− ξ

1− θ

)︄]︄
=

since
1− θ

1 + r
< 1 and

1− ξ

1 + r
< 1

θ Dd(b0,m0, z0,Γ0) ξ λb0
(1 + r)3

1− θ

ξ − θ

[︄
1 + r

θ + r
− 1 + r

ξ + r

1− ξ

1− θ

]︄
=

θ Dd(b0,m0, z0,Γ0) ξ λb0
(1 + r)2

1

ξ − θ

[︄
1− θ

θ + r
− 1− ξ

ξ + r

]︄
=

θ Dd(b0,m0, z0,Γ0) ξ λb0
(1 + r)(θ + r)(ξ + r)

Therefore, the price of debt issued in international private financial markets becomes:

q(bt+1,mt+1, zt,Γt) = Et

{︄
1− Totald(bt+1,mt+1, zt+1,Γt+1)

1 + r

}︄
+

Et

{︄
λ θ d(bt+1,mt+1, zt+1,Γt+1)

(r + θ)(1 + r)

}︄
+ Et

{︄
λ θ ξ Dd(bt+1,mt+1, zt+1,Γt+1)

(r + θ)(1 + r)(r + ξ)

}︄
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2.6.2 Detrended Model

The model is solved numerically in detrended form. Given that this problem is analogous

to the one in Aguiar and Gopinath (2006), I detrend the model dividing it by Γt−1 in the

same way as they do, and present the detrended variables with a hat:

yt̂ = eztgt

The price of multilateral debt can be detrended directly given that it already depends

only on the amount of the detrended multilateral debt:

qm(mt+1,Γt) =
1

1 + r − ϕmt+1

Γt

=
1

1 + r − ϕm̂t+1

= qm(m̂t+1) (2.14)

As in Aguiar and Gopinath (2006), since the price of the private debt is homogeneous of

degree zero in b, m and Γ, it can be defined as qt(bt+1,mt+1, zt,Γt) ≡ q̂t(b̂t+1, m̂t+1, zt, gt).

The detrended default and double default functions are defined analogously.

The budget constraint is homogeneous of degree one, and when it is divided by Γt−1

in order to detrend it, it becomes:

ĉt =
ct

Γt−1

= yt̂ −
q̂t(b̂t+1, m̂t+1, zt, gt)bt+1

Γt−1

+
bt

Γt−1

− qmt (m̂t+1)mt+1

Γt−1

+
mt

Γt−1

ĉt = ŷt −
q̂t(b̂t+1, m̂t+1, zt, gt)bt+1

Γt−1

Γt

Γt

+ b̂t −
qmt (m̂t+1)mt+1

Γt−1

Γt

Γt

+mtˆ

ĉt = ŷt − q̂t(b̂t+1, m̂t+1, zt, gt)b̂t+1gt + b̂t − qmt (m̂t+1)m̂t+1gt +mtˆ

Similarly, the budget constraint when a country is in default (or in isolation) is homo-

geneous of degree one. Here I show only the constraint when the income of the country

is above the moving threshold for default, that is when h(yt) = δEt(e
zt)µgΓt−1, since the

other case is trivial:

ĉt = δ(
Et(e

zt)µgΓt−1

Γt−1

)− qmt (m̂t+1)m̂t+1gt +mtˆ

ĉt = δEt(e
zt)µg − qmt (m̂t+1)m̂t+1gt +mtˆ
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Following Aguiar and Gopinath (2006), given that the utility function is homogeneous

of degree 1 − γ ≤ 1 and that the budget constraint is homogeneous of degree one, the

value function is homogeneous of degree 1−γ. Thus, I need to divide both equation sides

by Γ1−γ
t−1 in order to detrend the model:

(
1

Γt−1

)(1−γ)V (bt,mt, zt,Γt) = (
1

Γt−1

)(1−γ) max
ct

{︂ c1−γ
t

1− γ
+ βEt(V (bt+1,mt+1, zt+1,Γt+1))

}︂
V (b̂t, m̂t, zt, gt) = max

ĉt

{︂ ĉ1−γ
t

1− γ
+ βEt(V (

bt+1

Γt−1

,
mt+1

Γt−1

, zt+1,
Γt+1

Γt−1

))
}︂

V (b̂t, m̂t, zt, gt) = max
ĉt

{︂ ĉ1−γ
t

1− γ
+ βEt(V (

bt+1

Γt−1

Γt

Γt

,
mt+1

Γt−1

Γt

Γt

, zt+1,
Γt+1

Γt−1

Γt

Γt

))
}︂

V (b̂t, m̂t, zt, gt) = max
ĉt

{︂ ĉ1−γ
t

1− γ
+ βEt(V (b̂t+1gt, m̂t+1gt, zt+1, gt+1gt))

}︂
V (b̂t, m̂t, zt, gt) = max

ĉt

{︂ ĉ1−γ
t

1− γ
+ βEt(g

1−γ
t V (b̂t+1, m̂t+1, zt+1, gt+1))

}︂
With this setting, debt ratios can be easily derived from the detrended model as

follows:

bt+1

yt
=

b̂t+1Γt

ŷtΓt−1

=
b̂t+1

ŷt
gt

and similarly for income growth, which I denote as γt:

γt =
yt+1

yt
=

ŷt+1Γt

ŷtΓt−1

=
ŷt+1

ŷt
gt

2.6.3 Data

The databases used in the paper are the same as in Bru (2021), but adjusting the sample

as specified in the article, and the World Bank’s Global Economic Monitor for the spreads

data. Specifically, the main databases used, unless otherwise specified, are:

� Beers et al. (2020b): BoC-BoE Sovereign Default Database: What’s

New in 2020? (June 2020) and the information on methodology and assumptions

in Beers et al. (2020a). Available at https://www.bankofcanada.ca/2020/06/

staff-analytical-note-2020-13/.

� H.15 Selected Interest Rates retrieved from the Board of Governors of
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the Federal Reserve System. Database available at: https://www.federalreserve.

gov/releases/h15/. Indicator used: 6-month Treasury bill secondary market rate

- discount basis [H15/H15/RIFSGFSM06 N.A].

� World Bank. 2021. International Debt Statistics 2021. Washington, DC:

World Bank. doi:10.1596/978-1-4648-1610-9. License: Creative Commons Attri-

bution CC BY 3.0 IGO. Database available at: https://data.worldbank.org/

products/ids

� World Bank. 2020. World Development Indicators. Washington, D.C.:

World Bank. License: CC BY-4.0. Database available at: https://datatopics.

worldbank.org/world-development-indicators/.

� World Bank. 2020. Global Economic Monitor. Washington, D.C.: World

Bank. License: CC BY-4.0. Database available at: https://databank.worldbank.

org/source/global-economic-monitor-(gem).

2.6.4 Calibration of Multilateral Financial Exclusion

In order to calibrate multilateral financial exclusion after default, I consider that a country

has access to multilateral financing in a given year if it has positive multilateral commit-

ments. In order to do so, I use the same sample and databases as in Bru (2021) that

takes default data from Beers et al. (2020b). Beers et al. (2020b) provides information

on annual amounts of sovereign defaulted debt disaggregated by the following lenders:

the Paris Club; the IMF; the International Bank for Reconstruction and Development

(IBRD); the International Development Association (IDA); official lending from China;

other official creditors; foreign currency bank loans; foreign currency bonds; private cred-

itors; and local currency debt. Nevertheless, it is important to highlight that Beers et al.

(2020b) database does not identify default episodes, but the amount of loans in default

together with interest arrears by lender every year. Thus, it provides information on

years in default by country rather than on default episodes, since several years in default

in a row for a given country may involve one or more default episodes.
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Data on debt commitments comes from the World Bank’s International Debt Statis-

tics database (IDS). In this regard, when multilateral commitments are missing I assume

that they are zero, as I do in Bru (2021). This decision is due to the fact that there are

no years with zero commitments in IDS, which seems unrealistic. Therefore, in order to

exploit as much information as possible, I assume that all the years with missing com-

mitments actually represent zero commitments. Furthermore, in earlier versions of IDS

many of the years where now the categories of official and private commitments appear as

missing used to be zero. Thus, it is highly likely that the previous difference between zero

and missing commitments was actually almost non existent since both of them implied

the absence of identifiable commitments, and as a result they were recorded as missing

in the last database update.

The estimation of the multilateral financial exclusion period counts the number of

years without multilateral debt commitments after a default. Therefore, if there are

several years in a row where a country has positive amounts of defaulted debt and it

has no multilateral debt commitments, this measure counts the number of years with-

out commitments starting in the first year without them. I estimate this measure for

multilateral debt commitments after a default to the World Bank, as a proxy for default

to multilateral lenders,25 and for the sake of completeness, I perform the same analysis

after a default to private lenders (foreign currency bank loans and foreign currency bonds).

According to this measure, data shows that there is virtually no multilateral financial

exclusion after a default to private creditors as shown in Table 2.6. Multilateral creditors

almost immediately lend again to countries after defaulting to private lenders (approx-

imately after six months). Conversely, multilateral lenders impose a two-year exclusion

period after a default to the World Bank agencies. This number is used to calibrate ξ to

0.5, which means an average exclusion from multilateral lending markets of two years.

However, this measure poses some caveats. I lack microdata, therefore, within a year

I cannot distinguish whether commitments occurred before or after the default (in case

it was the first year the country is in default), which may affect the results. I try to

25This is the same approach that I use in Bru (2021).
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Table 2.6: Years without Multilateral Commitments after Default to the Following
Lenders

Defaulted Creditor Average Years
Private lenders 0.55
Multilateral lenders 2.04

mitigate this issue by considering financial exclusion the lack of commitments the year

after a default occurred, even when there was no defaulted debt in the year after. An-

other caveat is related to the fact that if a country was not receiving multilateral funds

and it defaults to a creditor and after the default it continues not receiving multilateral

financing, the country is considered to be in exclusion from multilateral lending, even if it

was already not being financed by these creditors, overestimating the exclusion measure.

This overestimation should not be of a great magnitude given that lack of multilateral

funds is quite unusual. Similarly, if a country was not receiving funds from multilateral

lenders after a default, and there is a year in which the country is not in default and then

it defaults again, the measure starts counting a new period of exclusion following the

second default, even if there was no multilateral access between both default episodes,

underestimating the measure. Finally, when there are several years in a row with positive

amounts of defaulted debt and the lack of multilateral funds starts at some point that

is not the first or second years in default, I consider that there is no financial exclusion

at first (so zero years) and then I count a new exclusion period starting at the first year

without access. Also, if throughout the years in default the country re-accesses and loses

access again, I count them as different exclusion periods.

Despite this descriptive measure has some limitations, it is still useful to estimate

ξ. Furthermore, the way multilateral financial exclusion is estimated and the results for

the multilateral financial exclusion after a default to the World Bank are supported by

the results for multilateral exclusion after a default to private creditors, since the lack of

exclusion from multilateral financing after a default to private lenders has already been

shown by Avellán et al. (2021) and Bru (2021).
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2.6.5 Solution Method

In this model every period, after observing output, the sovereign must make a default

decision (either defaulting to private lenders, to multilateral and private lenders or to

none), and in case of no default, two portfolio allocation decisions, the amount of private

bonds, bt+1, and of multilateral loans, mt+1. As explained in Boz (2011), to which this

setting is relatively similar, given that the lenders offer different terms for their loans, the

problem can be solved with standard techniques.

Therefore, I discretize the state space for output, zt and gt, and the state variables

b̂t and m̂t, given that the model is solved in detrended form. Regarding output, I ap-

proximate the income process with a Markov chain using Tauchen’s method. In order to

determine the size of the grid for the shocks, I keep increasing the grid size until the point

where the results of the simulation remain almost unchanged if the grid size is increased.

This occurs with 13 grid points for each of the shocks, which gives a wide range of income

shocks. Also, I establish a grid size for b̂t that is not binding for the sovereign, that is,

[-0.8, 0.0], with 151 grid points, and a grid size for m̂t [m, 0]. In the benchmark model the

grid size for m̂t is [-0.15, 0], realistic given the empirical evidence, and it includes 26 grid

points; but I also use different values for m as specified in the article, with a proportional

change in the number of grid points.

With these inputs, the following algorithm is completed:

1. Start from the discretization of the state space above.

2. In order to solve the model, use an initial risk-free private debt price: q̂(b̂t+1, m̂t+1, zt, gt) =

1
1+r

.

3. Solve for the optimal decisions of default and portfolio allocations b̂t+1 and m̂t+1

given the private debt price q̂(b̂t+1, m̂t+1, zt, gt) and the multilateral debt price,

qm(m̂t+1), using value function iteration.

4. Given these optimal decisions, compute the different default probabilities, d̂(b̂t, m̂t, zt, gt),

Dd̂(b̂t, m̂t, zt, gt) and Totaldˆ (b̂t, m̂t, zt, gt).
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5. With these default probabilities, update the private debt schedule

q̂(b̂t+1, m̂t+1, zt, gt) = Et

{︄
1−Totaldˆ (b̂t,m̂t,zt,gt)

1+r

}︄
+Et

{︄
λ θ d̂(b̂t,m̂t,zt,gt)

(r+θ)(1+r)

}︄
+Et

{︄
λ θ ξ Dd̂(b̂t,m̂t,zt,gt)

(r+θ)(1+r)(r+ξ)

}︄
6. With this new private debt price, repeat steps 3 (update the optimal decisions of

default, b̂t+1 and m̂t+1), 4 (update default probabilities) and 5 (update the private

debt schedule) until convergence.
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