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Abstract

Emerging-market sovereigns are not fully excluded from private credit during de-
fault, contrary to what the literature assumes. Using World Bank data on 66 default
episodes, I show that private creditors keep lending, although about two-thirds less
than in normal times. Most of it comes early, and the first half of an episode receives
roughly 3.7 times as much as the second. This access can help the government smooth
its expenditure through stressful times (an insurance effect). But it can also weaken the
sovereign’s commitment to repay and raise spreads in normal times (a commitment
effect). To weigh the two, I develop a model with two sequentially accessed private
markets, calibrated to Colombia. Removing the second market makes the sovereign
better off by 0.28% in consumption-equivalent terms. The commitment effect dom-
inates unless re-entry to the regular market is fast enough. The equilibrium can be

read as a coordination failure among private lenders that hurts the borrower itself.
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1 Introduction

Standard sovereign-debt models assume full exclusion from private markets while in de-
fault. That is, no new borrowing until re-entry, whether re-entry is modeled as a random
event or as the close of the negotiations over the defaulted debt. However, this is not
the case in reality. Figure 1 shows disbursements and net flows from private external
creditors for Argentina and Brazil, with shaded regions marking default episodes. Even
during default episodes, both governments were still able to borrow new funds from pri-
vate external creditors. And this fact is not specific to these two countries.
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Figure 1: Private disbursements / GDP (%, solid) and net flows on private external debt
/ GDP (%, dashed), Argentina and Brazil, 1980-2020. Shaded regions mark Asonuma
and Trebesch (2016) default episodes with missed payments (the AT-PDW classification,
defined in Section 2). In every episode in the sample, both countries continue to receive
private disbursements, concentrated in the early years of each episode. Source: World
Bank International Debt Statistics, default dating from Asonuma and Trebesch (2016),
and GDP from IMF World Economic Outlook.

Across 66 default episodes from the Asonuma and Trebesch (2016) sovereign-debt-restructuring
database (henceforth AT), covering 49 emerging-market and developing economies over
1980-2020, sovereigns have real but limited access to new borrowing from private ex-
ternal creditors during default. It is about two-thirds below the non-default level once
country and year fixed effects are absorbed. This limited access is also front-loaded: in



the first half of an episode the government receives roughly 3.7 times the disbursements
of the second half, and its net flow on private debt is still positive.

On the one hand, access to new funds during a default episode might help governments
smooth their expenditure through stressful times (an insurance effect). But on the other
hand, having an outside option for funding might weaken their commitment to repay,
resulting in higher spreads outside default episodes (a commitment effect). The main ques-
tion this paper tries to answer is: does having access to new borrowing during default

actually make the sovereign better off?

To answer this question, I develop a sovereign-default model with two sequentially ac-
cessed private markets. Market 1 is the regular market where the sovereign borrows in
normal times. Once the sovereign defaults on Market 1, it can still borrow from Market 2
lenders. Market 2 lenders can be thought of as “loan sharks”: they lend to the sovereign
while it is in default. The sovereign has limited commitment to these new lenders as
well. If it defaults again, it goes to autarky for a random period of time. Both default
states carry an output cost. Income is reduced in Market 2, and reduced further in au-
tarky. While in Market 2, a forgiveness shock arrives from time to time and allows the
sovereign to settle its Market 2 debt at face value and re-enter Market 1. With long-term
debt, what the sovereign does when this shock arrives depends on its state. It can settle in
tull, keep borrowing in Market 2 under the output penalty, or default again and go to au-
tarky. In both markets, lenders are competitive and risk-neutral, and bond prices reflect
the sovereign’s default risk. Market 2 lenders also price the risk of yet another default,
so borrowing terms in Market 2 get worse as Market 2 debt accumulates. As a result, the
model produces the front-loaded borrowing as shown in the data.

The model is calibrated to Colombia at annual frequency. The main counterfactual re-
moves Market 2. A Market 1 default then sends the sovereign straight to autarky, which
brings back the standard one-market exclusion structure of the sovereign-default litera-
ture. In effect, it imposes full commitment across lenders: no one lends to the sovereign
while it is in default. In the calibrated model, removing Market 2 makes the sovereign
better off by 0.28% in consumption-equivalent terms at the ergodic center. So at the cal-
ibrated parameters, the commitment effect dominates the insurance effect. Which effect
dominates is not obvious a priori, though. The gain is robust to the default cost in the sec-
ond market. However, it is contingent on the market re-entry probability. If the re-entry
to Market 1 is fast enough, the sovereign stays only a short period of time excluded from
Market 1. Then Market 2 works as cheap insurance against bad times, and the insurance

effect wins. The calibrated economy sits well inside the region where removing Market 2



helps.

These findings suggest that the coordination failure among private lenders is actually bad
for the sovereign itself. While the sovereign is in default against one group of lenders, the
other group still lends to it. Each lender prices its own loans fairly, but none internalizes
what its lending does to the sovereign’s borrowing terms in normal times. Contractual or
institutional arrangements that help private lenders act as a single cohort might therefore
serve the sovereign itself, not only the creditors such arrangements were designed to
protect. The most-favored-creditor reading of the pari passu (“equal footing”) clause is
one existing example (Olivares-Caminal, 2013).!

Related literature. The quantitative framework follows the strategic-default tradition
of Eaton and Gersovitz (1981) and Arellano (2008), with the random-maturity long-term-
bond convention of Hatchondo and Martinez (2009). The difference in debt maturity
between the two markets has a counterpart in the short-versus-long bond distinction of
Arellano and Ramanarayanan (2012), and the output penalty in Market 2 plays the same
role as the endogenous output cost of Mendoza and Yue (2012). What all of these models

have in common is that a sovereign in default cannot borrow from any private lender.

Another strand of the literature models default as a renegotiation instead of an exclusion
state. Yue (2010) has the sovereign and its lenders bargain over a haircut, and in Benjamin
and Wright (2009) the bargaining itself is the source of delay. Dvorkin et al. (2021) (hence-
forth DSSY) calibrate a restructuring model with maturity choice to Colombia, and their
income process and spread moments motivate my calibration choices in Section 4. Still, in
all of these papers the default episode is a bargaining period over the legacy debt, and the
sovereign does not borrow anything new until it settles and repays the negotiated recov-
ery. Positive disbursements during the episode, which is what I find in Section 2, cannot
happen in these models. To get them, a model needs a borrowing option that survives
default, and in my model this is the second market.

Bocola and Dovis (2019) come closer to my two-market structure, with a sovereign that
borrows from foreign and domestic creditor pools simultaneously and a focus on rollover
risk. My sovereign accesses the two pools sequentially instead, and it can still borrow in
Market 2 while it is in default on Market 1. Erce and Mallucci (2018) also study selec-
tive default across creditor types, but as a cross-sectional choice made within an episode.

The coordination problem across lender cohorts is related, too, to the bargaining frictions

'In practice, pari passu has rarely bound in this form. The main exception is the NML Capital v. Argentina
litigation of 20112014 (Schumacher et al., 2021).



caused by holdout creditors in Pitchford and Wright (2012), although there the friction

arises within a single restructuring.

That the exclusion punishment is rarely enforced is a puzzle documented and rationalized
by Tomz and Wright (2007) and Bulow and Rogoff (1989). Gelos et al. (2011) show that
defaulters often regain market access within a few years, long before the formal restruc-
turing is over. I find the same thing happening inside the default itself. Seeing it requires
separating post-default restructurings from preemptive ones, and the AT database draws
this line more sharply. The closest paper to mine is Arellano et al. (2023). They docu-
ment that sovereigns partially repay their existing debt during default, and they model a
continuous repayment intensity on that stock. Even though both papers analyze borrow-
ing under default, the empirical findings are still different. Their repayment intensity is
roughly symmetric over the episode, while the disbursements I find are front-loaded. To
explain this front-loading empirical fact, I introduce sequential markets, which is different

from the one-market case in Arellano et al. (2023).

Outline. The rest of the paper goes as follows. Section 2 presents the facts on private
lending during default, Section 3 builds the model, and Section 4 calibrates it to Colombia.
Section 5 runs the counterfactuals, and Section 6 concludes. The robustness checks and

the solution algorithm are in the appendices.



2 Empirical Facts

This section documents the two empirical facts that the model is built to match. Sovereigns
have real but limited access to external private credit during default (Fact 1). This flow is
also front-loaded, and the first half of an episode receives roughly 3.7 times the disburse-
ments of the second half (Fact 2). Along the way, I also find that disbursements stay low
after the episodes end, that the private debt-to-GDP ratio goes up and then down over
the episode, and that the mix of creditors changes during default.

Data. The private-creditor flows I use come from the World Bank’s International Debt
Statistics (IDS). When a sovereign signs a long-term contract with a private external credi-
tor, IDS records its face value in the year of signing as a new commitment to private creditors.
The cash actually drawn on these commitments during a year is recorded as disbursements
to private creditors. Disbursements received minus the amortization paid to the external
creditors is the net flow on private external debt. It is positive if the sovereign is a net re-
ceiver of funds, and negative if the sovereign is a net repayer. All three series cover public
and publicly guaranteed (PPG) debt owed to external private creditors. External private
creditors cover bondholders, commercial banks, and other private creditors (excluding
bilateral and multilateral creditors).? I divide each series by nominal GDP, taken from the
IMF World Economic Outlook. The IDS series codes and the details of the country-year
panel are in Appendix B.

Default-episode dataset. Iidentify default episodes using the AT sovereign-debt-restructuring
database (Asonuma and Trebesch, 2016), which classifies restructurings by whether and
when the government missed a payment. A restructuring is post-default if a scheduled
payment is missed before negotiations begin. It is weakly preemptive if the government
first publicly announces that it wants to restructure and then misses a payment while
negotiating, and strictly preemptive if no payment is missed at all. I keep episodes that
start between 1980 and 2020. My baseline sample (AT-PDW) covers the post-default and
weakly preemptive default episodes, which excludes the strictly preemptive episodes. In
other words, the baseline includes the episodes where there are actual missed payments.
Appendix A shows that the results are robust to other default-episode sample selections.
The baseline AT-PDW sample has 66 episodes in 49 emerging-market and developing
economies, and Appendix B lists all of them.

ZRestricting attention to private creditors fits the model of Section 3, where lenders are numerous, risk-
neutral, and competitive. Bilateral and multilateral official lending does not fit this description well, since
political considerations and conditionality dominate it.
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Disbursements versus new commitments. Since disbursements are drawings on com-
mitments, the two series should be comoving. Table 1 compares both series. The mean
ratio of disbursements to commitments is 1.02 in default years and 0.97 in non-default
years, and the correlation is above 0.94. In the analysis that follows I use disbursements
as the dependent variable. IDS reports them on 1,272 additional country-years where the
commitment series is missing, and provides a finer creditor-type decomposition (bonds,
commercial banks, and other private) that is not available for commitments. The same

regressions on new commitments yield qualitatively the same results (Appendix C).

Table 1: Disbursements versus commitments: equivalence on the common sample, true-
zero pattern on the gap sample. Means in real 2015 US$ millions per country-year.

N mean commit mean DIS DIS/commit or zero-share corr.

Panel A. Common sample (commit and DIS both observed)

default years 264 757 769 1.016 0.961

non-default years 1,838 2,678 2,589 0.967 0.945
Panel B. Gap sample (commit NaN, DIS observed)

default years 119 n.a. 12.1 61% zero, 25% >$10m n.a.

non-default years 1,153 n.a. 11.2 77% zero, 10% >$10m n.a.

Notes: The sample is AT-PDW interior years, 1980-2020. Panel A uses the country-years where IDS reports
both commitments and disbursements. Panel B uses the country-years where only disbursements are
reported. Most of these have no private credit activity, and 76% of their disbursement values are zero. The
fifth column is the mean ratio of disbursements to commitments in Panel A, and the share of
country-years with zero disbursements (or above $10m) in Panel B. The last column is the correlation
between the two series. Source: World Bank International Debt Statistics.

Episode selection and halves. While AT reports episodes by month and year, the IDS
dataset is annual. Thus, I drop the beginning and end years of each default episode
because they might mix borrowing activity inside and outside the default episode. The
remaining episode years are split into a first half and a second half> 1 consider default
episodes that last at least 4 years.* There are 46 such AT-PDW episodes, in 43 countries,
where disbursement and GDP data are available. Table 2 covers these episodes. The
event study in Figure 2 also needs non-missing observations both before and after the
default episode. Only 35 episodes satisfy this, and Figure 2 depicts the event study on
these episodes.

Event study. For each episode, I average five outcomes over four bins of years. The two
middle bins are the first and second halves defined above. The bins before and after the

3When the number of years is odd, the middle year goes to the first half.
4Since I remove the beginning and end years, 4 years is the minimum episode length that can have a
proper first and second half.



episode match the widths of the two halves. The Before bin has as many years as the first
half and ends just before the episode. The After bin has as many years as the second half
and starts right after it. For example, an 8-year episode gives bin widths of (3,3, 3, 3), and
a 7-year episode gives (3, 3,2, 2). The five outcomes are real new disbursements, real GDP,
the ratio of disbursements to GDP, the net flow on private external debt (disbursements

minus amortization) to GDP, and the private external debt stock to GDP.

Panel (a) of Figure 2 shows that real new private disbursements fall from 100 in the Before
bin to about 24 in the first half and 10 in the second half. They recover only partly in the
After bin, to about 12. So access is limited, but some of it remains. Panel (b) shows that
real GDP falls only modestly over the episode, to 81 and 79 in the two halves, and it
recovers to 106 in the After bin. Since income falls much less, the fall in disbursements
reflects a fall in the credit flow itself. Panel (c) shows the same fall as a ratio to GDP.
Disbursements are 1.43% of GDP in the first half and 0.67% in the second half, so the
front-loading in the event-study sample is roughly two to one. In the broader within-
episode sample, which I use for the Fact 2 regression below, the raw ratio of the first half
to the second half is larger, at about 3.7 to 1.
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Figure 2: Event study around default onset, AT-PDW sample (35 balanced episodes). Pan-
els (a) and (b): real private disbursements and real GDP, indexed to Before = 100 (cross-
episode medians, bootstrap 95% CIs). Panel (c): disbursement / GDP (cross-episode
means, asymptotic 95% Cls). Panel (d): net flow on private external debt / GDP, de-
fined as disbursement minus amortization on PPG private external debt (cross-episode
means, asymptotic 95% Cls, World Bank IDS series DT .NFL.PRVT.CD). Panel (e): private
external debt stock / GDP (cross-episode means, asymptotic 95% Cls, World Bank IDS
series DT.DOD.PRVT.CD). Source: World Bank International Debt Statistics, IMF World Eco-
nomic Outlook, and default dating from Asonuma and Trebesch (2016).

Within-episode debt hump. Panel (e) of Figure 2 shows the path of the private debt
stock to GDP across the four bins. It rises from 14.8% in the Before bin to a peak of 21.1% in
the First half, falls to 17.9% in the Second half, then drops sharply to 9.2% in the After bin.
This is similar to the partial-repayment hump that Arellano et al. (2023) document. Panel
(d) shows where the hump comes from on the flow side. Net flows on private external
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debt (disbursement minus amortization, divided by GDP) average 1.86% in the Before
bin, 0.38% in the First half, and turn close to zero in the Second half (—0.05%) and After
bin (—0.03%). Before the default episode and in the first half of the episode, sovereigns
are net borrowers and the debt stock increases. In the second half of the episode the net
flow is almost zero. At the same time, GDP falls with default, which makes private debt
to GDP peak in the first half of the episode. After the episode, the sharp fall in the debt-to-
GDP ratio comes mostly from the recovery of GDP (Panel b, 79 — 106) and from the debt
restructuring at the end of the episode. It is not driven by net amortization within the
episode. To a first approximation, the hump is debt built up before the default meeting a

talling flow, and borrowing during default that is later repaid plays little role in it.

Fact 1 regression: real but limited access. Irun a panel regression of private disburse-
ments to GDP on a default dummy and a post-episode dummy, with country and year
tixed effects:

Disbursements; ¢
GDP;

x100 = BDiy + vYPir + o + Tt + &, (1)

where D; ; is a default-year indicator equal to one in interior years of any AT-PDW episode
in country 1i, P; is a post-episode indicator equal to one in the five years following each
episode’s end, «; is a country fixed effect, T is a year fixed effect, and ¢; ; is the country-
year residual.’ The estimating sample is the panel of 92 emerging-market and developing
economies that (i) appear in the IDS country list with at least one non-missing observa-
tion over 1980-2020 and (ii) have at least two million population. Of these countries, 49
have an AT-PDW episode in the window and 43 do not. Country fixed effects absorb
level differences across countries, and year fixed effects absorb global shocks. The default
dummy is non-zero only in the interior episode years of defaulting countries. So 3 mea-
sures how much lower private disbursements are during default, conditional on the fixed

effects. Standard errors are clustered at the country level.

Table 2 reports the estimates. Columns 1 and 4 use total private disbursements, my main
series. Columns 2 and 5 keep only bonds and commercial banks, the part of private
external credit closest to the arm’s-length lenders of the model in Section 3. Columns 3
and 6 use new commitments to private creditors, the contract side of the disbursements

discussed above. The first three columns use the full 92-country panel, and the last three

5The coefficients p and y in equations (1) and (2) are different objects from the discount factor 3 and
the CRRA risk aversion vy of the model in Section 3. When the post-episode window overlaps with a later
episode in the same country, I move the overlapping years from the post indicator to the default indicator,
so the two indicators never overlap.



drop the HIPC Initiative completion-point countries.®

Table 2: Regression estimates on private-credit flows, AT-PDW sample, 1980-2020.

All 92 countries HIPC excluded
Private DIS Bond+Bank DIS Commitments Private DIS Bond+Bank DIS Commitments

Default + post-episode panel regression (country + year FE)

Default-year dummy -0.710%** -0.500** -1.334%** -0.852** -0.642%* -1.653***
(0.257) (0.214) (0.427) (0.333) (0.306) (0.482)
Post-episode dummy, 5yr  -0.779*** -0.537*** -1.394%** -0.975%** -0.767*** -1.293***
(0.165) (0.124) (0.306) (0.206) (0.160) (0.268)
Observations 3,351 3,351 2,087 2,086 2,086 1,538
Country FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Within-episode regression (episode FE, log GDP control)
First-half dummy +0.961** +0.526 +0.417%* +0.531*** +0.295** +0.560**
(0.487) (0.326) (0.185) (0.132) (0.119) (0.231)
Observations 373 373 256 148 148 109
Episodes 46 46 41 22 22 21
Episode FE Yes Yes Yes Yes Yes Yes
log(GDP) control Yes Yes Yes Yes Yes Yes

Notes: The sample is AT-PDW interior years, 1980-2020. All dependent variables are in percent of GDP.
Private DIS is total disbursements from private creditors, Bond+Bank DIS keeps only bonds and
commercial banks, and Commitments is new commitments from private creditors. The HIPC excluded
columns drop the 33 HIPC completion-point countries. Standard errors are in parentheses, clustered by
country in the top panel and by episode in the bottom panel. *p < 0.10, **p < 0.05, ***p < 0.01. Source:
World Bank International Debt Statistics and IMF World Economic Outlook.

There is still private credit during default episodes. Private disbursements still average
1.00% of GDP in default years. However, new borrowing is limited in default years: the
default-dummy coefficient is —0.71 percentage points of GDP. I find the same fall with all
three dependent variables and in both samples. It is smaller but still significant for bonds
and commercial banks alone (—0.50 pp in the full panel), and larger for new commitments
(—1.33 pp, on the smaller commitment sample). Without the HIPC countries, the Private
DIS coefficient is larger in magnitude, at —0.85 pp.

Country fixed effects take care of the time-invariant factors behind how much a coun-
try can borrow during default, but the sovereigns that keep any positive flow during
default are still a selected group, because countries that lose all market access drop out
of the regression after the within transformation. The size of the default-year coefficient
also depends on where AT place the episode boundaries, since these dates decide which
country-years count as default years.

6T drop all 33 HIPC completion-point countries in the panel together. For these countries, official
rescheduling (Paris Club, IME, World Bank) may matter more for private flows during default than com-
petitive market forces. The list comes from the IMF and World Bank HIPC Initiative.



Post-episode dynamics. Conditional on the fixed effects, private disbursements stay
low for at least five years after an episode ends. The post-episode coefficient v in equa-
tion (1) is —0.78 pp in the full panel and —0.98 pp without HIPC countries, both significant
at the 1% level and larger in magnitude than the default-year coefficients (Table 2). The
strict AT-PD subsample gives near-identical values (Appendix A). The model of Section 3

is silent on this margin, and I return to it in Section 6.

Fact 2 regression: front-loading within the episode. Conditional on being inside a de-
tfault episode, sovereigns receive substantially more private disbursements early in the
episode than late. To formalize the asymmetry I estimate

Disbursements; ¢
GDP; 4

x 100 = PB1{t € first half of episode,} + v log(GDP;i;) + ue + &i4,
(2)
on the within-episode sample (interior years of length-> 4 episodes), where . is an
episode (country x episode-start) fixed effect and &;; the country-year residual. The
coefficient 3 compares the first and second halves of the same episode. I control for
log(GDP; {) because country size can change during an episode, and the episode fixed
effect alone would not pick that up. Standard errors are clustered at the episode level.

Table 2 (third row) shows that the first-half coefficient for Private DIS is +0.96 pp of GDP,
significant at the 5% level. That is, private disbursements are about 1 pp of GDP higher
in the first half of an episode than in the second half of the same episode, once country
size and episode fixed effects are controlled for. As with Fact 1, this is only an association.
The raw numbers give a sense of the size. Disbursements average 1.53% of GDP in the
tirst half and 0.41% in the second, with a pooled mean of 1.00%, a ratio of about 3.7 to 1.
Without the HIPC countries the coefficient drops to +0.53 pp, but it is significant at the 1%
level on this tighter sample, so front-loading looks more homogeneous among the non-
HIPC episodes. I get the same result with new commitments (+0.42 pp on the smaller
commitment sample, p < 0.05) and on the strict AT-PD subsample (Appendix A). With
bonds and commercial banks alone, the coefficient is +0.53 pp in the full panel but not
significant, and +0.30 pp (p < 0.05) once the HIPC countries are out. For the calibration
I also need this contrast in the six peer countries, measured with commitments so that it
matches the targets in Section 4. In that sample, the first half gets a share of 0.69 of the
within-episode new commitments to GDP. This share is the Fact 2 target in the calibration,

since it is the summary that can be compared directly with the model.
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Creditor-type composition. I split total private disbursements by creditor type to see
which creditors lend to a sovereign during default. For each creditor type, Table 3 gives
the mean disbursement per country-year in percent of the country’s own GDP, which puts
countries on the same footing, and the dollar-weighted share of total disbursements, sep-
arately for default and non-default years. Outside default, bonds are the largest source
of private external credit (58% of credit), while credit from commercial banks (27%) and
other creditors (15%) is limited. In default years, bonds nearly vanish (7%), and the lim-
ited new credit in these years mainly comes from commercial banks (59%) and other pri-
vate creditors (34%). Other private credit is a residual category that contains trade credit
and bank loans guaranteed by export credit agencies, and the notes to Table 3 give the
full IDS definition. Appendix E repeats the Fact 1 and Fact 2 regressions with net flows
by creditor type, and Appendix F runs the Fact 1 regression on disbursements separately
for each creditor type.

Table 3 shows that looking only at bond or commercial bank credit would leave most
of the private lending in default years unexplained. Thus, the findings use sovereign
borrowing from all kinds of external private creditors. The radical shift in borrowing
composition from bondholders to commercial banks and other private creditors during
default suggests that the competitive lenders described in Section 3 can be read as a pool
of bondholders and commercial banks in non-default years, and of commercial banks and

other private creditors in default years.

Table 3: Creditor-type composition of private external disbursements, default vs non-
default years. Per-country-year mean disbursement as percent of own GDP (size-
normalized) and dollar-weighted within-period share (aggregate composition).

Default years Non-default years
Creditor type mean DIS/GDP (%) $-weight share mean DIS/GDP (%) $-weight share
Bonds 0.02 7% 0.45 58%
Commercial banks 0.43 59% 0.34 27%
Other private 0.55 34% 0.27 15%
Total private DIS 1.00 100% 1.06 100%

Notes: AT-PDW interior years, 1980-2020, on the 92-country regression sample. Each row is one
creditor-type component of total private disbursements (DT.DIS.PRVT.CD). Mean DIS/GDP is the average
per country-year within the year-status sub-sample, in percent of own GDP. $-weight share is the
dollar-weighted aggregate share within the year-status sub-sample. The default-year sample has 246
country-years in 43 episodes, and the non-default sample has 3,105 country-years in 92 countries. Other
private, per the World Bank IDS definition, is “other private credits from manufacturers, exporters, and
other suppliers of goods, and bank credits covered by a guarantee of an export credit agency.” Source:
World Bank International Debt Statistics and IMF World Economic Outlook.
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3 Model

This section presents a small open economy model of sovereign default. The sovereign
borrows in two private bond markets that it accesses one after the other, and its debt
is long-term and zero-coupon. A forgiveness option allows the sovereign to settle its
second-market debt and return to the first market. The timing within a period and the
competitive risk-neutral pricing follow Eaton and Gersovitz (1981) and Chatterjee and

Eyigungor (2012).

The timing of lending of these two groups of creditors is sequential. The lenders in the
first market are the usual bondholders, who lend to the government while the govern-
ment has good credit standing. Lenders in the second market are a separate and compet-
itive pool that the sovereign can borrow from only after defaulting on the lenders in the
first market. The government also has limited commitment to these second lenders. This
sequential access to two separate sets of lenders lets the model produce the two empirical
facts shown in Section 2: (i) limited new borrowing in the default episode compared to
non-default years, and (ii) front-loaded borrowing within the default episode.

Environment. There is a sovereign with discount factor 3 € (0,1) and a period utility
function u(c) that is continuous, strictly increasing, and strictly concave. There are two
groups of competitive lenders, first-market lenders (L) and second-market lenders (L;).
The two groups are distinct sets of agents, but otherwise they are identical. They are risk-
neutral and competitive, discount at the constant world risk-free rate ' > 0, and price

bonds at zero expected profit.

Total per-period income is x; = y¢ + my, where y; is a persistent log-AR(1) endowment
shock,

logyiy1 = plogye + e¢y1, e ~N(0, 0-5)/

and m; is a small i.i.d. transitory shock, independent of y, with a continuous CDF G(m)

on [—m, m]. The transitory shock is only there to help the numerical solution (Appendix G).

The sovereign maximizes

Sequential market access. The sovereign begins in Market 1 (M;) with a debt stock by
owed to L. If it defaults on Ly, it loses access to M1 and moves to Market 2 (M,), where it
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faces an output penalty
yiy) < v,

and it starts with a new debt account b, = 0 owed to L,. Its M; stock is extinguished, with
no recovery across markets in either direction. A second default, this time on L;, sends

the sovereign to autarky, where the output penalty is strictly more severe,

y®&y) < yify) < v,

and the M, stock is extinguished.

In each period that the sovereign spends in M, or in autarky, a forgiveness shock arrives
with probability © € (0,1). From autarky, the shock returns the sovereign to Market 1
with b; = 0 in the period in which it arrives, while in Market 2 it triggers the three-way
choice described below. The re-entry probabilities from M, and from autarky could in
principle differ, but the AT data identify them separately only weakly, so I use the same 0
for both.

Long-term zero-coupon bonds. Debt in each market i € {1,2} is long-term and zero-
coupon, with random maturity. Each period, every unit of outstanding b; matures with
probability A; € (0,1] and then pays one unit of consumption. If A; = 1, then the bond is
a one-period bond. Let b; be the existing stock of debt at the start of the period, and b/
the new stock of debt chosen for the next period. The sovereign repays A;b; of its existing
debt and borrows b{ — (1 — A;) b; in new debt at the price qi(y, b{). When the sovereign

repays in market 1, its budget constraint is

C = Ystate — Aibi + Gh(y,b{) (bi/_ (1—A1) bi)/ c=0, 3)

where Ystate is y in Market 1 and ygef (y) in Market 2. Because debt is long-term, the price

qi also depends on how much the sovereign is expected to borrow next period. More
expected issuance means a capital loss for the existing bondholders. Competitive lenders
price this standard debt-dilution force in up front.

State variables and within-period timing. The state at the start of period t has two
components: the persistent endowment shock y, and the regime-and-stock pair, which is

one of:

e [n Market 1 with debt stock b; owed to L;.
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* In Market 2 with the forgiveness shock not yet drawn this period, with debt stock b, owed
to L. I refer to this regime as NF (“no forgiveness this period”).

* In Market 2 with the forgiveness shock drawn this period, debt stock b, owed to L,. I
refer to this regime as F (“forgiveness offered”).

* Autarky, with no debt.

The timing within a period follows Eaton and Gersovitz (1981). Shocks are realized at the
start of the period, and then the sovereign chooses its action. If it repays, it first pays the
matured fraction of its existing debt and then issues new debt at the equilibrium price.
Consumption is the residual. Finally, the regime and the stock for t 41 follow from the
action and from next period’s forgiveness draws. Figure 3 summarizes the within-period
decision tree.

The action choice depends on the regime:

e Market 1. Repay or default. Defaulting consumes the M,-penalty endowment y$€f(y)

this period (no same-period M, borrowing) and moves the sovereign to NF next pe-
riod with b, = 0.

e Market 2 / NF. Repay (under the M, output penalty y$¢(y)) or default, sending the

sovereign to autarky.

o Market 2 / F. A three-way choice Xt € {accept, reject-repay, default}. (i) Accept F: settle
by to L in full, re-enter M; next period with b, extinguished and a freshly chosen
by. (ii) Reject F (stay in My): decline this period’s F draw, repay A;by, choose bj, bear
the M, penalty, and face an independent F draw next period. (iii) Default: repudiate
the M, debt and enter autarky next period.

¢ Autarky. Consume penalized output. With probability 6, return to M; with b; =0
next period.

The F-regime trade-off. With one-period bonds (A, = 1), accepting F is mechanically
equivalent to repaying in M; at full face value: both require the sovereign to settle the
entire current b, this period. With long-term bonds (A, < 1), accepting F costs an extra
lump sum of (1 — A2)by compared with rejecting it and staying in Mj. If returning is
chosen, the sovereign escapes the M, output penalty from then on. The choice is not
trivial, and it is state dependent: if b, is high, the repayment cost may dominate the
benefit of getting rid of the output penalty, and the sovereign may choose to reject F.
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then issue at q;
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(y) F draw: yes / no .
Ay 1)

Figure 3: Within-period timing.

Value functions. Value functions take (y, m,b) as arguments. Because m is i.i.d., the
equilibrium bond prices do not depend on it.

Market 1. Define the unconditional value W as the maximum of repaying and default-
ing:
My
Wiy, m,by) = max{ Vily,m,b1), V3" (y) }. @)
The repayment value V; solves

Vily,m,bi) = max {ulc)+B Zi(y,by) } (5)

1
subject to
c =y+m—Abi+qi(y by)(b;—(1—2A1)by), c=0, (6)

and Zi(y,b1) = Ey/myWily’, m’,b1)l. In the period of an M; default, the sovereign
does not borrow and consumes its Mp-penalty endowment, with the transitory shock set

at its lowest value —m, so the default value does not depend on the realized m. It then
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starts the next period in NF with b, = 0:
VN = () —m) + BEq myy WAy, m’,0)]. (7)
Market 2/ NFE. Symmetrically,
WAT(y,m,bz) = max{ Valy,m,b2), VyR(y) |, ®)

where the M)-default value VQAZ (y) works the same way, with the autarky-penalty en-
dowment this period (again at m = —m) and autarky with no debt from the next period
on,

Vet y) = u(uiiiy) —m) + pZ4(y), 9)

with ZAu(y) defined in equation (17) below. The repayment value V, solves

Valy, m, by) = max {ulc)+ B Za(y, by) } (10)
2
subject to
¢ = y$fy)+m—Aaba+ qo(y, by (bs— (1—-A)by), 0. (11)

The M, continuation expectation is
Zo(y,b3) = Epymoy | OWEW, m bg) + (1-0)WAT (', m/b3) |, (12)
where the F shock is drawn next period with probability ©.
Market 2/F.  The F-regime envelope is
Wiy, m,by) = max{ Vi(y,m bs), Wa¥(y,m,bs) }. (13)

The second argument is the value of rejecting F, which already includes the option to
default to autarky through (8), so the three-way choice reduces to this two-way max. The
new piece is VI, the value of accepting F:

VE(y,m,ba) = max {u(e)+B Z(y, bj) } (14)

1
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subject to

c = y+m—b2+q1(y,b{)b{, c>0. (15)
A sovereign that accepts F pays off all of by this period, as a lump sum, and is back in M;
right away. So it already consumes the unpenalized endowment y instead of y$¢f(y), and
it issues new M; debt by at the M; price q1(y, by). From the next period on it is in M; with

no M, debt, which is why the continuation value is Z;.

Autarky. Consumption equals penalized output plus the transitory shock. With proba-
bility 6 the sovereign returns to M; with zero debt:

WA (Y m) = u(ydfy) +m) + pzA(y), (16)

72 (y) = E(y’,m’)\y[ewl(y//mlro) + (1—0)WAu Y/, m/) |. (17)

Bond pricing. Both creditor groups are competitive and risk-neutral. The price that
each group charges depends only on the persistent income state y and on next period’s
stock in its own market, b/. This depends on two simplifications in the model. Since m is
ii.d., it does not enter the distribution of next period’s state, and so it does not show up in
either price. Also, L; and L, have separate balance sheets, and the markets are accessed
in sequence. When L; prices an issuance of by, the only part of the sovereign’s future
behavior that matters for L;’s expected payoff is its behavior in Mj. By (5), this behavior
depends on (y, b{) and not on b,. A sovereign in M; has no current M liability, and any
later default on M; extinguishes the whole M; stock. In the same way, when L, prices an
issuance of b}, only the M, continuation matters, and (10) depends on (y, b;) and not on
bj. The sovereign in M has no current M; liability, having extinguished it on M; default.

Bonds are priced at zero expected profit.

Market 1 prices. Let d;(y’,m/,b;) € {0,1} be the M; default decision and a;(y’, m’, by)
the M; borrowing policy when not defaulting next period. Here a; is the optimal b{
chosen at state (y’, m’, b}), i.e., the argmax of equation (5). A unit of M; debt that survives
next period pays A today (matured fraction) plus a continuation value q;(y’, a;) on the

unmatured fraction. So

1

T3+ E(y miy | (1—dily’,m’, 1)) (M +(1—A1) q1(y’, ai(y’, m’, b7))) }

(18)

qi(y,by) =
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The expectation is over both shocks, y’ and m’. The dependence of the integrand on a; is
the debt-dilution force.

Market 2 prices. The M, price is more involved because the per-unit payoff to L, de-
pends on what the sovereign does next period. Analogously to aj, let alf(y’, m’, b))
denote the M, borrowing policy under the no-forgiveness regime, i.e., the optimal b}
chosen at state (y’, m’, b}) as the argmax of equation (10).

Conditional on (y’, m’, b)), next period either the F shock arrives (probability 6) or it does
not (probability 1 — 0). If the F shock happens, the sovereign can accept F and go back to
M;, or reject it and stay in My, or reject it and also default on M; and go to autarky. If the
F shock does not happen, the sovereign repays or defaults. The table gives the per-unit

payoff to L, in each case.

F shock Sovereign action Payoff per unit to L,
arrives (0) Accept F (settle by in full) 1

arrives (0) Reject F (repay in M») A+ (1—2A2) qaly’, aZNF)
arrives (0) Default (M, — autarky) 0

does not (1 —0) Repay in NF A+ (1—2) qa(y/, azNF)

does not (1 —0) Defaultin NF (to autarky) 0

The accept-F branch pays 1 because the entire stock is settled in cash this period.

The price equates the expected discounted payoff to the unit cost:

1

b)) = ——
qZ(U/ 2) 1+Tf

E(y’,m’)\y [e ’ <1accept Frl+ 1reject Frepay - (AZ + (1 - }\Z)qZ(y // azNF)))

+(1-0)- (1- &y, m',bg) (Ao + (1-M)aaly’, )" |,
(19)
where Taceept F and Lygject Erepay are indicators of the corresponding sub-events on the F-
arrives branch (the default-from-F branch pays 0 and so contributes nothing), and d)*
is the NF default indicator on the no-F-arrives branch. Compared with a counterfactual
without F, the accept-F payoff of 1 raises q,. Full settlement under F is better for L, than
the ongoing long-term stream, which is worth Ay + (1 —A;) q2 < 1 per unit. It is also much

better than the zero that L, recovers in autarky.
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Recursive equilibrium. A recursive equilibrium is a set of value functions {Vy, V,, Vf , Wi, WQIF, Wg ,

policy functions {a;, azNF, af, dy, ngF, %'}, and price functions {q1, gz} such that:

1. Given the prices q; and qp, the value functions solve the sovereign’s problems in
equations (4) to (17), and the policies are the sovereign’s optimal choices in these
problems. The borrowing policies ay, aIZ\TF, and ai solve (5), (10), and (14). The
default decisions d; and d2NF come from (4) and (8). The F-regime decision x" is the

choice between accepting F, rejecting F, and defaulting in (13).

2. Given the sovereign’s policies, the prices q; and q, satisfy the zero-profit condi-
tions (18) and (19).

3. The budget constraints (3) and (15) hold in every state.

I solve for the equilibrium numerically by value function iteration. Appendix G gives the
details.

low y (y =0.90) median y (y =1.00) high y (y=1.09)

0.970 | 1.000 A — V; (M1)
024 — V2 (M)
0.968 0.995 A — = Vau

0.990 A

0.985 A

0.980 A

consumption-equivalent value Ceq
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Figure 4: Value functions at the Colombia calibration of Section 4, plotted across three
income states (y at the 10th, 50th, and 90th percentiles of the income grid) and over the
full debt grid in units of mean endowment. Blue line: Vi(y, b;) in Market 1. Red line:
V,(y, bp) in Market 2. Green dashed line: V,ut(y) in autarky (flat in debt). Vi, V,, and Vaut
stand for W4, Wé\TF, and WA in (4), (8), and (16). Values are computed in consumption-
equivalent units. All curves are evaluated at m = —m. In the M;-default region, V; lies
weakly below V; at b = 0, and the two cannot be told apart in the figure.

Figure 4 plots the solved value functions at the calibrated parameters of Section 4. Outside
the Mj-default region, Vi > V, > V,ut at every (y, b), since the option to repay M; is
worth at least as much as being in M; already, and being in M, is worth at least as much
as autarky. Inside that region, V; lies weakly below V, at b = 0, because the sovereign
does not borrow in the period of an M; default (equation (7)). Atb = 0, the gap V1 — V;

measures the option value of M; over a new M, account. This gap is the M; default
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cost that the model generates endogenously, and it shapes the M; price schedule. At

low income, the sovereign defaults on M; whatever the realized b, so V; is flat at the M,
My

default value V' (y).

The gap Vi — Vaut measures the option value of M, over autarky. This gap is small at
low income, where autarky costs only a little more output than M, under the calibrated
penalties of equation (20), and it grows as income rises. So the flat M;-default region of
Vi gets smaller at higher income. At higher y, the sovereign defaults on M; only at some

debt levels, instead of at all of them.
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4 Calibration and Quantitative Fit

The model in Section 3 has 12 parameters. Seven are fixed externally from standard liter-
ature values or Colombia data, and the remaining five are chosen jointly by simulated
method of moments to match the six targets in Table 4. The model is run at annual
frequency, with Colombia as the target country. I use Colombia because it is a major
emerging-market borrower that earlier papers have calibrated models to, Dvorkin et al.
(2021) among them. My parameters and untargeted moments can then be compared with
theirs directly. Appendix H redoes the welfare exercise for Mexico.

Table 4: Externally fixed parameters, internally estimated parameters, and targeted mo-
ments in the Colombia calibration of the two-market sovereign-default model.

Parameter / Moment Target / Value Model
Externally fixed parameters

Relative risk aversion, y 2.00

Risk-free rate, rf 3.32%

Income persistence, p 0.87

Income innovation s.d., oy, 0.020

M; maturity hazard, A\ 0.084

M, maturity hazard, A, 0.107

Transitory income shock s.d., o 0.005

Internally estimated parameters (SMM)

Discount factor, 3 0.9511

Re-entry probability, 0 0.0933

M, output-penalty cap, dp 0.9481

M, output-penalty elasticity, d 0.6411

Autarky multiplier, daut 0.9810

Targeted moments (SMM loss)

Mean M; debt to GDP 9.92% 10.41%
Mean episode length (years) 10.4 10.7
Commit-asymmetry share 0.690 0.732
In-default to non-default new-commitment ratio 0.590 0.606
Mean spread on Market-1 borrowing 2.61% 1.06%
Default frequency (per country-year) 2.60% 0.93%

Notes: SMM weights: wy = 1 on the first four targeted moments, wy = 0.001 on
the mean spread and the default frequency. Source: World Bank International Debt
Statistics, IMF World Economic Outlook, Bloomberg, and FRED.
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Output penalties. The output-penalty parameters (dy, d5, daut) enter the model through
the kinked-cap form

ysfy) =min{y, dg+dSy—d2y)},  ySh(y) = dawe - min{y, dag}.  (20)

Here § is the long-run mean of income, so the kink sits at d, times mean income. Fig-
ure 5 plots the three regime-conditional output curves {y, ygef(y ), ydef(y)} at the calibrated
dy, d5, daut- In each market, the penalty is the gap between y and the corresponding curve.
In Market 2, it is zero at low y, below the kink at y = d, §j, and it is strictly positive and
increasing in y above the kink. In autarky, the penalty is positive at every y, because
daut < 1, and it also increases with y. Because the absolute output loss increases with in-
come, default is countercyclical and the model is well behaved, as with the kinked cap of

Arellano (2008) and the asymmetric quadratic form of Chatterjee and Eyigungor (2012).

e 4 /’/
1.2 ==Y ) e
7
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1.1+

extra
autarky

1.0 penalty

0.9 1

regime-conditional output

0.8 1

0.8 0.9 1.0 1.1 1.2
income y
Figure 5: Regime-conditional output at the Colombia calibration. Horizontal axis: persis-

tent income state y, in units of mean endowment. Vertical axis: post-penalty output,

same units. Dashed: y (the unpenalized 45-degree line). Red: M, regime ySi(y) =

min{y, dy+d5(y— dzg)}. Blue: autarky regime yglel{(y) = daut min{y, d2 §}. The gap

between the 45-degree line and the red curve is the M, output penalty from defaulting
in Market 1. The gap between the red and blue curves is the additional autarky penalty
from defaulting in Market 2. The arrows at y = 1.05 and y = 1.20 mark both gaps. Both
penalties grow with income, which makes default countercyclical.
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Externally calibrated parameters. The parameters at the top of Table 4 come from the
standard sovereign-default literature or directly from Colombia data. I set the CRRA
curvature to y = 2. For the income process logyi+1 = plogyt + €141, with e ~ N(O, O'IZJ),
an AR(1) on linearly detrended log real GDP for Colombia (1980-2019, leaving out 2020
because of the COVID disturbance) gives p = 0.87 and oy = 0.020. The transitory shock’s
standard deviation, o, = 0.005, does not come from the data. As in Chatterjee and
Eyigungor (2012), it only keeps the numerical solution smooth (Appendix G). For the
risk-free rate I take the annualized mean of the 10-year US Treasury yield over 2002-2017,
which gives ' = 3.32%. Colombia’s mean USD bond spread is measured over the same
years, so the spread and the risk-free rate line up in both window and maturity. The
Market 1 maturity hazard A; = 0.084 is the inverse of the simple mean maturity of new
private external commitments to Colombia in IDS, which is 11.9 years.

Peer-set construction and A;. Colombia has not defaulted in the sample window. I pick
the defaulters in the AT dataset that have similar borrowing patterns to Colombia in the
years outside default episodes. A country is in if its mean private external debt to GDP
in non-default years is within 5 percentage points of Colombia’s and its mean maturity
of new private commitments in non-default years is within £3 years of Colombia’s. Six
AT-PDW defaulters pass the filter: Argentina, Brazil, the Dominican Republic, Morocco,
Peru, and the Philippines (Table 5). There are six countries within the boundaries around

Colombia, mostly Latin American. Figure 6 visualizes them.

Table 5: Colombia and its six peers.

Debt/GDP, non-def (%) Maturity, non-def (yr) Maturity, in default (yr)

Colombia 9.92 11.94 -

Morocco 10.63 13.19 10.09
Peru 8.57 13.18 8.30
Philippines 10.31 12.76 11.32
Dominican Republic 8.91 11.73 7.96
Argentina 13.11 11.54 9.46
Brazil 8.40 10.75 8.99
Peer mean 9.99 12.19 9.35

Notes: 19802020, AT-PDW labeling. Peers are chosen so that their mean private external debt to GDP is
within £5 pp, and their mean maturity of new private commitments within +3 years, of Colombia’s in the
non-default years. In the last column, each country’s mean maturity in default years is the empirical
analog of 1/A,. Colombia has no AT-PDW episode in the window, so it has no in-default maturity (“-").
Source: World Bank International Debt Statistics and IMF World Economic Outlook.

The seven length-> 4 default episodes from this peer subset (Argentina 1982-1993, Ar-
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Figure 6: Comparability check: Colombia (gray dashed line) versus the broader pool of
AT-PDW defaulters, 1980-2020. Left: mean private external debt / GDP. Right: mean
maturity of new private commitments in non-default years. The six countries inside the
dotted box on both dimensions form the peer subset.

gentina 2001-2005, Brazil 1982-1994, Dominican Republic 1982-1994, Morocco 1983-1987,
Peru 1983-1997, Philippines 1983-1992) are the empirical sample used to construct the
default-related target moments below. The event-study patterns of Section 2 also hold in
this smaller sample (Appendix D).

The Market 2 maturity hazard A, = 0.107 is the inverse of the mean maturity of new pri-
vate commitments during default years in the six peers, which is 9.35 years. The mean
maturity of new commitments is 12.19 years in non-default years. For all peers, the ma-

turity is shorter in default years.”

"The same pattern holds for all 92 countries: mean maturity is 9 years in default years and 11.2 years in
non-default years. One caveat is the timing of the defaults. Most sovereign default episodes occurred in
the 1980s. The maturity of sovereign debt has a positive trend over time.
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Internally calibrated parameters (SMM). The five SMM-determined parameters (3,0, da, d5, daut)
are jointly identified by the six targeted moments in Table 4. Mean Market-1 debt to GDP
(target 9.92%, Colombia’s private external debt over GDP, 1980-2020) is most informa-
tive of the discount factor 3. Mean episode length (target 10.4 yr, mean length across the
7 length-> 4 peer episodes) is paired with the re-entry probability 0, the common value
imposed in Section 3 on the M, — M; and autarky — M; transitions. The two within-
episode moments pool the country-years of the 7 peer episodes and use new commit-
ments to GDP, the closest data counterpart to new borrowing in the model. The commit-
asymmetry share (target 0.690) is the share of these commitments that arrive in the first half
of the episode, and it is paired with the M, output-penalty elasticity d5. The in-default to
non-default new-commitment ratio (target 0.590) is the pooled mean of commitments to GDP
in the episode interiors, divided by the pooled mean in non-default years, again across
the 7 peer episodes. It is paired with the autarky multiplier dau. The mean spread target
(2.61%, Colombia’s 10-year USD bond spread over 2002-2017) is most informative of the
M, output-penalty cap d,. The reason is that d, sets the level of the M; default bound-
ary, and so the level of the equilibrium default-risk premium. The default frequency target
(2.6% per country-year, the rate at which post-default episodes start across 119 low- and
middle-income countries over 1980-2020) is not paired with any one parameter, since all
of them affect it. Appendix B explains how I construct the spread and default-frequency

targets. These pairings are only a guide, since all five parameters are determined jointly.

SMM loss. I choose the five parameters to minimize a weighted sum of squared per-
centage deviations of the model moments from their targets, with much less weight on
the spread and the default frequency than on the other four moments (Appendix G gives
the loss function and the weights). At the optimum, mean debt to GDP, episode length,
the commit-asymmetry share, and the in-default to non-default ratio, which are the four
flow and stock targets, are all within 7% of their data values (Table 4). The mean spread

and the default frequency are undershot, for a structural reason.

Sources of the spread and default-frequency undershoot. Inthe model, the mean spread
is 1.06% and the default frequency is 0.93% per year. The targets are a bond spread of
2.61% and the IDS-119 default hazard of 2.6%. A better optimizer would not close these
gaps, because they come from a tension inside the model. Matching the empirical Fact 1
ratio of 0.59 requires Market 2 to be a moderately unattractive lender, so that borrowing
during default stays strictly below borrowing in normal times. But when Market 2 is

unattractive, defaulting in Market 1 is also less appealing, which limits the default risk
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that Market 1 lenders have to price, and the equilibrium default frequency and spread
both go down. Getting the spread and the default frequency up to their targets would
need a more attractive Market 2, and that would push the ratio of in-default to non-
default borrowing above one, against Fact 1. The model cannot deliver the Fact 1 ratio
together with a high spread or a high default frequency, so the calibration gives priority
to the within-episode moments, including the Fact 1 ratio. This is a standard limitation of
one-asset sovereign-default models. Arellano (2008) also undershoots the empirical level
of sovereign spreads, and so do Aguiar and Gopinath (2006), who point this out them-
selves. Allowing partial debt carryover when the sovereign moves from M, back to M;
would ease the tension. With carryover, the sovereign would re-enter M; with b; = kb,
for some k € [0,1] instead of b; = 0, which makes re-entry itself costly and gives the
depression in commitments after the episode a structural channel. I leave this extension
for future work.

Untargeted moments. Beyond the calibration targets in Table 4, Table 6 reports addi-
tional moments produced by the model at the calibrated parameters, alongside data val-
ues for the 6-peer set and Colombia. The data moments use annual series, log-linearly
detrended in the same way as in the income-process estimation (see the notes to Table 6).
The magnitudes reported here do not match the canonical emerging-market business-
cycle moments of Neumeyer and Perri (2005). Their quantification uses quarterly HP-
filtered series. This paper reports the comparison on annual linearly detrended data,
for internal consistency with the SMM calibration. The model matches Colombia’s in-
come volatility closely (c(logy) = 4.03 pp in the model versus 4.05 pp in the data) and
the consumption-income comovement closely (p(logc,logy) = 0.99 versus 0.96), while
understating relative consumption volatility (o(logc)/o(logy) = 0.99 versus 1.34). The
spread—income correlation in the model (—0.72) is more negative than the typical empir-
ical values across the peers and Colombia (which range from about —0.17 to —0.43), but
of the right sign and order of magnitude. The NX to y correlation is closer to zero in the
model than in the peers, a known weakness of this class of models, pointed out by Aguiar
and Gopinath (2007).

Model-vs-data event study. Figure 7 compares the model’s simulated event study around
default episodes with the 6-peer data event study of Figure 12 in Appendix D, bin by bin.
Inside the episode, the two flow margins match. The net flow on private debt is positive
in the first half and close to zero in the second, in both the model and the data (4+0.60
and +0.06 percent of GDP in the model against +-0.87 and —0.08 in the data). This profile
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Table 6: Model fit on untargeted business-cycle moments at the Colombia calibration,
alongside the corresponding data values for Colombia and the six peer defaulters.

Moment Arg DR  Mor Bra Per Phi Col Model
o(logy) (pp) 822 572 356 511 14.41 10.10 4.05 4.03
o(logc)/o(logy) 120 088  1.29 1.04 0.57 0.36 1.34 0.99
p(logc,logy) 080 039 071 0.83 0.33 0.49 0.96 0.99
o(NX/y) (pp) 368 317 3.78 2.30 4.03 3.48 3.24 0.53
p(NX/y,logy) —0.56 —0.33 +0.02 —0.11 +0.02 —0.43 —0.18 +0.14
p(spread, logy) n.a. n.a. n.a. —0.38 —0.32 —0.17 —0.43 —0.72

spread coverage  n.a. n.a. na. 1998-2016 2003-2016 2005-2016 2002-2017

Notes: Annual real GDP and consumption 1980-2019, log-linearly detrended (2020 dropped to remove the COVID

disturbance, matching the Colombia income-process estimation). Spread—income correlation: each country’s
Bloomberg USD 10-year sovereign yield minus DGS10, against linearly detrended log real GDP, over the coun-
try’s spread-coverage window. Real GDP is from World Bank WDI in constant USD. Real consumption is indexed
from quarterly real private-consumption growth (S&P Capital IQ Pro), chained to annual frequency. NX to y
is exports minus imports as a share of GDP, from GMD. Argentina, the Dominican Republic, and Morocco lack
pre-Colombia-window Bloomberg coverage (n.a.). The Model column uses a T = 200,000 annual simulation at
the calibrated parameters, with a linear detrend on the log series. Source: World Bank WDI, S&P Capital 1Q Pro,
Bloomberg, FRED (DGS10), and IMF World Economic Outlook.

is not targeted by the calibration. The gross-flow contrast across halves is 2.1 to 1 in the
model against 2.6 to 1 in the data. Here the calibration does target the related first-half
commit share, so part of this match is built in. The two outer bins are outside the scope
of the model. In the Before bin, the simulated sovereign is already reducing its debt on
the way to default, while the peer economies were still borrowing heavily. In the After
bin, the model produces a borrowing boom at re-entry, because the sovereign returns to
Market 1 with zero debt and borrows again. In the data, there is at most a partial recov-
ery. This failure in the After bin is the other side of the post-episode depression that I
document in Section 2. Both come from the sovereign re-entering M; with no debt, and

the debt-carryover extension discussed above is the most direct way to address both.
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(a) Net flow on private debt / GDP (b) New-lending flow / GDP

[ data (6-peer, commitments)
I model (disbursements)

.

_2 4
1 4
—37 [ data (6-peer)
EEE model -
0

Before Fii“st Seclond Aféer Before First Second After
half half half half

% of GDP, mean
AN
% of GDP, mean

Figure 7: Model versus data around default episodes. Data: pooled 6-peer bins as in
Figure 12. Panel (b) uses new commitments to GDP, and the data net-flow bins have no
confidence bands. Model: simulated bins at the calibrated parameters with 95% confi-
dence intervals. The model flow is new lending bj’ — (1 —=A;)b; over output.
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5 Counterfactuals

The main experiment removes the second private market from the model calibrated in
Section 4. That shuts down lending by a second cohort of creditors, which is what my
model adds to the standard setup with one creditor group and an exclusion state. The
experiment is also close in spirit to the most-favored-creditor reading of pari passu. In
two robustness sweeps, I then vary the M, output-penalty elasticity d5 and the re-entry
probability 6 one at a time, to find where the welfare gain changes sign. Removing M,
gives a consumption-equivalent gain of Ac = +0.28% at the ergodic center (y = 1,b =
0). This gain is robust to the harshness of M, and changes sign only when re-entry is
fast enough, and the calibrated re-entry rate, 0 = 0.0933, is well inside the region where

removing My improves welfare.

Removing the second market: pari passu. 1ask how welfare and equilibrium quantities
change when the second private market is removed entirely. A default in Market 1 then
sends the sovereign directly to autarky, which gives back the standard long-term-debt
sovereign-default structure of Chatterjee and Eyigungor (2012). All other parameters stay
at their calibrated values in Table 4.

To compare welfare, I use the consumption-equivalent gain Ac defined by the Lucas com-
pensation
o
VY, b=0) = E) B'u(ct®™ (-] @™ (1+Ac)), (21)
t=0
evaluated at the ergodic center (y =1,b = 0), where y = 1 is the median of the persistent
income process. P3¢ stands for the policy and price functions of the calibrated baseline

economy, cbase

(- | ®P2s¢) is date-t consumption along the baseline policy path from (y, b),
and V(y, b) is the Market-1 value function in the counterfactual equilibrium without M.
So Ac is how much baseline consumption would have to go up, by the same percentage
in every period and state, for the baseline sovereign to be as well off as the counterfactual
one. With CRRA utility u(c(1 + Ac)) = (1+ Ac) ™Y u(c), so the constant comes out of the
discounted sum. For y = 2 we have u(c) = —1/c, both value functions are negative, and
equation (21) gives 1+ Ac = VP3¢ /et A positive Ac therefore means the sovereign is

better off without M.

Removing Market 2 improves the sovereign’s welfare by Ac = +0.28% at the ergodic
center (Table 7). At zero M; debt, the gain is positive at every income state. Figure 8

shows it going from +0.15% at the highest y to +0.56% near the lowest.
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Table 7: Equilibrium moments and welfare-equivalent consumption gain in the baseline
two-market economy versus the counterfactual with M, removed, at the Colombia cali-
bration.

Baseline (M, active) M, removed A
default frequency (annual) 0.93% 0.39% —0.54 pp
mean M; debt to GDP (in M) 10.4% 45.3% +34.9 pp
mean spread (annualized) 1.06% 0.42% —0.64 pp
sd of spread 0.75% 0.24% —0.51 pp
corr(spread, logy) —0.72 —0.78 —0.06
mean episode length 10.74 yr 10.56 yr —0.19 yr
welfare gain Acat (y =1,b =0) +0.28%

Notes: Simulation at the parameters of Table 4, Ty, = 200,000 annual periods. Model spread:
A1/d1 — M —1f, averaged over the simulated M; periods. This steady-state approximation ignores
how q; depends on next-period borrowing through debt dilution. Ac is from equation (21) at (y =
1,1 =0).

Welfare gain from removing Market 2

—e— Ac(y)atb=0
0.5 4

0.4 -
0.3 1

0.2 4

0.8 0.9 1.0 1.1 1.2
Persistent income state y

Welfare-equivalent consumption gain Ac (\%)

Figure 8: Welfare-equivalent consumption gain Ac from removing Market 2, by persistent
income state y, evaluated at zero M; debt (b = 0). It is positive at every income state and
broadly falls as y rises. Low-income states suffer more from the M, option in the baseline
because below the kink at y = d; § (equation (20)) the M, output penalty is zero, so a
default on M; costs them no output.
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The gain comes from commitment, in a form that only exists with two markets. In the
baseline, defaulting on L; closes off L but not private credit in general, since Market 2 is
still there. That puts a cap on what a Market 1 default can cost. So the sovereign defaults
on M more easily, and L, creditors, being competitive, charge for it from the start. The M;
spread ends up high, at 1.06%, and borrowing capacity ends up small, at 10.4% of GDP.
Take M, away and a default in M; leads straight to autarky, which is a strictly worse
outside option. Defaults drop from 0.93% to 0.39% per year, the spread from 1.06% to
0.42%, and borrowing capacity goes up about four times, from 10.4% to 45.3% of GDP.
In the model, the expansion of debt smooths consumption against income shocks more
efficiently. The welfare gain is positive at every y, even though the sovereign now spends
most of its time in autarky in the stationary distribution (90.5% versus close to 0%). The
time in autarky rises mechanically, since 0 = 0.0933 implies a mean autarky spell of about
10.7 years.

Removing M, is the structural counterpart of strict across-cohort separation, which is
suggestive of the most-favored-creditor reading of pari passu. In the baseline, L; lenders
take a haircut at default and L, lenders then lend fresh money on clean terms. Read as
in Olivares-Caminal (2013), pari passu is designed to deter exactly this kind of difference
between cohorts. Without M, there is no second cohort, so no new creditors come in on
better terms while the sovereign is in default on M, and the most-favored-creditor con-
cern goes away. Note that the welfare gain from removing M, measures the consequence
of strictly separating cohorts of private creditors. It is not a calculation of what enforcing
pari passu would do, because as a contractual provision pari passu does not categorically
prohibit new lending. The mapping defined here is structural only, and it should not be
read in legal terms. Arellano et al. (2023) run the same experiment in their single-creditor
partial-default model, where the across-vintage differential takes the form of newer bonds
carrying smaller implicit haircuts than original issues. They likewise interpret eliminat-
ing new issuance during default as “adding more stringent pari passu clauses to the bond

contracts.”

M, harshness dimension. I vary the M, output-penalty elasticity dS over the grid and
keep the other SMM parameters at their calibrated values. At each grid point, I solve the
model again with M, active and report the welfare-equivalent gain Ac from removing
M,.

From d§ = 0.05 up to about d§ = 0.85 the welfare gain stays strictly positive, peaking at
around +0.31%, and the value of +0.28% at the calibrated d§5 = 0.6411 is just below this
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(a) Welfare gain from killing M, (b) Market-1 debt to GDP (c) Annual M; default frequency
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Figure 9: Regime sweep over the M, output-penalty elasticity d5 € [0.05,0.97], holding all
other SMM parameters at their values in Table 4. Panel (a) shows the welfare-equivalent
gain Ac (%) from removing M, at the ergodic center (y = 1,b = 0). Panel (b) shows
mean Market-1 debt to GDP (%) in Market-1 periods, in the baseline equilibrium. Panel
(c) shows the annual default frequency from M; to M, (%). The vertical dotted line in
each panel marks the calibrated d§ = 0.6411.

peak. A higher d§ means a less harsh M,, which makes default in M; cheaper.

Re-entry dimension. The second sweep varies the re-entry probability 0 over the grid,
with all other parameters at their calibrated values. Here 0 governs two different transi-
tions: in M3 it is the per-period probability that the forgiveness offer arrives (which trig-
gers the three-way decision of Section 3), and in autarky it is the per-period probability of
automatic re-entry into M; with b; = 0.

Here the gain falls as 0 rises and turns negative just below 6 = 0.17. Below that cutoff,
re-entry is slow and the sovereign expects a long stay in M or autarky, long enough for
the M, output penalty to matter, so removing M, helps. At 6 = 0.04, the slowest re-entry
rate I try, the gain is +0.62%. Above the cutoff, re-entry is fast and both default states
are short. M, then works as cheap insurance against bad M; realizations, and removing
it hurts, with Ac = —0.41% at 6 = 0.20 and —4.41% at © = 0.35. At 6 = 0.35, the M,
market has all but collapsed, because default in M; becomes close to costless under rapid
re-entry and competitive L; creditors lend almost nothing. The calibrated 6 = 0.0933 is
in the region where removing M, improves welfare, roughly 0.08 below the cutoff. The
trade-off between the insurance effect and the commitment effect shows up most clearly

in this sweep. In the d5 sweep, the sign changes only far into the corner where Mj is soft.

One might think that this welfare result contradicts the borrowing documented in Sec-
tion 2, but it does not, because the comparison is ex ante. Ex post, a sovereign already in

default is better off using the second market than refusing it. What the ex ante result says
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Figure 10: Re-entry sensitivity: welfare-equivalent gain Ac (%) from removing M, at the
ergodic center (y = 1,b = 0), as a function of the re-entry probability 6 swept over the
grid [0.04, 0.35]. All other SMM parameters are held at their values in Table 4. The vertical
dotted line marks the calibrated 6 = 0.0933.

is that the equilibrium played by the sovereign and L; creditors when M, is available is
worse for the sovereign than the one they would play if M, did not exist. In the calibrated
regime the commitment effect dominates. The sovereign knows that M, will be there ex
post, so it cannot credibly promise to repay L;, and L; prices that in. An obvious next
question is which policies could close this commitment gap. Candidates include creditor
coordination treaties that bind second-market lenders to refuse credit during default, or
an international institution doing the same job. The model gives one structural way to

evaluate such proposals, but I leave that for future work.
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6 Conclusion

Emerging-market sovereigns keep borrowing from private external creditors while they
are in default. The access is limited, and most of it comes in the first half of the episode. I
build a sovereign default model with two private markets that the sovereign reaches one
after the other, and I ask whether this borrowing option is good for the sovereign.

In the calibrated model, it is not. The sovereign knows that a default on Market 1 does not
cut it off from private credit. So it defaults more easily, and Market 1 lenders charge for
this in normal times. In the Colombia calibration, the Market 1 spread is 1.06% and debt
capacity is 10.4% of GDP. Without Market 2, the spread falls to 0.42% and debt capacity is
about four times larger. The welfare gain from removing Market 2 is Ac = 40.28% of con-
sumption at the ergodic center, and it is positive at every income level. The commitment
effect is stronger than the insurance effect.

I read this as a coordination failure among private lenders. Each Market 2 lender prices
its own loans fairly. But none of them cares about what its lending does to the terms the
sovereign gets in normal times. The sovereign pays for this. Any arrangement that makes
private creditors act as one group would remove the loss. The most-favored-creditor
reading of pari passu is one such arrangement. Still, I do not want to push this too far.
When re-entry is fast, Market 2 is cheap insurance, and removing it hurts. The answer

depends on how fast the sovereign gets back to Market 1.

The empirical facts come from countries that still have some private access during default,
so they are a selected group of defaulters. The welfare result comes from one calibration,
to Colombia. The Mexico calibration in the appendix is only a partial check. And the pari
passu reading is only my interpretation. Others are possible.

The model has one prediction that I have not tested yet. Episodes with more Market 2
borrowing should last longer, because a larger Market 2 debt makes the forgiveness offer
more expensive to accept. Splitting the AT episodes by how much the sovereign borrows
during default would be a direct test. On the model side, one extension is to let part of the
Market 2 debt carry over to Market 1 at re-entry. The removal experiment then becomes
a continuous policy lever. Carryover would also give the model a reason for the drop in
borrowing after the episode, which Section 2 documents and the current model cannot

produce.
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A AT-PD strict-subsample robustness

The main empirical section restricts to AT-PDW episodes: cases where missed payments
occurred, whether the restructuring was post-default or weakly preemptive. As a robust-
ness check this appendix re-runs the regressions of Table 2 on the strict AT post-default
subsample (AT-PD), which drops the weakly preemptive episodes. Dropping weakly pre-
emptive years can split a single AT-PDW episode into multiple shorter AT-PD episodes
(Appendix B).

Table 8: Facts 1 and 2 on the AT-PD strict subsample (post-default only, weakly preemp-
tive episodes dropped).

All 92 countries HIPC excluded
Private DIS Bond+Bank DIS Commitments Private DIS Bond+Bank DIS Commitments

Fact 1: default + post-episode panel regression (country + year FE)

Default-year dummy (Fact1) -0.663*** -0.464** -1.281%** -0.865*** -0.673** -1.715%**
(0.243) (0.207) (0.435) (0.321) (0.293) (0.460)
Post-episode dummy, 5 yr -0.769*** -0.516*** -1.417%** -1.007*** -0.767*** -1.365**
(0.163) (0.125) (0.306) (0.219) (0.172) (0.298)
Observations 3,360 3,360 2,096 2,092 2,092 1,543
Country FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Fact 2: within-episode regression (episode FE, log GDP control)
First-half dummy (Fact 2) +0.998* +0.492 +0.396* +0.445** +0.103 +0.393**
(0.559) (0.374) (0.201) (0.183) (0.118) (0.193)
Observations 341 341 226 120 120 81
Episodes 46 46 41 22 22 21
Episode FE Yes Yes Yes Yes Yes Yes
log(GDP) control Yes Yes Yes Yes Yes Yes

Notes: The sample is AT-PD interior years, 1980-2020. All dependent variables are in percent of GDP.
Private DIS is total disbursements from private creditors, Bond+Bank DIS keeps only bonds and
commercial banks, and Commitments is new commitments from private creditors. The HIPC excluded
columns drop the 33 HIPC completion-point countries. Standard errors are in parentheses, clustered by
country in the top panel and by episode in the bottom panel. *p < 0.10, **p < 0.05, ***p < 0.01. Source:
World Bank International Debt Statistics and IMF World Economic Outlook.

The qualitative facts hold under the strict classification. Default years still show a lower
level for all dependent variables, in both the full panel and the sample without HIPC
countries. The default-dummy coefficients range from —0.46 to —1.72 pp across depen-
dent variables, and all are significant at the 5% level or below. The first-half premium
within the episode also stays positive for all dependent variables. The Private DIS first-
half coefficient stays significant both in the full panel (+1.00, p < 0.10) and without HIPC
countries (+0.45, p < 0.05). The coefficient for bonds and banks only falls to an insignifi-
cant value in the strictest combination of AT-PD, bonds and banks, and no HIPC countries
(+0.10, p = 0.39). This weaker result comes from the AT-PD classification, which breaks
some AT-PDW episodes into shorter intervals and so dilutes the contrast between the first
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and the second half. So the Fact 2 result in the main text is not driven by the inclusion of

weakly preemptive episodes.
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B Data Sources

This appendix describes the variables, the datasets, and the full list of AT-PDW episodes

used in the paper.

Table 9 lists every variable in the empirical analysis, together with its World Bank indica-

tor code where there is one, and its source dataset.

Table 9: Data sources used throughout the paper.

Object Code Provider

New private-creditor commitments DT.COM.PRVT.CD World Bank IDS
(USD)

New private-creditor disburse- DT.DIS.PRVT.CD World Bank IDS
ments (USD)

Private external net flow (USD) DT.NFL.PRVT.CD World Bank IDS
PPG external debt to private credi- DT.DOD.PRVT.CD World Bank IDS
tors (USD)

Avg. maturity, new priv. commit- DT.MAT.DPPG.PR World Bank IDS
ments (yr)

GDP, current USD (primary) NGDPD IMF WEO

GDP, current USD (fallback) NY.GDP.MKTP.CD World Bank WDI
Real GDP, constant 2015 USD NY.GDP.MKTP.KD World Bank WDI
Real GDP growth (annual %) NGDP_RPCH IMF WEO

US implicit GDP deflator (base - US BEA / FRED
2015)

10-year US Treasury constant- DGS10 FRED

maturity yield

Colombia 10Y USD synthetic 1248 (COLOM 8 11/14/35 ref.) Bloomberg
sovereign yield

Brazil 10Y USD synthetic sovereign BRAZIL sovereign curve Bloomberg

yield

Peru 10Y USD synthetic sovereign PERU sovereign curve Bloomberg

yield

Philippines 10Y USD synthetic PHILIPPINES sovereign curve Bloomberg
sovereign yield

Mexico 10Y USD  synthetic MEXICO sovereign curve Bloomberg
sovereign yield

Real private consumption growth - S&P Capital IQ Pro
(quarterly)

Exports / GDP, Imports / GDP - GMD (IMF)
Default-episode dating (baseline) AT_PDW Asonuma and Trebesch

(2016)
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The 92-country regression panel. The estimation sample is the panel of 92 emerging-
market and developing economies that satisfy the two selection rules in Section 2. Every
country is in the World Bank IDS country list (119 sovereign entries), has at least one non-
missing IDS observation over 1980-2020, and has a population of at least two million.
Below, I list first the 49 countries with at least one AT-PDW episode starting in 1980-2020,
and then the 43 without one.

Defaulters (49): Albania, Algeria, Argentina, Bolivia, Bosnia and Herzegovina, Brazil,
Cameroon, Democratic Republic of the Congo, Dominican Republic, Ecuador, Ethiopia,
Gabon, Gambia, Guinea, Honduras, Iraq, Ivory Coast, Jamaica, Jordan, Kenya, Liberia,
Madagascar, Malawi, Mauritania, Mexico, Moldova, Morocco, Mozambique, Nicaragua,
Niger, Nigeria, Pakistan, Paraguay, Peru, Philippines, Republic of the Congo, Senegal,
Serbia, Sierra Leone, South Africa, Sudan, Tanzania, Togo, Turkey, Uganda, Ukraine, Viet-

nam, Yemen, Zambia.

Non-defaulters (43): Afghanistan, Angola, Armenia, Azerbaijan, Bangladesh, Belarus, Benin,
Botswana, Burkina Faso, Burundi, Cambodia, Central African Republic, Chad, China,
Colombia, Egypt, El Salvador, Georgia, Ghana, Guatemala, Haiti, India, Indonesia, Iran,
Kazakhstan, Kyrgyzstan, Laos, Lebanon, Lesotho, Mali, Mongolia, Myanmar, Nepal,
Papua New Guinea, Rwanda, Somalia, Sri Lanka, Tajikistan, Thailand, Tunisia, Turk-

menistan, Uzbekistan, Zimbabwe.

AT sub-classifications. Section 2 describes the three categories into which Asonuma
and Trebesch (2016) classify each sovereign-debt restructuring. The baseline sample for
the empirical analysis combines the post-default and weakly preemptive episodes, and
I denote it AT_PDW. The strict post-default subsample, AT_PD, drops the weakly preemp-
tive episodes. Table 2 in the main text reports the results for AT-PDW, and Table 8 in
Appendix A reports the same results for AT-PD.

The two labelings give different episode lists, and one is not simply a subset of the other.
Under AT-PDW, consecutive years that are either post-default or weakly preemptive are
joined into a single episode. Under AT-PD, the weakly preemptive years are excluded,
and this can split a single AT-PDW episode into several shorter AT-PD episodes. For
example, Argentina 1982-1993 is one AT-PDW episode of length 12 (post-default 1982-
1985, weakly preemptive 1986-1987, post-default 1988-1993), but it is two separate AT-PD
episodes (1982-1985 with length 4, and 1988-1993 with length 6). The merging under AT-
PDW and the splitting under AT-PD roughly cancel out in the counts. At length > 4, both
labelings give 48 episodes, in 43 and 42 countries, respectively. At any length, AT-PDW
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has 66 episodes in 49 countries, and AT-PD has 60 episodes in 45 countries.

Borrowing variables. Section 2 defines the three IDS borrowing series, DT.DIS.PRVT.CD,
DT.COM.PRVT.CD, and DT.NFL.PRVT.CD. To compute real values, I use the US implicit GDP
deflator (base 2015).

Sovereign spread. The spread target in the calibration (Section 4) is Colombia’s 10-year
USD synthetic sovereign yield minus the 10-year US Treasury constant-maturity yield.
For Colombia I take Bloomberg’s USD sovereign curve (identifier 1248), anchored on the
on-the-run reference bond COLOM 8 11/14/35 (mid yield to maturity). The US yield is
FRED’s DGS10. I take monthly averages of both series and subtract. For Colombia the
window runs from 2002-04 to 2017-01. The mean spread is 2.61% (Table 4). The spreads
for the other peers in the untargeted-moments table (Brazil, Peru, and the Philippines)

are built the same way, each from its own Bloomberg sovereign curve.

Default frequency. The default-frequency target is the post-default (AT-PDW) hazard
rate among the 119 low- and middle-income sovereigns in the World Bank IDS universe,
1980-2020. I count 110 post-default starts in roughly 4,096 at-risk country-years, about
2.69%, and truncate this to 2.6% for the target.

GDP. Most of the nominal GDP data in current USD come from the IMF WEO series
NGDPD. Before 1980, and wherever WEO is missing, I use the World Bank WDI series
NY.GDPMKTP.CD instead, and in the years where both exist the two series are close.
Real GDP in constant 2015 USD is the World Bank WDI series NY.GDP.MKTP.KD.

Maturity and the external private-creditor debt stock. Average maturity of new pri-
vate commitments (DT .MAT.DPPG.PR, in years) is the empirical analog of the model’s 1/A;
when averaged over a country’s non-default years (and of 1/A; when averaged over its
default years). The stock of sovereign-backed external debt owed to private creditors
(DT.DOD.PRVT.CD, USD current) is the empirical analog of the model’s debt stock b.

The 48 length-> 4 AT-PDW episodes (1980-2020). Table 10 lists every AT-PDW episode

of length at least four years in the 1980-2020 window. Of these 48 episodes, 42 are post-
default (PD) and 6 are weakly preemptive (WP).
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Table 10: Length-> 4 AT-PDW default episodes, 1980-2020.

Country Episode Length AT
Albania 1991-1995 5 PD
Algeria 1993-1996 4 PD
Argentina 1982-1993 12 PD
Argentina 2001-2005 5 PD
Bolivia 1980-1993 14 PD
Bosnia and Herzegovina 1992-1997 6 PD
Brazil 1982-1994 13 WP
Cameroon 1985-2003 19 PD
Democratic Republic of the Congo 1982-1989 8 PD
Dominican Republic 1982-1994 13 PD
Ecuador 1982-1995 14 WP
Ethiopia 1990-1996 7 PD
Gabon 1989-1994 6 PD
Gambia 1984-1988 5 PD
Guinea 1985-1988 4 PD
Guinea 1991-1998 8 PD
Honduras 1981-2001 21 PD
Iraq 1986-2006 21 PD
Ivory Coast 1983-1998 16 PD
Ivory Coast 2000-2012 13 PD
Jamaica 1986-1990 5 WP
Jordan 1989-1993 5 PD
Kenya 1992-1998 7 PD
Madagascar 1981-1990 10 PD
Mauritania 1992-1996 5 PD
Mexico 1982-1990 9 WP
Moldova 2001-2004 4 PD
Morocco 1983-1987 5 PD
Mozambique 1983-1991 9 PD
Mozambique 2016-2019 4 PD
Nicaragua 1983-1995 13 PD
Niger 1983-1991 9 WP
Nigeria 1986-1991 PD
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Table 10 continued

Country Episode Length AT
Paraguay 1986-1993 8 PD
Peru 1983-1997 15 WP
Philippines 1983-1992 10 PD
Republic of the Congo 1983-2007 25 PD
Senegal 1981-1985 5 PD
Senegal 1992-1996 5 PD
Serbia 1992-2004 13 PD
Sierra Leone 1980-1995 16 PD
Sudan 1980-1985 6 PD
Tanzania 1981-2004 24 PD
Togo 1991-1997 7 PD
Uganda 1980-1993 14 PD
Vietnam 1982-1997 16 PD
Yemen 1983-2001 19 PD
Zambia 1983-1994 12 PD

Notes: AT sub-classifications: PD = post-default, WP = weakly preemptive. Source: Asonuma

and Trebesch (2016) and World Bank International Debt Statistics.
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C Commitment-based robustness for Section 2

Table 1 in the main text shows that disbursements and new commitments track each other
closely on the country-years where IDS reports both.

Event-study robustness on commitments. Figure 11 reports the event study with new
commitments (DT.COM.PRVT.CD) as the level series, on the 22 AT-PDW episodes with com-
mitment data in all four bins. The commitment sample is smaller than the disbursement
sample, because IDS does not report commitments in country-years with zero private
creditor activity. These are the 1,272 country-years of the gap sample discussed in the
main text. The qualitative pattern is the same as in Figure 2, which uses disbursements.
Real commitments collapse from the Before bin to the first half and stay low through
the second half and the After bin. The commit-to-GDP ratio is front-loaded within the
episode, with a first-half to second-half ratio of 1.80 here against 2.13 on the disbursement-

based 35-episode sample. The debt-stock panel shows the same hump shape.
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Figure 11: Event-study robustness on new commitments, AT-PDW sample (22 length-
> 4 episodes with non-zero, non-missing new commitments in all four bins). Panels (a)
and (b): real new commitments and real GDP, indexed to Before = 100 (cross-episode
medians, bootstrap 95% Cls). Panel (c): new commitment / GDP (cross-episode means,
asymptotic 95% Cls). Panel (d): net flow on private external debt / GDP (cross-episode
means, asymptotic 95% Cls, World Bank IDS series DT.NFL.PRVT.CD). Panel (e): private
external debt stock / GDP (cross-episode means, asymptotic 95% Cls, World Bank IDS
series DT.DOD.PRVT.CD).
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D Event study on the peer sample

Before committing to the calibration, I check that the empirical patterns documented in

Section 2 on the broader AT-PDW sample also hold on the 7-episode peer subset that I

use for the default-related targets in Section 4. Figure 12 reports the result, replicating

Figure 2 on the 6-peer pooled sample. The same qualitative shape carries through. Real

private disbursements decline steeply from Before to First half (from 100 to 37 on the
indexed series, and from 3.41% to 1.29% of GDP), decline further in the Second half (15
indexed, 0.49% of GDP), and recover only partially in the After bin (1.16% of GDP). The
debt stock has the same hump as in the broad sample, going from 14.5% of GDP in the
Before bin to 25.0% in the first half, then down to 17.3% in the second half and 9.6% in the
After bin. Net borrowing is positive in the Before bin (1.79% of GDP) and in the first half
(0.87%), and close to zero in the second half (—0.08%), as in the broad sample of Section 2.
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Figure 12: Event study around default onset, 6-peer subsample (7 episodes of length > 4).
Pooled means across episode-year observations, 95% asymptotic CIs. Panels (a) and (b):
real private disbursements and real GDP, indexed to each episode’s Before bin = 100.
Panel (c): disbursement / GDP. Panel (d): net flow on private external debt / GDP. Panel
(e): private external debt stock / GDP.
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E Net-flow decomposition

Disbursements are a gross flow. The net flow, DIS; — AMT;, also subtracts AMTj, the
amortization on the existing stock in year t, so it is the closest data counterpart to the
net new private debt taken on in a year. Table 11 reports Facts 1 and 2 with net flows

decomposed by creditor type.

Table 11: Facts 1 and 2 on net flows (DIS — AMT) by creditor type, AT-PDW.

Total NET Bonds NET Banks NET Other-priv. NET

F1 default-year -0.417** -0.171 -0.253* -0.082
(0.201) (0.104) (0.140) (0.085)
F1 post-episode -0.582*** -0.181** -0.271*** -0.166™**
(0.133) (0.073) (0.085) (0.058)
F2 first-half dummy +0.449*** -0.044** +0.220*** +0.283***
(0.110) (0.022) (0.068) (0.078)
Observations (Fact 1) 3,526 3,351 3,351 3,351
Observations (Fact 2) 373 373 373 373
Country FE / Year FE (Fact 1) Yes Yes Yes Yes
Episode FE / log(GDP) (Fact 2) Yes Yes Yes Yes

Notes: The sample is AT-PDW interior years, 1980-2020. The dependent variables are net flows by credi-

tor type, disbursements minus amortization, in percent of GDP. Standard errors are in parentheses, clus-
tered by country in the Fact 1 rows and by episode in the Fact 2 row. *p < 0.10, **p < 0.05, ***p < 0.01.
Source: World Bank International Debt Statistics and IMF World Economic Outlook.

Total net flows fall in default years. The default-year coefficient is negative for every
creditor type, but it is significant only for banks. Raw averages in default years look
different. Bond net flows are negative because existing bonds are amortized and no new
bonds are issued. Bank and other private net flows stay positive. Within the episode, the
tirst-half dummy is positive and significant for total, bank, and other private net flows.
So the front-loading in Fact 2 comes from bank credit and other private credit. Bond net
flows do not front-load. Their first-half coefficient is small and slightly negative, so the
bond stock runs down evenly over the episode.
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F Per-creditor disbursement regression

Table 3 in the main paper reports the dollar-weighted shares of bond, commercial-bank,
and other private disbursements in default and non-default years. Here I run the same

Fact 1 specification once for each disbursement sub-series.

The creditor groups are bondholders, commercial banks, and other private creditors,
where the last group covers credits from manufacturers, exporters, and other suppliers of
goods, and bank credits guaranteed by an export credit agency (the IDS definition in the
notes to Table 3). The results in Table 12 use a common sample of 2,087 observations. For
the bank series and for total private disbursements, the default-year coefficient is signifi-
cant at the 5% level. For the “other private” residual it is significant at the 10% level, and
for bonds it is statistically indistinguishable from zero. Bond disbursements are already
close to zero during default, though. The bond regression is estimating a null within a
narrow range around zero, and it does not rule out a sizable fall. That matches the main
text, where commercial banks are the main lenders during default and non-bank private

creditors form a large second group.

Table 12: Creditor-type decomposition of the Fact 1 regression.

Total (DIS) Bonds (DIS) Banks (DIS) Other priv. (DIS) Commitments

Default dummy -0.812** -0.149 -0.403** -0.260* -1.334***
(0.317) (0.198) (0.183) (0.134) (0.427)
Post-episode dummy (5 yr) -1.100*** -0.377*** -0.467*** -0.256** -1.394***
(0.239) (0.135) (0.133) (0.121) (0.306)
Mean y, non-default yrs 1.76 0.77 0.55 0.44 1.98
Mean y, default yrs 1.40 0.03 0.62 0.76 1.44
Mean y, post-episode yrs 0.78 0.33 0.23 0.22 0.90
Country FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Observations 2087 2087 2087 2087 2087
R? (within) 0.016 0.012 0.002 -0.014 0.017

Notes: AT-PDW interior years, 1980-2020. The dependent variables are in percent of GDP. The FE specification is the same as in
Table 2, with country and year FE and SE clustered by country. Columns 1-4 are IDS disbursement sub-series, and column 5 is new
commitments. *p < 0.10, **p < 0.05, ***p < 0.01. Source: World Bank International Debt Statistics and IMF World Economic
Outlook.
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G Solution and calibration details

I solve the model of Section 3 numerically by value-function iteration. The iteration is
adapted to the three-envelope structure created by the three-way decision in the F regime.

Transitory shock. The transitory shock m is there for numerical reasons, because it
smooths the bond-pricing operator and lets the price iteration converge. Its standard
deviation, o, = 0.005, is the smallest round number at which the value-function itera-
tion converges robustly on the calibration grid, and it is small enough that the simulated
moments stay close to those in the limit with m = 0. The endpoint m of its support is
unrelated to g, the long-run mean of income. In the period of a default, m is fixed at —m
(equations (7) and (9)), so the default decision does not depend on the realized m, while in
every later autarky period WAU uses the actual draw of m through that period’s budget.

Discretization. I discretize the persistent shock y with the Rouwenhorst (1995) method,
which matches the AR(1) persistence exactly. The transitory shock m is put on a grid
spanning +20n,, and the expectations over m’ use midpoint quadrature with truncated-
normal weights. The debt grid allows small positive asset holdings, and it goes high
enough for the debt that builds up in the counterfactuals, where defaults are rare. The
two sensitivity sweeps in Section 5 use a coarser debt grid and shorter simulations for
speed. At the calibrated parameters, the coarse grid gives the same Ac of +0.28%. The
sweep figures leave out the grid points at which the iteration does not converge (6 = 0.02
and 0.50, and d5 = 0.92).

Three envelopes. Given the persistent state y, the within-period Bellman problem comes
down to choosing b{ to maximize u(c) 4+ BZ;(y, b{), with c linear in m. As u’(c) > 0 and
m enters consumption linearly, every candidate b{ traces a line in m-space with slope
u’(cp) and intercept u(cg) + BZi(y, b{), and the optimal b/(m) is a piecewise constant step
function of m whose switch points come from pairwise indifference between adjacent
candidates (Chatterjee and Eyigungor 2012, Lemma 2(ii)). In each iteration I keep track
of three such envelopes:

* env_M1: cp =y —A;b; +qi1(y, b1)(b] — (1 —A1)by). Used to construct Vi and the M,
default threshold against Vg/ll = Wé\“: (y,—m,0).

® env_M2: ¢y = ygef(y) — Abo + q2(y, b5) (b5 — (1 —Az)by). Used to construct V, and
the NF default threshold against deF = WA (y, —m).
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* env_M2_F: ¢y =y — by + q1(y, by)b;, the M; budget under full settlement. Used to
construct VI and the F-acceptance threshold against WA'F.

F-acceptance threshold. The F-acceptance threshold mg(y,bz) is the m at which the
sovereign is indifferent between accepting F and staying in NF, Vf (y,m,by) = W;TF (y, m, by).
Both sides are piecewise linear in m, being upper envelopes of finitely many b{ branches
(on the right side, together with the autarky branch below the NF default threshold), so
their difference VI (m) — WYF(m) is piecewise linear too and can change sign more than
once in [—m, m]. I follow a rightmost-crossing convention, setting m} to the highest m at
which the difference changes sign. F is then accepted in the upper tail [m}, +mm], where
the sovereign has enough resources to settle b, in one payment. This crossing moves
continuously with the prices, so the price iteration stays continuous and a fixed point
exists.

Iteration loop. Each iteration starts from the current prices (qi, q2). Given these prices,
I build the three envelopes and find the thresholds for M; default, NF default, and F
acceptance. Then I update the continuation values Z;, Z;, and ZAut The integral over m/

is computed analytically within each piece of the envelope, and the sum over y’ uses the
Markov chain. The pricing equations (18) and (19) then give new prices. Write H[q gk)] for
the right-hand side of the pricing equation at iterate k. As in Chatterjee and Eyigungor

(2012), I damp the price update,

¢y, b)) = (1-0)- (304N (y, ) + ¢ (y, b)), (22)

with { = 0.5, and stop when the prices in both markets change by less than 107°.

Simulation and moments. Icompute the model moments from one long simulation that
starts with zero debt in Market 1, after a burn-in. Each period draws y’ and m’, applies
the sovereign’s decision, and records the outcome. Both the calibration and the counter-
factuals use the value functions integrated over m. The commit-asymmetry share is built
the same way as in the data, with the episode halves of Section 2, and new commitments
are zero in autarky years. The share is Cpy/(Cry + Csp), where Cpy and Cgpy are the pooled
tirst-half and second-half means of commitments to GDP.
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SMM loss. The SMM loss is a weighted sum of squared relative deviations over the six

targeted moments,
6

£(0) = Y wi((thy — m(©))/Itud)?, (23)
k=1

with weight wy = 1 on mean debt to GDP, episode length, the commit-asymmetry share,
and the in-default to non-default ratio, and wy = 0.001 on the mean spread and the
default frequency. I minimize it by Nelder-Mead with sigmoid box transforms on each
parameter.

Counterfactual without M. In the counterfactual, W)'* and W1 are replaced by WA,

There is no b; to settle, so the forgiveness branch is inactive and the three-way decision
in the F regime reduces to the autarky branch.
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H Calibration robustness: Mexico

The calibration in Section 4 is fit to Colombia, with default-related moments from the
six-peer set because Colombia has no AT-PDW episode of its own. To check the wel-
fare conclusion of Section 5, I recalibrate the model to Mexico. Mexico is not one of the
six peers, and it had an AT-PDW episode of its own, the post-default restructuring of
1982-1990. Its episode length, within-episode moments, and A, can therefore come from
Mexico’s own data. Mexico also fails the peer box on debt, with a mean ratio of private
external debt to GDP of 16.7% over 1980-2020 against Colombia’s 9.92% and the +5 pp
box.

Country-specific exogenous parameters. For the risk-free rate I take the mean DGS10
yield over 20002017, rf = 3.53%. This window starts in 2000 because that is when Mex-
ico’s Bloomberg 10-year USD sovereign yield begins, and, as for Colombia, it matches the
spread window. Re-estimating the income process on Mexico’s WEO real GDP with the
same linear detrend gives p, = 0.724 and oy = 0.031. Mexico’s non-default years give
A1 = 0.064, and its own default years give A, = 0.114, a mean maturity of 8.8 years. Risk
aversion and the dispersion of the transitory shock are left at y = 2 and o, = 0.005.

Country-specific SMM targets. I build the six targets as in Section 4, but with Mexico
data. Mean debt to GDP is 16.7%. The commit-asymmetry share on the 1982-1990 episode
is 0.61, the in-default to non-default commitment ratio is 0.71, and the episode lasts 9
years. The mean spread is 1.73%. The spread is the Mexico 10-year USD sovereign yield
minus DGS10 over 2000-2017. The sixth moment is the panel default frequency of 2.6%,

which is not country-specific.

NM optimum. Nelder-Mead converges to the optimum in Table 13. The four primary
moments fit about as well as for Colombia, with mean debt to GDP of 18.6% in the
model against 16.7% in the data, a commit-asymmetry share of 0.716 against 0.610, an
in-default to non-default ratio of 0.733 against 0.710, and an episode length of 9.17 against
9 years. As for Colombia (Section 4), the spread and the default frequency are undershot,
at 0.55% and 0.49%, for the same structural reason. With the optimum in hand, I re-run

the removing-M, counterfactual.

Removing M, at the Mexico calibration. For Mexico, removing M, gives Acypx =
+0.175% at the ergodic center. The sign is the same as for Colombia, and the gain is
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Table 13: Mexico calibration robustness: externally fixed parameters, internally esti-
mated parameters, and targeted moments for the Mexico recalibration of the two-market
sovereign-default model.

Parameter / Moment Target / Value Model
Externally fixed parameters

Relative risk aversion, y 2.00

Risk-free rate, rf 3.53%

Income persistence, p 0.724

Income innovation s.d., oy, 0.031

M; maturity hazard, A 0.064

M, maturity hazard, A, 0.114

Transitory income shock s.d., o 0.005

Internally estimated parameters (SMM)

Discount factor, 3 0.9506

Re-entry probability, 0 0.1118

M, output-penalty cap, d 0.9228

M, output-penalty elasticity, d 0.5790

Autarky multiplier, daut 0.9977

Targeted moments (SMM loss)

Mean M; debt to GDP 16.70% 18.56%
Mean episode length (years) 9.0 9.17
Commit-asymmetry share 0.610 0.716
In-default to non-default new-commitment ratio 0.710 0.733
Mean spread on Market-1 borrowing 1.73% 0.55%
Default frequency (per country-year) 2.60% 0.49%

Notes: SMM weights are the same as for Colombia: 1 on the first four targeted mo-
ments and 0.001 on the mean spread and the default frequency. The income process
is an AR(1) on linearly detrended log real GDP for Mexico, 1980-2019. The spread
target is Mexico’s 10-year USD sovereign yield minus the 10-year US Treasury yield,
2000-2017. The default-frequency target is the same all-country hazard rate as for
Colombia. Source: World Bank International Debt Statistics, IMF World Economic
Outlook, Bloomberg, and FRED.
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smaller. It is positive at every income state (Figure 13), from +0.12% at the top of the
grid to +0.37% near the bottom. The channel is also the same as before. Without M, the
M; default rate goes from 0.49% to 0.37% per year and borrowing capacity from 18.6% to
45.4% of GDP. Why is the gain smaller? Mexico’s calibrated 6 = 0.112 sits closer to the
sign-flip threshold of about 0.17 in Figure 10 than Colombia’s 0.0933 does.

Welfare gain from removing Market 2, Mexico calibration
0.35 —e— Ac(y)atb=0
0.30 A
0.25 A
0.20 A
0.15 A
0.10 A

0.05 A

0.8 0.9 1.0 1.1 1.2 1.3
Persistent income state y

Welfare-equivalent consumption gain Ac (\%)

Figure 13: Welfare-equivalent consumption gain Ac(y) from removing M, at the Mexico
calibration, evaluated at b = 0 for each of the 31 persistent income states. As for Colombia
(Figure 8), the gain is positive at every income state and falls with income.
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