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Introduction

• Main empirical fact: Larger haircuts (hard defaults) associated
with worse growth outcomes.

• Goal of the paper: quantitative model to account for it.

• Main innovation: barganing approach.

• Causality: sovereign offers larger haircuts when growth is lower.



Relevant topic

• Extensive literature analyzing the efficacy of debt renegotiation
procedures.

• Perception about debt renegotiations (Pitchford and Wright
2013):

• Renegotiations take too long.

• Impose large renegotiation costs.

• Subject to coordination failures among creditors.

Upon agreement...

• Poor macroeconomic conditions and indebtedness persist.

• Sovereigns often face new defaults and yet further renegotiations.

• Role for policy?



Paper innovation vs standard models

Value of repayment:

V R (b, z) = max
b′

u (c) + βE

[
max
N′

{
N ′V (b′, z ′)

+ (1− N ′)V R (b′, z ′)

}]
s.t. c + qb′ = b + y(z)

Value of default:

VD (b, z) = u (c) + βE
[
V
(
b′, z ′

)]
s.t. c = ϕ(y(z))

b′ = Rdb

Value of negotiating:

V (b, z) = max
h∈[0,1]

[
A (h, b, z)V R ((1− h) b, z)
+ (1− A (h, b, z))VD (b, z)

]



Rich quantitative environment

• Long-term debt.

• Growth vs transitory shocks.

• RER fluctuations (tradables and non-tradables).

• Application to Argentina.



Figure: Size of haircut and GDP growth

(a) data

1 Introduction

Recent research (Trebesch and Zabel, 2017) has revealed a striking pattern in the data that can be
seen in the top left panel of Figure 1. In particular, the path for output following hard defaults—
i.e., defaults characterized by large haircuts—and soft defaults—defaults characterized by small
haircuts—are completely di�erent. Whereas hard defaults are associated with a sharp and ex-
tremely persistent decline in output relative to a year before default, soft defaults are associated
with a small decline on impact and growing output post default. We extend the results to show
hard defaults are also characterized by larger real exchange rate (RER) depreciations (the top right
panel of Figure 1) and longer default duration (the bottom left panel). The benchmark sovereign
default models (Arellano, 2008; Hatchondo and Martinez, 2009; Chatterjee and Eyigungor, 2012)
have nothing to say about this pattern as all defaults result in 100% haircuts, default duration is ex-
ogenous, and real exchange rates are constant. In this paper, we construct a default model with an
intensivemargin of default that rationalizes these patterns while simultaneously shedding light on
how much of these patterns are causal—i.e., hard (soft) defaults literally reduce output—versus
how much of these patterns are driven by selection—i.e., persistently low output growth leads to
hard defaults.

Figure 1: Hard and Soft Default Episodes
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(b) modelFigure 4: Hard and soft defaults and preemptive restructurings
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Quantitative model matches the empirical pattern!



Figure 5: Haircut size and default duration
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4.3.1 Theoretical insights

The equilibrium determination of haircuts involves several complicated equilibrium objects. To
shed some light on the mechanism, it is useful to focus on a stylized case that captures some of
its ingredients. So consider a continuous time model where the sovereign is risk neutral, begins in
default, su�ers an output cost �y while remaining in default, but can escape default at some rate
↵̂(ĥ), which is a function of the value of acceptance to creditors q̂A and the defaulted debt value qD,
which takes into account expected future haircut o�ers and acceptance rates. Assume the debt is
short-term, and let the debt stock be b, and so the haircut o�er ĥ is worth q̂A = 1�ĥ to creditors. Let
y evolve according to Brownianmotionwith variance �2

y . Let the time discount rate of the sovereign
and creditors be ⇢. Use hats to denote o�-equilibrium o�er and acceptance rates (q̂A, ĥ, ↵̂(ĥ)), and
non-hatted variables (qA, h,↵) to denote their on-equilibrium steady state values. Then the steady
state equilibrium conditions are

⇢V = max
ĥ

��y +
Vyy�

2
y

2
+ ↵̂(ĥ)(�(1 � ĥ)b � V )

q̂A = 1 � ĥ

qA = 1 � h

⇢qD = ↵ · (qA � qD)

↵ = ↵̂(h)

(12)
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Quantitative model matches the empirical pattern!



The bargaining approach

• Borrower makes a single haircut offer.

• Creditors either accept it or not.

• Risky negotiations:

• Probability α of not being able to accept offer.

• Shocks to the value of accepting or rejecting the offer.

A (h, b, z) =
α

1 + e−(Q
A(h,b,z)−QD(h,b,z))/σα

• Without new offers in the future and shocks to negotiation,
haircut would be 100% and no borrowing would take place.

• Where is the risk in negotiations coming from? Is it desirable to
seek policies to reduce the risk?



between haircuts and delay comes from creditors knowing that when a shock is permanent, there’s
no point in delay (output will not recover)—hence bigger haircuts are o�ered when output has
fallen permanently.

Another insight from this is that when creditors never automatically reject an o�er (↵̄ = 1),
default duration shrinks tremendously and the sovereign spends far less time in default. Moreover,
spreads are ex-ante much lower but much less debt can be supported. Time spent in preemptive
restructuring also increases by an order of magnitude. This increase in negotiation allows for a
more e�cient outcome to be met. The preemptive restructuring allows the sovereign to o�er better
terms in a negotiation because they can pass on some of the savings from default costs they won’t
incur. However, this benefit ex-post makes restructuring attractive ex ante, leading to debt being
less sustainable.

Table 3: Alternative parameter values
Statistic Bench. RD = 1 ↵̄ = 1 ⇢ # ✓T " �↵ # � " � "
Debt to GDP | no default 0.965 0.990 0.121 0.951 1.065 0.956 1.024 0.978
Spreads | no default 0.076 0.102 0.132 0.074 0.077 0.081 0.082 0.054
Haircut size 0.663 0.403 0.551 0.672 0.657 0.659 0.654 0.676
Haircut size s.d. 0.184 0.197 0.091 0.174 0.182 0.174 0.179 0.182
RER 1.607 1.638 1.398 0.922 2.498 1.598 1.608 1.576
RER s.d. 0.714 0.740 0.575 0.454 1.107 0.718 0.778 0.729
Corr. of haircut and du-
ration

0.645 -0.324 0.083 0.668 0.663 0.665 0.642 0.659

Log default duration 2.836 2.887 0.510 2.837 2.787 2.811 2.788 2.900
Fraction of time in de-
fault

0.377 0.460 0.037 0.371 0.383 0.386 0.378 0.312

Fraction of time with
pre-emptive restructur-
ing

0.001 0.001 0.021 0.001 0.001 0.001 0.000 0.000

4.4 Causation vs. selection

Trebesch and Zabel, while acknowledging the possibility of reverse causality, view the gap in
outcomes between hard and soft defaults as predominantly causal. Numerous policy papers on
sovereign debt have similarly argued that sovereigns should negotiate default to avoid the nega-
tive consequences of hard default [PAPERS TO BE LISTED]. In the model, the gap between hard
and soft default paths is a mix of actual causal di�erences—driven by being in default and de-
fault costs—and selection, i.e., di�erent shocks that result in hard vs. soft defaults. And, using the
model, we can decompose how much of the observed di�erence between hard and soft defaults
is causal vs selection by looking at the di�erence between realized GDP Yt and potential GDP, Ỹt,
that is the GDP prevailing absent default costs. This, as well as the potential GDP in hard and soft
defaults, is plotted in the top panels figure 7.
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• Moments not sensitive to σα. Why?

• Only alternative values for RD and α produce relevant changes.

• Benchmark value for α is 0.06.



Final remarks

• Great paper! Quantitative success!

• Literature has explored a wide range of bargaining procedures.

• The paper could explore more the risk in negotiations. Where is
it coming from? Is there role for policy interventions?

• In the case of Argentina, the perception was that negotiations
would be too complex given the heterogeneity in securities and
creditors. Is that related to risk?

• In the case of Uruguay, the renegotation was perceived as
simpler...



Figure: Growth of Real GDP per capita: ARG vs URY
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