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Motivation

Three main stylized facts:

e First, most of Emerging Market Economies (EMEs) display a
history of multiple sovereign debt defaults episodes, behaving
like serial defaulters.

@ Secondly, these economies are prone to default at relatively
low levels of external debt, thus, showing debt intolerance

@ Thirdly, default episodes are highly persistent; once an EME
enters the state of default, it spends on average 9 years in it.
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Motivation

Motivation

Definition of sovereign debt default (according to S&P):

@ the central government fails to pay scheduled debt service on
the due date (interest or principal) or when

@ rescheduling of principal/interest is agreed at less-favorable
terms than the original loan
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Motivation

Motivation

When does the country exit the state of default?

@ Each year a country is in default it is accumulating arrears on
either principal, interests, or both

@ To exit the state of default the country has to go through a
debt re-negotiation process with creditors

@ The above culminates in the exchange of newly issued debt
for old debt

@ When S&P concludes "that no further negotiation claim is
likely, the country exits from default."
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Motivation

Tabled: Serial@efaulters

COUNTRY NUMBEREDFEDEFAULTS | YEARSANMEFAULTH%)" | EXTERNALIDEBT/GDPA®4)
PERIOD 180072010; 180072010 19702010;

6 32 25
9 27 25
9 27 27
6 35 )
8 35 82
7 28 19
9 57 43
7 31 28
8 44 30
6 47 69
7 23 46
8 40 36
9 15 20
9 13 47
9 36 33
7.8 33 38
1.®Percent i d @rf800,Avhichever@omesater.
2a.PPGRxternal@lebt:dongterm@Externalublic@ebt,PlusBrivatei anteed byl i ity.
2b.AveragePPGExternal@lebt®heRountrythad®neFearBrior@efault.
3.1 iadli @R efault@pi weenf97072010.

Source:Author'sitalculationifromidatain®ReinhartandRogoff{2011)andMWorldBank{ WDI).
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Motivation

Motivation

@ Why sovereign debt defaults are so persistent in most of
EMEs, even at relatively low levels of debt?

@ The empirical literature has invoked history to explain this
phenomenon, arguing that the country’s record of defaults is
the main determinant of the future default risk.

@ However, there are two factors that have not been
disentangled behind the effect of history on the probability of
default: state dependence and unobserved heterogeneity.
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Motivation

Two possible explanations

o State dependence: the fact that a country experienced a
default in the past makes it more likely to default again:

@ Unobserved heterogeneity: time invariant characteristics
such as different historical, political, cultural and religious
factors that have shaped institutions and economic
development of countries that influence the probability of
default:

@ An estimate of it could be seen as a sufficient statistic for the
institutional background of a country.
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Motivation

Why is this distinction important?

@ State dependence gives the long-run impact of policies that
affect the current default status, measuring it accurately is
important.

@ It is crucial to have precise estimates of the parameters, to
better determine safe thresholds of debt that a country should
target to avoid a default

@ Since unobserved heterogeneity is correlated over time, the
failure to account for it could give a spurious degree of state
dependence or at least an overstated one.

@ If the same unobserved heterogeneity that is determining the
probability of default is also influencing any other explanatory
variable, endogeneity might arise.
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Motivation

External debt and default risk
@ Countries that have defaulted in the past are perceived by the

market as riskier than countries that have never defaulted
even if they sustain the same level of debt:
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Motivation

Question
Is a country more likely to default because it has
experienced a default in the past (state dependence)
or

has the country some specific characteristics that
make it more prone to default (unobserved

heterogeneity)?
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Motivation

Different behaviors across countries:

@ Some EMEs tend to behave like serial defaulters:
@ Some countries default less often:
@ Some other countries have never defaulted:

@ Some serial defaulters from the past and some at risk again:
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Literature

Literature

Empirical literature

@ Reinhart & Rogoff (2003) called this phenomenon debt
intolerance. To explain the "serial defaulters" phenomenon
they invoke history (cross-section estimation)

@ Most of the studies focus on the beginning of a default,
excluding the observations of the continuation of the default
episode, by doing this persistence can not be properly captured

@ They estimate by binary response models that are either
pooled or random effects (using probit or logit)
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Literature

Literature

Empirical literature

@ However, pooled or random effects are inadequate when
specific-country effects influence the probability of
experiencing a default and are correlated with other regressors.

@ In this context estimators are inconsistent and a fixed effects
model is a more reasonable approach

@ However, the estimates from a non-linear model with fixed
effects and dynamics can be seriously biased by the incidental
parameter problem.
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Literature

Literature
Empirical literature

@ Dealing with the incidental parameter problem has been
technically challenging

@ In the econometric literature Hahn & Kuersteiner (2011),
Arellano & Hahn (2006), Carro (2007), Fernandez-Val (2007),
Fernandez-Val & Vella (2011) have introduced biased
corrected estimators

@ Dhaene & Jochmans (2012) propose a jackknife method to
reduce the bias of the maximum likelihood estimator (MLE)
of non-linear dynamic fixed effect panel models.
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Methodology

Methodology

The probability of sovereign debt default:

diy = Tdi s 1+ Xy + ) + 8¢ + Vit (1)

g — 1 ifd;>0
T 1 0 otherwise

The inclusion of the lagged dependent variable (d;;—1) allows to
disentangle the time invariant («;) unobserved heterogeneity from
the role of state dependence.
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Methodology

Methodology

@ The probability of default described above can be written
more briefly as:

dir =1 {Tdi,t—l + X,;,BI +ai+ 0 + vip > 0} (2)

e Equation (2) is estimated by a Probit Fixed effects

@ In this way, the endogeneity coming from the time invariant
effects is controlled

@ Estimators need to be biased corrected for the incidental
parameter problem
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Methodology

Incidental Parameter Problem

Let f:(0, ;) = f(yit/xit; 0, ;) be the MLE density function of 6y
where 6 = (T, B,9).

" 1
&;(0) = arg max - Y log fir(6, aj)
A 1 )
0 = arg max YY) log fir(6,&i(6))

So, @ is inconsistent for 6y because it includes estimates of the
incidental parameters ay, ..., apy. (Neyman and Scott, 1948)
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Methodology

Bias Correction
@ The form of the bias-corrected estimator is the following:

0=
where 6 = (T, B,9), 0 is the unadjusted fixed effect estimate, B is
the estimate of the bias term and T is the number of years in the
sample
e Hahn and Kuersteiner (2011) proposed an analytical
expression for B
@ The bias-corrected fixed effect, &;(f), is the estimate of &; at
0.

o Marginal effects are computed at the bias-corrected estimates
( Arellano and Hahn, 2006b)
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Empirical Evidence

Empirical Evidence
Determinants of the probability of default:

@ Theoretical papers consider mainly three variables: level of
debt, GDP shock and political uncertainty.

@ Indebtedness scaled to GDP or to exports:
- PV of external public and publicly-guaranteed (PPG) debt
- Nominal external PPG debt
- Debt service on external PPG debt

@ Governance indicator: The Political Risk Rating
@ The GDP growth is included as a measure of shock
@ The GDP per-capita



Empirical Evidence

Table®: SummaryBtatisticsd%),A97022010

D IOR EFAULT ENONEDEFAULT
VARIABLE TOMEFAULT

| mean | wmean | stdmev. | mean | stdmev. |
321 63.4 80.0 234 19.1
333 685 3527 197 1157
30.0 61.5 294.0 23.0 19.1
54.7 54.2 9.4 62.7 107
03 21 5.2 46 43
20.2 137 8.5 165 107
343 96.0 727.0 37.0 53.0
209 210 1417 20 175

428 1244

2011 DI).
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Results

Table®:@Mependentariable:@efault@ummy,[1985F2010

INDEXZLOEFFICIENTS
VARIABLE PoolediM FEGMLE BCAMLE
Defaultdag 2.633*** 1.685*** 1.866***

(0.158) (0.199) (0.204)
[0.347] [0.350]
PPGRxternal@iebt® oG DPY%) 0.012%** 0.015* 0.015*
(0.003) (0.008) (0.008)
[0.013] [0.013]
GDPErowthidagi{%) @.061*** [.059** [D.061**
(0.019) (0.024) (0.025)
[0.033] [0.034]
PoliticalRiskindicator .026*** [.077*** [.075%**
(0.009) (0.016) (0.017)
[0.028] [0.028]
Log@GDPperitapita .208* 0.620 [.538
(0.120) (0.537) (0.545)
[0.817] [0.816]
£ @rrors|
CountryBandty i i =26.

0,01, *H<0.05,2p<0.1
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Table: Dependent@ariable:@efault@ummy,7198572010

AVERAGEERMARGINALEFFECTS

VARIABLE PoolediMLE FEMILE BCAMILE
0.289*** 0.219%** 0.247***
(0.013) [0.055] [0.072]
0.001%*** 0.001 0.001
(0.000) [0.001] [0.001]
[D.007*** [.005* [@.005*
(0.002) [0.003] [0.003]
PoliticalRiskAndicator BD.003*** 0.006*** D.006* **
(0.001) [0.002] [0.002]

Log@GDPRerapita .023* ®.051 .042

(0.013) [0.058] [0.053]
Note:BAsymptoticBtandard@rrorsdniarenthesis,tbootstrapEtandard®rrorsAntracketsd999&eplications).
CountryBand® ear@ummies@ncluded.BampleBize:MN=36,T=26.

***3<0.01,7*3<0.05,HP<0.1qusingootstrapBtandard@rrors)
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Results

Table®: Predicted@robability®f@iefault@valuated@t@ifferentXs@ndFEdercentiles

CONDTIONALEZPROBABILITYEDFEDEFAULT
PERCENTILES (MEANEVERTOUNTRIES)
-ﬂ
| sth [ 2.1 10.1 26.3 13.0
[ 15th [T 2.4 7.0 18.9 10.1
[ 25th | R 2.8 6.1 11.6 8.2
El s 3.1 55 8.1 6.8
ISl 46 3.7 5.0 5.4 5.7
[ s5th | PL 4.4 4.6 43 4.7
[ 65th [IREEY: 53 43 35 3.7
19.3 6.3 4.0 2.8 3.1
| 85th | AR 8.8 3.5 1.9 2.5
[ osth | R 16.1 2.9 12 1.6
TS 465 59.6 1.1 0.5 1.1
Note:T] D AnE thel FromXheSthRohel £
(overpermaraticasbon ezl xectecinmsmy o '
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Results

Analyzing the impact of unobserved heterogeneity:

Pyj(D:/ D1, Xi, &, B) = D(& + By % Die—1 + B X;)
Figure 1a: Conditional probability of default at different a;, D;—; = 0

10.5% 49.5% 0.8%

Argentina — @ Céte d'lvoire — @ Indonesia —
Y N\ v N\
@) @)

1.3% 0.0% 83% 1.9% 73% 36%
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Results

Analyzing the impact of unobserved heterogeneity:

Pyj(D:/ D1, Xi, &, B) = D(& + By % Die—1 + B X;)
Figure 1b: Conditional probability of default at different a;, D;—; =1

70.5% 96.2% 26.4%

Argentina — Cate d'lvoire — @ Indonesia —
' v N\ v N\
@) @)

33.4% 0.6% 99.7% 38.8% 99.2% 92.4%
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Results

'bi(Dt/Dt—lv Xsamplev &fv ,B) = CD([)ZI + Bl * Dt—l + ,lesamp/e>
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Conclusions

Conclusions
Main findings of this paper:

@ The variation in the country-specific effects is the main factor
behind the differences across countries’ propensities to default

@ State dependence effects are large, significant, and highly
heterogeneous across countries

@ There are countries with significantly high risk of default even
if negligible levels of debt are assigned to them.

o Conversely, other countries show a low probability of default
even with assigned levels of debt far higher than observed ones
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Conclusions

Conclusions
Policy implications:

@ A policy that dismisses unobserved heterogeneity, i.e. that
pools all the countries, has drastic consequences when
assessing a country’s risk of default, as such risk could be
greatly under (over) stated.

@ Therefore, EMEs would be imposed to target "safe" debt
thresholds that could end up being too restrictive or to loose

@ A debt threshold that is restrictive might have negative
consequences in terms of growth, if, for example, public
investment that could boost productivity is not carried out.

@ While debt thresholds that are too loose will increase the risk
of default.
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Conclusions

Examplesl
@ A default might lead to political instability and uncertainty

that will change the future probability of default

@ A default carries a punishment by the markets, i.e. a country
in default will normally face worsened borrowing terms

© Reputation: under incomplete information, past defaults affect
lenders’ decisions since governments’ actions signal their type
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Conclusions

Examples2

@ Ecuador's defaulted on two bonds in 2008 with no liquidity or
solvency issues. The authorities announced that those
securities were “illegal" (ideological and political grounds)

o Venezuela 1998. The government claimed that the person
who was supposed to sign the checks was unavailable at the

time
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Conclusions

Figurel

Ratings and net external debt to GDP
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Conclusions

Tablel

Tablell: Serial@lefaulters

COUNTRY UMBEREDFIDEFAULTS | YEARSANIDEFAULTH%)" | EXTERNALIDEBT/GDPH®4)*
PERIOD 18002010 180022010 197022010

Argentina 6 32 25
Brazil 9 27 25
Chile 9 27 27
Colombia® 6 35 i)
CostaRica 8 35 82
Dominican®Republic 7 28 19
Ecuador 9 57 43
Guatemala 7 31 28
Mexico 8 44 30
Nicaragua 6 47 69
7 23 46
8 40 36
Turkey/OttomanEmpire 9 15 20
Uruguay 9 13 47
Venezuela 9 36 33
7.8 33 38
1.Per Wear: i Wear®r800,Mhic
2 Average®PGRxternalfebttheEountryhad®nefeartriorefault.
3. iatHi i @97022010.
Source:BAuthor" i il Rogoffd2011 qAWDI).
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Conclusions

NUMBER®F ,
DEFAULTS %ED FYEARSANEDEFAULT’
(180022010)

EXTERNALEDEBTETOBGDPH®6)

(180022010) (19702010)

Average
Africa

2.8 47

26.6
*p, f Binc earfor i
Sourct hor": i i

79

2011)
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Conclusions

Table3

NUMBERGFDEFAULTS | EXTERNALEDEBTIATOEGDP,®6

(180022010) (197022010)

Advanced®conomies@iththo®xternal@efaultthistory

40
145
54
87
68
55
62
73
36

0 o
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Conclusions

PERCENTAGEEF¥EARSAN

NUMBER®DFDEFAULT. EXTERNALBDEBTTOEGDPI
U RED ULTS DEFAULT* OEGDPHB6)

(15017813) | (18142010) (199022010)

6 7 23.7 84
8 0 0.5 107
1 6 171 132
4 3 15.7 99
n.a 5 47.8 85
n.a 6 10.9 128
1 1 6.2 185
n.a 1 33 79
n.a 1 572 34
n.a 1 3.8 252

*Percentage®fyearsin@efaultBincedndependencefyear.
Source:@uthor's&alculationdFroml inhart@nd®Rogoff{2011).
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Conclusions

Quote
"In models with full information and no political uncertainty, debt

and output are sufficient statistics for the default probability, so
there is no role for the history of default" (D'Erasmo, 2011)
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Conclusions

However
However, literature is still not able to explain the fact that some

countries default more often than others even when they have
similar GDP growth paths and levels of debt
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