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Abstract

This paper analyzes therelation between the country risk and its macro-

economic determinants for Argentina, Brazil, Mexico and Venezuela,

during the 1998-2013 period, using a Markov-switching SUR model
estimated by Bayesian techniques. Two independent regimes for each

country were identified. The first one, associated with periods of sta-
bility and favorable international conditions, in which the variables
under consideration behave as reported in the literature. On the other
hand, the second regime temporarily coincides with periods of high do-
mestic and international uncertainty. Our findings suggest that the
changes in the analyzed relation depend on the origin of the uncer-
tainty. If the uncertainty’s source is associated with external shocks,

such asinternational crises, the financial markets volatility gains rel-
evance, while the solvency and liquidity variables are less relevant; if
the causes of uncertainty are domestic, the latter are the key variables
to explain the sovereign risk.
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1. INTRODUCTION

heimpact of macroeconomic fundamentals on sovereign
defaultrisk hasbeenstudied inthe traditional literature
(Sachs, 1985; Edwards, 1986; Gonzalez-Rozada, 2006;
Uribe and Yue, 2006; Hilscher and Nosbusch, 2010) through
linear models. Interest has grown recently in exploring non-
linearrelations between sovereign defaultrisk, its macro deter-
minantsand global variables, in different types of economies.
In advanced economies, discussion on the high levels
reached by sovereign debt and the sustainability of fiscal poli-
cy, have demonstrated the importance of anonlinear relation
between debt size and borrowing costs, as well as the nonlin-
earities caused by uncertainty regarding the type of economic
policy coordination designed to address the deterioration in
fiscalaccounts. Troy et al. (2010) studied the consequences of
rising public debt in developed countries in an environment
with a fiscal limit, concluding that uncertainty regarding the
way economic policies are combined generates a nonlinear
relation between debt and inflation. Huixin (2012) presents
a study on the interactions between sovereign risk premia
and fiscal policy under conditions of fiscal limit in developed
countries, finding anonlinearrelation between sovereign risk
premia and the level of public debt in line with the empirical
evidence. Greenlaw (2013) analyzed the tipping points of sov-
ereign debt markets for 20 advanced countries during the pe-
riod 2000-2011. The authors find evidence of nonlinearitiesin
therelation between borrowing rates on sovereign debtand its
proportion on GDP of the economies studied. These authors
pointoutthatsovereign interestrates rise much more quickly
when debt levels are high.
In emerging economies, linear models have encountered
some difficulties in explaining the evolution of country risk
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over thelasttwo decadesin terms of their macroeconomic fun-
damentalsand global variables due to factorssuch as political
or economic uncertainty, contagion effects, among others.
Acosta, Barraezand Urbina (2014) proposed a Markovregime
switching model (Hamilton, 1989) to study the case of Ven-
ezuela. These authors suggest that in the process of forming
expectations regarding a country’s capacity to pay its debts,
agents will not weigh the different macroeconomic determi-
nants constantly over time. Theyidentified two temporary re-
gimes in which the linear relation between the fundamentals
and sovereign defaultrisk clearly variesregarding the tempo-
ralregime. These regimes temporarily coincide with periods
of high and low economic uncertainty.

Anumber of the research papers mentioned above point to
uncertaintyas one possible cause of the nonlinear relation be-
tween sovereign debt and fundamentals. This empirical work
studies the break in the linear relation between sovereign de-
faultriskandits determinants (macroeconomic fundamentals
and global variables) for Argentina, Brazil, Mexico and Ven-
ezuela during the 1998-2013 period. To this end, we focus on
exploring howuncertaintyinfluences this break, according to
the eventthat generatesit, whetheritis domestic (corresponds
to specific events in each economy) or external (linked to in-
ternational type events).

For this purpose, aMarkovswitching regime modelis imple-
mented, which unlike that the one presented by Acosta, Bar-
rdezand Urbina (2014), hasaSeemingly Unrelated Regression
(SUR) structure estimated with Bayesian simulation techniques
(Kim and Nelson, 1999). The proposed model allows tempo-
rary states or regimes to be specified for each country, while
carrying out the estimatation jointly, this enables to exploit
the correlation that might exist between the shocks to the sov-
ereign default risk in each country.

This paper verified the presence of nonlinearities between
sovereign defaultriskand its determinants, and identified two
temporary regimes in each country similar to that reported
byAcosta, Barrdezand Urbina (2014): afirstregime, linked to
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periods of relative stability or low uncertainty, where the relation
between countryriskand fundamentals behavesaccordingto
thereportedintheliterature,and asecond regime associated
to periods of high uncertainty. The most significant finding of
thisresearch demonstrates that the changes occuredin there-
lation between the risk and its explanatory variables depends
on the causes of uncertainty in both regimes. If the source of
uncertaintyisassociated with external events, such asinterna-
tional crises, financial market volatility gains relevance, while
solvencyand liquidityvariablesare lessrelevant, suchasinthe
case of Mexico and Brazil. If the causes of uncertainty are of
domestic origin, the opposite occurs, such as observed in Ar-
gentinaand Venezuela. In the case of the latter, the results co-
incide with the findings of Acosta, Barraezand Urbina (2014).

It is important to mention that the subprime crisis is the
only common shockin the high uncertaintyregime forall the
countries, except Brazil, in whose case the relation of sover-
eign defaultrisk with its determinants remained in the stabil-
ityregime. Such behavior is probably explained by economic
policy measures adopted in this country to address the crisis.

From the model estimated in this paper we obtained coun-
try risk elasticities with respect to their determinants in each
regime. These elasticities are useful because they allow for
assessing economic policies aimed at reducing sovereign de-
fault risk.

The paper is divided as follows. Sections 2 and 3 describe
the main aspects of the data and econometric methodology.
The fourth section presents the empirical model estimated.
The fifth shows the results. Finally, the conclusions are given.

2. DATA

The database used for the estimation contains quarterly infor-
mation for the period 1998-2013, for Argentina, Brazil, Mexico
and Venezuela.

The EMBI+ index calculated by JP Morgan, obtained from
Bloomberg, wasused asameasure of sovereign default risk for
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each countryincluded in the study. The variables considered
as country risk determinants are divided into three groups:
macroeconomic fundamentals, solvency and liquidity variables, and
global indicators. The first group consists of the growth rate
of real GDP, inflation and exchange rate variations. The sec-
ond group includesinternational reserves, commodity prices
and external debt as percentage of GDP. The third group of
variablesincludes globalindicators, such as market volatility and
international interest rates.

In the case of macroeconomic fundamentals, data for
GDP growth rate, inflation and the exchange rate are taken
from IMF statistics for Argentina, Brazil and Mexico. In the
case of Argentina, the price index registered by PriceStats
was also used. In the case of Venezuela, these variables were
obtained from Central Bank statistics, except for the paral-
lel market exchange rate employed for calculating the spread
with respect to the official rate as a measure of exchange rate
imbalance, which is obtained from different sources.

Regarding liquid and solvency indicators, interna-
tional reserves were expressed as months of imports
obtained from IMF statistics. Data related to external debt
was obtained from the statistics of the respective ministries of
finance and statistics institutions of each country. This vari-
able was expressed as a percentage of gross domestic product.
With respect to global indicators, market volatility is cap-
tured through the Chicago Board Options Exchange Volatil-
ity Index (VIX). The 3-month United States Treasury bill rate,
obtained from Federal Reserve statistics, wasused as the mea-
sure of international interest rates. Commodity prices were
incorporated via the commodity price index, obtained from
the IMF for Brazil and Mexico. The commodity price index
published by the Banco de la Republica Argentina was used
for Argentina, while for Venezuela the price series of the Ven-
ezuelan oil basket, obtained from the Venezuelan Energyand
Oil Ministry, was employed. These criteriafor selecting the in-
dexes were based on the structure of exports, taking into ac-
count the most representative commodities of each country.
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Before starting the estimation, unit root tests were carried
out to detect stationarity in the series. Thus, the test of Levin,
Linand Chu (to verify the existence of common unit root pro-
cesses), and those of Pesaran and Shin, W-Stat, ADF Fisher
and PP Fisher, were employed to prove the existence of indi-
vidual unitroot processes. All the variables were transformed
into logarithmic differences, except the coefficients (external
debt/GDP, reserves/imports) and the interest rate, which are
assumed at stationaryin levels.

Selection of these economies was made con-
sidering the most representative Latin Ameri-
can countries in terms of the size of the economies

for which the EMBI+ is elaborated (JP Morgan calculates the
EMBI+for 16 countries, six of which belong to Latin America).
The study period was chosen taking into account the availabil-
ity of statistical data.

3. METHODOLOGY

The multiple structural changes in Latin American econo-
mies would seem to suggest thatalinear model for explaining
default risk for each of the countries considered would be an
inappropriate simplification. Thus, nonlinear Markovregime
switching models seem to be more appropriate for adjusting
to this type of behavior.

Theinstabilityinregression modelsis frequentlyassociated
tochanges experienced by the equation’s parameters from one
sample period (regime) to another. If knowledge is available
onwhensuchregime changes occur, and the subgroups ofthe
sample are well defined, the Chow F-test can be applied to prove
the existence of the structural change hypothesis. However,
in many cases very little information is available about the oc-
currence of such structural changes, then, in addition to the
estimation of the model’s parameters, the structural breaks of
the equation mustalso be inferred as unobservable variables.

The SUR methodologywas used in order to jointly estimate
the Markovregime switchingmodel, this providesinformation
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aboutthe correlation between the shocks to which risk is exposed in
each considered country.
The Markov-switching SUR model can be written as follows:

n Vit =% ﬂi,s, +e,

with ¢ =1,...,T observationsforeachofthe ¢=1,...,N equations (coun-
tries). 3, denotes the sovereign default risk observation at time ¢ of
equation i, X;, isa 1xk; vector that contains the explanatory variables
ofequation attime ¢, ﬂm[ representstherespective vector coefficients
of equation ¢at time ¢, which has the following structure:

B, =B’ (1_51-,;)"'@-1%,; , 5, =0 orl (regimeOorl).

s;, isthe unobservable variable that governs the regime change of
equation ¢, during regime O the parameters of this equation are given
by B/, while during regime 1 they would be given by g!.

Up until now nothing has been said regarding the characteristics
of random errors in the model. ¢, = (e, ,,e,,,...,¢y,)" is defined to allow
error correlation between cross-section units, we should assume that
e,~N(0,,%2) fort=1,...,T,where X isaco-variance matrix Nx N. Then,
the likelihood function to maximize is given by:

T 1

E ln(L) ZZZ Zf(yz |sl,t’SQ,t"'"sl\f,t’ll/t—l)]:[f(si,t v, 1)

t=15=0s=0  s5,=0

where

1 |S17t,s2’[,...,SN,[,l//t1)=%exp{—l(% —x,, )'2’1 (yt -x,f, )}
(2m)zf L2
i, 0 0 B, 5

P PN PP I Pl = i
0 0 - xy, By, SN

¥, | represents the data available at time ¢ — 1.
Finally, an assumption must be imposed on the stochastic behav-
ior of the unobservable variables s,, , which will allow to determine

f(s;, |y, ). Ifitis assumed that these follow a first-order Markov ran-
dom process, the specification of a Markov regime switching model
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will have been completed. Inference of these variables is car-
ried out through the Hamilton filter (1989).

When the model presented in Equation 1 depends on mul-
tiple cross-section units, each with explicative variables, the
number of parameters to be estimated increases consider-
ably and maximization of the likelihood function expressed
in Equation 2 by classical methods becomes a very complicat-
ed task. Moreover, Bayesian methods provide several impor-
tant advantages that avoid difficulties related to numerically
maximizing the likelihood function with restrictions on the
parameters imposed by economic theory. The use of prior
densities, in addition to including information not contained
in the sample into the estimation process, allows for working
with smaller sized samples than those required by frequentist
methods, whichisof particularinterestin our case. Regarding
the estimation technique, the Bayesian simulation algorithms
proposed by Kim and Nelson (1998) were employed for estimat-
ing the model. The idea is to use Gibbs sampling to obtain the
posterior distribution of the parameters B, B, 2, i=1..,N
and the state vectors s;, from which their mean and variance
can be inferred, thereby avoiding direct maximization of the
likelihood function.

Gibbs sampling only requires posterior simulation of the
conditional distributions of each parameter. Assuming amul-
tivariate normal prior distribution for the vector of parameters

!
'[3:[ "By ... By B By ... ]1\,’} ~N(B,,V,) the posteriorcondi-

tional distribution f(B|¥;,2,s,,8,,...,5y,) will be given by
B~ N(B,,V,),where:

Vi=(V; Xz X))
B, =V,(V,'B,+X'ZY),

S=Y® I, (®: Kronecker product operator),
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1, denotes a Kx 1 vector that only contains ones.

To simulate the variance-covariance matrix ¥, an inverse
Wishart priori distribution X ~IW(D,,5,) will be assumed,
where D, and J, represent a Nx Nscale matrix and degrees
of freedom, respectively. The resulting posterior conditional
distribution f(Z ¥, B,s,,,5,,...,Sy,) isof thesame functional
form: £ ~IW(D,,5,),where:

D, =D, +E'E
€1
o | .
E=(E, E, - Ey),E=|"|i=12..,N,5=5,+T.
e r

Tosimulate the posterior distribution f(S; | 8,%,¥ ;) weuse
the Carter and Kohn (1994) result, which indicates that:
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-1

f(Sz |ﬂ’2’l}IT)=f(si,T |ﬂ’Z’TT)Hf(Si,t |5i,z+1’ﬁa2"PT)’ i=1..,N,

t=1

where each of these distributions are obtained by implementing the
Hamilton (1989) filter [for further details on thisresult see Carter
and Kohn (1994) or Kim and Nelson (1999)].

4. EMPIRICALMODEL
The base model estimation is given by:
EMBI,, =0 +0; APIB, +05 7, + 0] R, +0; Tc, +
+0; Vix, + 0, Ti, +0, D, +0; APMP, +¢,  ,
&,, ~N0.07),
05 =6,(1-5,)+6, S, ,
S,=001 (regimeOorl),

where subindexes i and ¢ denote the countryand the time respec-
tively, APIB, representsreal GDP growth rate; 7, the inflation rate;
R, isinternational reserves expressed in months ofimports; 7¢, is
the variation of the exchange rate;’ Vixﬁ is the CBOE volatility in-
dex; Ti, is the three-month US Treasury bill interest rate; D,, is
external debt as percentage of GDPand APMP, isthe variation of
commodity prices.

5. RESULTS

The results of the parameter estimation are shown in Table 1 of
the Annex. Tworegimeswere identified for each country. The first
regime, which we will call regime L (low uncertainty), is related to
periods of stability, economic growth and favorable internation-
al conditions. The second one is the regime H (high uncertainty),
which temporarily coincides with periods of domestic and inter-
national turbulence. The methodology employed allows regimes
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to be independent between countries and they do not neces-
sarily coincide in temporality.

Inregime L, for Argentina, Braziland Mexico all of the de-
terminants considered are statisticallysignificantand the signs
ofthe coefficients were as expected, except for the GDP growth
rate in the case of Argentina. Out of the macroeconomic fun-
damentals, GDP growth rate has a negative sign, while infla-
tionand the exchange rate have positive ones. Out of solvency
and liquidity variables, debt has a positive sign, while inter-
national reserves and commodity prices have negative ones.
Out of the global variables, the VIX has a positive sign. In this
regime, the countries’ sovereign default risk behaves as ex-
pected in the literature.

Unlike the rest of the countries, in Venezueladuringregime
L, risk is mainly determined by a small number of variables,
being the mostimportant oil pricesand financial market vola-
tility, confirming the results obtained by Acosta, Barrdaezand
Urbina. This finding reflects the importance of oil revenues
for the Venezuelan economy and the sensitivity of the yield
curve of debt instruments to oil price shocks (Chirinos and
Pagliacci, 2015): in periods of low uncertainty, sovereign debt
risk perception is essentially linked to oil prices.

In contrast to regime L, regime H temporarily coincides
with periods of high uncertainty where disturbances of in-
ternational scope are present, such as the Russian crisis, the
Argentine debt crisis and the subprime crisis, in addition to
domestic events that adversely affected risk premia. In the
case of Mexico and Brazil, the periods of high uncertaintyare
mainly associated with major external disturbances, while in
Argentinaand Venezuelathisregime basically coincides with
domestic type events.

Now we are going to analyze the results for each of country
in regime H. In Mexico regime H is observed during the pe-
riods 1998Q1-1998Q3 and 2007Q2-2009Q2, coinciding with
the Russian and subprime crises, respectively. Negative eco-
nomic growthrates, depreciation of the Mexican pesoand in-
creased sovereign default risk were recorded in both periods.
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With respect to the latter period, it is important to mention
that out of the countries of the region, Mexico was most affect-
ed due to the synchronization of’its business cycle with that of
the United States.

With respectto the coefficients of regime H, inflation, GDP
and the exchangerate cease tobesignificant. The international
reserves and VIX coefficients are greater than those estimated
forthisvariablesinregime L. Unlike regime L, the sign of the
coefficient for the United States Treasury bill ratesis negative
in regime H, which reveals the importance of United States
monetary policy in investors’ valuation of Mexican debt.

Inthe case of Brazil, regime H, covering the period 2002Q2-
2004Q2, was characterized by a significant deterioration in
the terms of trade due to a decline in trade flows with Argen-
tina as a consequence of the debt crisis affecting that coun-
try. In addition, the burst of the speculative bubble in 2000

and the events of September 2001 generated volatility in in-
ternational markets. Thisunfavorable international environ-
ment caused aslowing of economicactivity. During this period
sovereign bond spreads surpassed 2,000 basis points (bp) and
the real suffered a sharp depreciation.

With respect to the coefficients of regime H as in the case
of Mexico, a group of variables ceased to be significant: infla-
tion, external debt, GDP and United States interest rates. The
exchangerate and the VIXincreased their weightasrisk deter-
minants compared to those obtained by regime L. While the
coefficients of international reserves and commodity prices
are similar to those of regime L, the signs of the coefficients
are as expected a priori.

During 19980Q4-1999Q2 the presence of macroeconomic
imbalanceswere seen after the collapse of the Plan Real, which
increased risk premia. However, the methodology employed
did notassociate this period withregime H, given that this re-
gime depends on the behavior of global indicators.

Duringthe subprime crisis, nochange of regime was observed
eitherinsovereign defaultrisk for Brazil, whichremainedinre-
gimeL, despite theincrease in the regime switching probability
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(Figure 1). Such behavior could be explained by the effective-
ness of economic policy measures (mainly monetary and fis-
cal) mitigating the impact of the crisis.

Figure 1
PROBABILITY OF REGIME SWITCHING FOR BRAZIL
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Source: own elaboration.

To assess whether monetary policy in Brazilinfluenced the
evolution of sovereign defaultrisk during the subprime crisis,
a Taylor rule was estimated.

-7 =7+a(7t —;)+b(y—§)+8 )
where ¢ is the monetary policy interest rate of the Banco Cen-
traldo Brasil (SELIC), 7 isthelong-terminterestrate, 7 isthe
inflation target, 7 —7 is the difference between the actual in-

flation rate and the target, y—Y isthe GDP gap and ¢ is the
monetary policy shock.
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In order to test whether the policy mesures influenced the
fact that soveriegn default risk remained in the regime of low
uncertainty during the crisis period, the residuals of the Tay-
lor rule (which express the orientation and magnitude of mon-
etary policy) were captured for estimating a logistic model on
the regime switching probability.

Figure 2 shows the probability of a change in country risk
regime during the implementation of an expansive monetary
policymeasure (Figure 2a), comparingitwith a counterfactual
exercise assuming the implementaion of a neutral monetary
policy (null shocks in the Taylor rule), which is shown in Fig-
ure 2b. In this regard, it can be seen how the regime change
probabilityduring the crisis is higher in the abscence of mon-
etary policy measures, i.e., monetary policy contributed to
stayin thelowuncertaintyregime during the subprime crisis.

It is important to point out that fiscal policy actions were
included in the logistic model, and counterfactual exercises
were carried out similarly to those mentioned above, employ-
ingvariablessuchastaxrevenuesand expenditures. However,
these variableswere not statistically significant, i.e., no statisti-
calevidence wasfound tosupportthe premise that fiscal policy
influenced the presence of the Brazilian economy in the low
uncertainty regime during the crisis.

On the other hand, regarding Mexico and Brazil, inter-
national reserves is only variable of the solvency and liquid-
ity group whose coeffcient increased during this regimeis in
the case of Mexico. The other two of this group remained un-
changed or even lost their significance, such as in the case of
debt in Brazil, while the coefficient of the global variable VIX
is higher in this regime for both economies.

Inthe cases of Argentinaand Venezuela, regime H consists
ofthree periods, mainlyassociated with adverse domestic eco-
nomic and political events.

In Argentina, the first period (2001Q4-2005Q2) was marked
by the public debt crisis of December 2001 and the subsequent
social and political events that led to the resignation of the
then president. The economy suffered a substantial contrac-
tion during this period, accompanied by a significant fall in
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Figure 2

PROBABILITY OF BRAZIL COUNTRY RISK REGIME SWITCHING,
GIVEN THE IMPLEMENTATION OF ECONOMIC

POLICY MEASURES (PANEL A) OR NOT (PANEL B)
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international reserves, depreciation of the exchange rate and
a cessation of external public debt payments.

The second period (2008Q4-2009Q2) coincides with the
outbreak of the subprime crisis that affected various countries
in the region. The international crisis caused a slowing of eco-
nomic activity, a decline in the terms of trade and a deprecia-
tion of the currency in Argentina. During this period, fears in
the financial markets increased with respect to the Argentine
government’sability to meet debtand interest payment commit-
ments maturingin 2009. Thus, although the initial disturbance
was of external origin, it passed through the domestic economy,
affecting fundamentals, and solvency and liquidity variables.

The third period (2012Q1-2013Q4) was characterized by the
application of economic policy measures, the most important
onesbeingthoserelated torenationalization of amajorityshare
in the oil company Repsol YPF, foreign currency controls on
domestic operations (mainly in the real estate sector) and the
reduction of foreign currency hoarding by residents.

With respect to the coefficients, those for debt and the ex-
change rate cease to be significant in regime H. The most im-
portant changes are expressed in the size of the coefficient of
commodity prices and the constant term, which represent al-
most double and triple the estimates forregime L, respectively.
This reflects the growing importance that agents give to this
liquidity indicator in response to the drop in international re-
serves.

For Venezuela, the first period that took place during 1998
coincides with the collapse of the fixed exchange rate regime
and capital controlsimplemented since 1994, and the start of a
system of exchange rate bandsin July 1996.In the international
context, several events occured during this period, suchasthe
Asian crisis in July 1997, the Russian crisis of 1998 and the fall
of international oil prices to historically low levels.

During the second period (2002Q1-2003Q2), important
events such as the attempted coup d’état of April 2002 and the
subsequent oil strike in December of the same year, which had
economic and political repercussions. In the economic field,
the substantial fall in international reserves led to the applica-
tion of anew fixed exchange rate regime and capital controls.
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The third and final period (2005Q3-2013Q4) was character-
ized by high risk premia deriving from domestic events such as
socialist economic initiatives (nationalization of private com-
panies: steelmakers, cement producers, and food processing
firms, among others). In the international context, 2008 saw
the default of Ecuador and the subprime crisis, which led to a
contractionin the global economy, significant market volatility
and adeclineinoil prices. All the aforementioned considerably
increased Venezuela’s risk premium.

In regime H, Venezuela maintains its atypical behavior; all
thevariablesare significant, except GDP and the exchangerate.
Itshould be mentioned that the external debt and internation-
alreserves in regime L are not significant, while in this regime
the former of these is the variable with the largest coefficient.
The absolute values of the coefficients for the VIX and for com-
moditiesare smaller thaninregime L. The behavior of Venezu-
ela’s sovereign default risk obeys to the specific characteristics
ofan oil economy, in periods of low uncertainty agents focus on
oil prices and international market volatility to form their risk
perceptions, whilein periods of high uncertainty they consider
othervariables, besides those mentioned early.

For Argentinaand Venezuela, where the high uncertaintyre-
gime is associated with domestic events, the coefficient of the
ViXdecreased compared to those of the regime Lin both cases.
Regarding the solvency and liquidity group of variables, only
the coefficientes of oil prices for Venezuela and debt for Argen-
tinadecreaseorlose theirsignificance, the othersincrease their
weight orremain the same. In Argentina’s case, although two dif-
ferent measures of inflation were used, none of them were sig-
nificant, regardless of the regime. The same was also observed
for Venezuela.

The results obtained allow extracting some characteristics
that are common to all the economies. In general terms, the
results suggest that a change of regime in the relation between
countryrisk and its determinants depends on the origin of the
uncertainty. Ifthe uncertainty’ssourceisassociated with exter-
nalshocks (such asinternational crises), financial marketvolatil-
itygainsrelevance, whereas the solvencyand liquidityvariables
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Figure 3

MARKOV REGIME SWITCHING BY COUNTRY
(1998Q1-2013Q4)
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observing the regime switching easily.

Source: own elaboration.
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Figure 3 (cont.)

MARKOV REGIME SWITCHING BY COUNTRY
(1998Q1-2013Q4)
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are less relevant.While, if the triggers of uncertainty are of do-
mestic origin, the latter are the key variables.

Ontheother hand, toassesstherobustness of the base model,
alternative models were estimated that tookinto consideration
other controlvariables such as the degree of openness, govern-
ment effectiveness, political stability/absence of violence and
regulatory quality. The first is measured as the ratio between
total imports plus total exports and GDP, while the rest of them
are indexes prepared by the World Bank.

The model specificationthat includes degree of openness is
the same as in the baseline model, but excludes the ratio of in-
ternational reserves to imports and the external debt as a per-
centage of GDP because of problems of collinearity. The results
of the estimation of this model are shown in Table 2 of the An-
nex. It can be seen that the model is robust after this variable
is incorporated given that the regime changes registered and
the majority of the parameters donot change significantly com-
pared to the baseline model. This measure of openness was sig-
nificantfor Argentinaand Brazil, with a positive signinregime
Hand anegative one in regime L for both countries. This indi-
cates that the more open these economies are during periods
of high uncertainty, the more sovereign default risk is affected
due to fears of contagion.

Withrespecttothe othervariables considered for estimating
thealternative models, none of themwere significant except for
government effectivenessin the case of Argentinainregime H,
with a negative sign as would be expected.

The model estimated allows for sovereign default risk elas-
ticities to be derived with regard to their determinants in each
regime. By simulating percentage increases in the respective
exogenous variable, the resulting percentage variations in the
endogenousvariable are counted in order to obtain the desired
elasticity. These elasticities, shown in Table 3 of the Annex, are
usefulforelaborating policiesaimed at mitigating the impact of
crises on sovereign default risk. The Table shows, for instance,
howanincrease of 1% in the exchange rate leads toan increase
0f 0.49% in sovereign default risk for the case of Mexico in the
low uncertainty regime.
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6. CONCLUSIONS

The results of this research point to the fact that the relation
between sovereign default risk and its determinants for the
countries considered has been disturbed by different types of
events. In the international context, these events are related
to the economic and financial crises that occurred during the
study period: Russian crisis, Argentine debt crisis and the sub-
prime crisis. In the domestic environment, these events are
linked to macroeconomic imbalances, political instabilityand
socialconflicts. The nonlinearity associated with this behavior
was captured by estimating a Bayesian Markov-switching SUR
model. Thismethodologyallowed twoindependent regimes to
be identified for each country.

The firstregime, named regime L (low uncertainty), is related
to periods of stability, economic growth and favorable interna-
tional conditions. The second, regime H (high uncertainty), tem-
porarily coincides with periods of international and domestic
turbulence.

The results suggest that in the period of high uncertainty,
agents give more importance to some keyvariables for forming
their risk expectations. Such variables depend on the causes of
the uncertainty. If the source of uncertainty is associated with
external events, such as international crises, financial market
volatilitybecomesimportant, such asin the case of Mexico and
Brazil. If the triggers of uncertainty are of domestic origin, the
key variables are the liquidity and solvency indicators of the
country in question, as observed in Argentina and Venezuela.
In the case of Venezuela, the results coincide with the findings
of Acosta, Barraez and Urbina (2014), despite the differences
with respect to the frequency of the statistical data used.

It should be pointed out that the subprime crisis is the only
common eventinregime Hforall the economies, except Brazil,
in whose case the relation between sovereign default risk and
its determinants remained stable in regime L as a result of ef-
fective economic policy measures (mainly monetaryand fiscal).
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