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ABSTRACT

If country and currency risk premiums are positively correlated, a negative inter national
liquidity shock harms twice the economy, thereby substantially increasing interest rates.
This harmful positive correlation between country and currency risk premiums observed
in some countriesis called cousin risks. We, first, identify the extent of this phenomenon
by separating a sample of countries into two groups: the one where the positive
correlation is observed and the one where it is not. Based on this taxonomy, we
investigate the determinants of the cousin risks. Results indicate that currency mi smatch
and low financial deepening are strongly associated with the phenomenon.
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1. Introduction

In times of reversa of capitd flows and worldwide economic dowdown, as in 2001
and 2002, some emerging markets are burdened with higher red interest rates precisgy
when growth is fdtering.! This combination of bad outcomes congtitutes the opposite of the
smoothing effect that financid markets are expected to provide. However, the impact of the
reveesd of capitd flows is fet differently across emerging markets, as some countries are
more vulnerable than others. In order to overcome these fragilities it is imperative to
identify their sources.

The covered interest rate paity (CIP) condition can be used to decompose the
domediic interest rate into three components. the internationd interest rate, the forward
premium, and a resdud that proxies for the sovereign credit risk premium (the so cdled
country risk). The forwad premium—measured by the difference between the log of the
forward exchange rate and the log of the spot exchange rate—encompasses both the
expected depreciation, and the currency risk premium. The joint behavior of country and
currency risk premiums can be used to andyze the effect of shocks to both the supply of

We thank Eduardo Loyo, Marcelo Medeiros, Pedro Bodin, Jeffrey Frankel, Nouriel Roubini,
Michael Dooley, Roberto Rigobon, Jorge Braga de Macedo and other participants of the NBER Inter
American Seminar on Economics (2003), the 8th Lacea Annua Meeting and the seminars at PUC-Rio and
Ibmec-SP, Brazil for helpful comments; and Felipe Tamegafor helping intrandation. Rafael Vasconcellos
provided excelent research assistance. All errorsare ours.

Mércio G. P. Garciais an associate Professor at PUC- Rio. E-mail: mgarcia@econ.puc-rio.br.

Alexandre Lowenkron isaPhD student at PUC-Rio. Email: lowenkron@econ.puc-rio.br.
! The same argument applies to foreign borrowing in hard currency.



ad the demand for internationd capitd flows Under this framework, vulnerability to
externd shocksisidentifiable through the high level and volaility of both premiums.

Nonethdless, it is vaery plausble that an additiond fragility comes up when a country
presents pogtive corrdation between country risk and forward premium. That is because,
given the CIP, shocks on those two components would occur a the same time and in the
same drection, magnifying the necessay interes rate reaction to avoid cepitd flight.
Contragting with the myriad of pepers that am a underdanding how each of these two
risks behaves separatdy, the ones that focus on ther co-movement, as the present work
does, are scarce.

Powdl and Sturzenegger (2000) andyzes the redation between currency risk and
country risk in light of dollarization. Thar target was to find a caudity relaion. Based on
event-sudy methodology, they conclude that the petterns are quite diverse. Garcia and
Didier (2003) identified a large and pogtive corrdation between the two risks in Brazilian
data The authors held that this result is probably due to the fact tha those risks share a
common generaor factor. For them, an important implication of this fact is thet if one
country improves the fundaments respongble for the risks a shap decline of the interest
rae would follow, dnce the country would be killing two birds — country and currency
risks — with one gone. Due to the likely exisence of a common root for the two risks, the
authors named them cousin risks

Despening thet line of research, our paper has two main goas. The first one rdaes to
the andlyss of the corrdation paitern of those two risks anong a sample of countries, while
the second one ams a finding the factors that are behind their common roat. In short, we
will fird invetigate how widespreed the cousn risk phenomenon is Having identified its
prevdence, we will go on to examine the possble causes of the pogtive corrdaion
between country and currency risk premiums.

Such an empiricd sudy only recently became possble, snce it presupposes the
exigence of forward exchange rate makets in different currencies. Notwithdanding the
cregtion of forward exchange rate markets in many currendes, the binding redriction to
condruct the sample remains the exisence of daly data on the forward exchange rate.
Usudly, dudies of currency risk have rdied on the nomind interest differentia  between
countries to proxy for the forward premium. This is vdid only under covered interest
parity, which does nat hold for the emerging markets that exhibit country risk. The sample
we were able to put together has 25 countries.

This pgper haes five sections induding this introduction. Section 2 puts the term
cousn risk in context, showing a decompodtion of the interest rate, and presenting a brief
aurvey of the rdevant literature. Section 3 investigates how widespread the coudn risks
phenomenon is Having identified the extent of the cousin risks phenomenon, Section 4
dudies the determinants of the cousin risks Findly, Section 5 condudes and draws policy
implications.

2. Cousin Risks

2.1. The Determinants of Interest Rates and the Covered Parity
Decomposition



Capitd account liberdization requires that the domedtic interest rate obey a parity
condition with the internationd interet rae For oountries tha ae internaiondly
financidly integrated and have no credit risk, covered interet paity (CIP) holds?
However, manly for emerging makets, there is usudly a pogdtive differentid, which is a
mesesure of the country credit risk premium. Accordingly, the domestic interest rate may be
broken into three components. the internationd interest rate, the forward premium, and the
country risk premium.® In turn, the forward premium may be decomposed into the expected
depreciaion and the currency risk premium.

I+ig=(1+i*) (fe/ ) A +g ) O 1 @* + (Forward Premium) + (Country Risk) (1)

Where:
- (Forward Premium) = (Expected Depreciation) + (Currency Risk Premium);
iy isthe internal interest rate of adomestic bond denominated in its own currency, fromt to t+1;
it* istherisk free international interest rate fromt to t+1;
fu1 istheforward exchangeratetraded in t;
s, spot exchangerateint;
gt isthe country risk or sovereign default risk premium.

Therefore, through CIP, it is possble to decompose the interest rate and idertify how
its components account for its deatisicd moments. Moreover, it is dso possble to identify
which of its components are responsble for the shocks. Many pepers and4yze the
decomposgtion of the interest rate through the aforesaid theoreticd framework.” In the
following sections we present the methods for decomposing these risks and andyze ther
determinants.

2.2. Forward Premium and Currency Risk Premium

Studies of the currency risk premium (eg., Fama (1984)) have traditiondly made use
the nomind interest differentid between countries to proxy for the forward premium. This
goproximation assumes covered interest parity, which does not hold for the emerging
markets that exhibit country risk. Recently, the devdopment of derivaive markets for
emearging maket currencies has rendered possble the direct cdculaion of forward
premiumson adaily bess

It is a Sylized fact that forward exchange raies are biased esimators for the actud
oot exchange rate in the future. This puzzle, known as te Forward Premium puzze, has
even more intriguing results. Indeed, Famas (1984) cdasscd paper found a negdive
correation between forward premium and actud depreciaion in developed countries
Bansd and Dahlquist (2000) used Famds (1984) methodology to andyze emerging
countries and found that these do not present the above-mentioned negative corrdation.
Neverthdess, they dso found evidence that forward exchange rates were biased esimators
for those countries actud spot exchange rate in the future,

2 Frankel (1992).

3 Henceforth, we shall drop the term “premium” and refer only to country risk, asit became usual in
international finance jargon.

4 Domowitz, Glen, and Madhavan (1998) and Garciaand Didier (2003) analyzed Mexico and Brazil,
respectively.



The literature condders many possble explandions for the forward premium puzzle
exigence of a rik premium, maket ingffidency, lack of raiond behaviour, leaning, the
peso problem, and others® We focus on the first explanation, i.e, the exisence of a
currency risk premium. Fnance theory tels us that investors decide ther portfolio
dlocation based on the trade-off between expected return and risk, which can be
undersood as an asset's non-diverdfigble potentid varidion. In fact, cdebrated models
auch as the Capitd Asst Price Modd, indicates tha the higher the non-divergficble
potenttiad volaility of an asset,® the higher itsimplied return.

Based on such modds of risk diverdfication, we can judify the statement that the
forward premium is equa to expected depreciaion plus currency risk premium, which, in
turn, is a result of exchange rate uncartanty. Thus, in order to andyze the forward premium
determinants, we should study its two components.”

FP = (expected depreciation) + (risk premium) 2

However, the messurement of this unobservable currency risk premium is not a trivid
task, requiring econometric estimation® or other forms of identification, as surveys of
market expectations. Neverthdless, the expected deprecigion and the currency risk
premium are jointly cgptured by the forward exchange rate traded in derivaive markets. In
this paper, s0 long as the evolution of interest rates components and determinants are
concerned, exchange rate anadlyss will be concentrated on forward premium as a whole,
I.e, on the expectation of depreciation and the risk premium relating to its uncertanty. We
do that because we condder thet the available econometric frameworks to disentangle the
currency risk premium from the expected depreciation would not leed to results that we
could rey on. Therefore, we prefer to conduct the andysis usng the obsarvable forward
premium. Thus hencforth “currency risk” and “forward premium”  will be used
interchangecbly.

2.3 Country Risk

If agents foresee a posshbility of default, i.e, the posshility of no payback a some
time during the bond's life, ancther premium mus enter the andyss the credit risk
premium. In the case of a sovereign government, this risk is cdled sovereign credit risk or
country risk. One of the ways of measuring it is through the interest rate devidtion visa-vis
the value predicted by the non-arbitrage condition stated by the CIP on de absence of credit
rik. This is cdled Covered Interest Rate Paity Differentid (CID), and is cdculaed as
fallowing:

CID; =iy —i*¢ - (Forward Premiumy, 3

> For areview, see Engel (1995).

® The non-diversifiable potential volatility of an asset is understood as the covariance between the returns of
the asset and market portfolio’s.

" Garcia and Olivares (2001) estimated a forward premium decomposition as being the depreciation plus a
Brazil’s exchange rate risk premium for a fixed period of time. As we already said, we do not follow this
decomposition analysing these two components jointly instead.

8 Garciaand Olivares (2001) presents a brief review of the literature that tries to disentangle the currency risk
premium from the expected depreciation.



CID is a measure of country risk® but it is not the only one. Alternatively, we could
measure a country’s sovereign credit risk through one of its issued londs denominated in a
foreign currency. Such a bond would not be subject to currency risk since it is denominated
in a foragn currency, indead, is subject to issuer’s credit risk. Thus country risk would be
equd to the implict rate of this bond exceeding the internationd risk free interest rate of
same durdtion, i.e:

Country Risk; = ii"S—i*; 4
Where:
ii"® isthe interest rate of one of its issued bonds denominated in aforeign currency (usually the US

dollar), fromtto t+1,
it* istheinternational risk free interest rate from t to t+1.

The best measure of country risk depends on how liquid the markets of each of the
finendd indruments are. For most of the countries, the secondary market of emerging-
markets-dolla-denominated bonds suitably expresses investors  perception of sovereign
default risk because these markets are, in generd, very liquid and not subject to domestic
government interventions that could affect prices

The literature on the determinants of country risk is very large. Many papers resort
directly to econometric modding® without an explicit modd. The am is to evauae esch
vaiableés net effect over credit risk. Garcia and Didier (2003), Westphden (2001), Kamin
and von Kleag (1999) and Mauro, Sussman, and Yafeh (2000) are a few papers that follow
this methodology. In dl of the aforementioned papers, explanaory variables can be
cdasdfied into three groups 1) liquidity and solvency vaidbles 2) macroeconomic
performance variables and; 3) globd risk averson variables In group 1, the main variables
affecting country risk are debt over GDP raio, debt service over exports ratio, debt service
over GDP ratio, and the levd of internationd reserves. In group 2, the following variables
gand out: GDP growth, inflation rate, and terms of trade. Ladlly, the junk bond or high
yield spread islargdly used as ameasure for globd risk averson.

2.3 Why these risks should follow a similar trend? Theoretical arguments for
the existence of Cousin Risks

9 Frankel (1991) claimsthat the differential (or deviation) of the coveredinterest rates parity is the best
measure of the lack of perfect capital mobility ...because it captures all barriersto integration of financial
markets across national boundaries: transactions costs, information costs, capital controls, tax laws that
discriminate by country of residence, default risk, and risk of future capital controls.

10" Another framework is bond pricing under credit risk models, such as structural and reduced models. In
structural models such as Merton (1974), Longstaff and Schwartz (1995) and Sa&Requejo and Santa-Clara
(1999) default occurres if the difference between assets and liabilities (modelled as Ito processes) gets smaller
than a threshold. Rocha and Moreira (2001) use a structural model to Brazil’s sovereign risk. They analy zed
what should be the most suitable macroeconomic variable for explaining GBond spread behaviour. They
conclude that net external debt over tradable GDP is the best variable to explain its behaviour. In reduced
models, such as Duffie and Singleton (1999), default is defined as the first ‘jump’ of a Poisson process. Even
though it allows asset pricing, it is not possible to directly identify which factors are responsible for risk
premium dynamics. Duffie, Pedersen, and Singleton (1999) uses reduced models for dollardenominated
Russian bonds before and after the 1998 default. After having decomposed country risk, they analyzed the
evolution of the determinants of that risk, estimating a simple linear regression and a VAR modéd to show that
risk premium presents a correlation with level of international reserves and the international oil price.



So far, besdes having andyzed covered interest parity condition, this section has
briefly reviewed the literature on the determination of the forward premium and the country
rik premium. In regard to the andyds of ther co-movement, the literature is ill very
indpiet. In this subsection, we present some theoreticd arguments that could judtify a
correlation between forward premium and country risk.

From a logicd point of view, a drong corrdaion between forward premium and
country risk — or between any two series — can only aise under one of two conditions: the
fird is the exigence of a common generding factor, and the other possbility is the
exigence of a caudity rdation between the two sies i.e, movements in one series
influence the behavior of the ather.

In regard to the firg posshbility, country risk and forward premium are andyzed in the
literature and their respective individud determinants are wel known. These would be the
naturd candidates of being a common factor, i.e, a factor tha would have generated both
sies Nevethdess the literature argues that each variable has different determinants. The
man deeminants of country risk ae solvency and liquidity varidbles (levd of net
indebtedness, fiscd deficits  etc), while the man components of forward premium
dynamics are reaed to the badance of payments uncertainties. In Section 4 we will
formdly tes if the occurrence of the postive corrdation phenomenon is associated with a
high (or low) leve of these varidbles

The causdity relation has received support in the literature. Two papers have
examined how forward premium shocks could trigger off country risk shocks In the
ateemath of a dallarization, i.e, the aandonment of locd currency in favor of a had
currency, the US dallar, the disgppearance of the forward premium is uncontesable. But
what is the effect on country risk? Powel and Sturzenneger (2000) and Neumayer and
Nicolini (2000) try to answer this question.

Making use of event-sudy methodology, Powdl and Sturzemeger (2000) andyzes
the causdity effect of currency risk on country risk. Bascdly, they choose a date when an
evet had undoubtedly influenced (postivdy or negaively) the forward premium and
esimate the evolution of the abnormd country risk return.*! Their next step was to observe
the direction of country risk movements rddive to forward premium movements Ther
result indicates that there are vaious paterns. Some countries present podtive correaion
while others present negetive corrdation or no-corrddion a al. Pogdtive causdity was
found in Argenting, Audria, Belgium, Brazil, Ecuador, Irdand and Mexico. Negative
causdity was found in Denmark, Portugd and Sweden.

Section 3 presents an andyds of forward premium and country risk joint behavior for
a larger sample of countries. However, it will not proceed to an empiricd andlyss of
causdlity relation between those two varigbles.

Regarding the theoretica reasons for podtive or negaive reation between the two
riks, there are arguments in favor of both effects Indeed, in the case of a negative impact
(an increase of country risk), two factors sand out. The firg one is 4ill on dollarization.
The abandonment of nationd currency meaens the abolition of seignoriage and, as a
consequence, a posshle worsening of the country’s credit rating. The second factor argues
that the absence of monetary policy (due to the adoption of another currency) implies less

1 Generally, abnormal return is calculated as the observed return above the expected return predicted by
CAPM model. Therefore, it isimperative to estimate every country’s ‘ beta’ .



nomind flexibility and higher red response to shocks causng GDP's volaility to increese.
In turn, this voletility could result in asoaring country risk.

Conversdy, there are arguments that judify a reduction of the country risk due to the
abolition of the domedic currency, such as the increese in finandd efficency, the
dimination the posshility of suffering speculaive atacks and the end of the government's
bdance currency mismach. The benefit of the abodliion of gpeculdive dtacks is
immediate. Incresse finandid  effidency, whether achieved by dollarization® or not, ease
government  funding, which could lead to a reduction of future solvency uncetanty,
ultimatedly reducing the country risk.

The mog interesting argument is the so-cdled bdance sheet effect, which Sates that
the effect of the forward premium on the country risk is due to government baance
currency mismaches This currency mismaich occurs when a  dgnificant pat  of
government  liabilities are denominated in a foreign currency while assts and future
proceeds are denominated in locd currency. Under these circumstances, domedtic currency
depreciaion could affect government baance sheet, potentidly leading the government to
default on its debt. Following this, the main channd through which the foward premium
might affect country risk is esteblisied. Krugmen (1999)° highlights the importance of
currency mismatches. Broadening the exchange rate criss modd, Krugman (1999) presents
a modd in which baance currency mismatches in firms baance sheets hdp to explan an
exchange rae cigs In Neumayer and Nicolini (2000), theoreticd arguments are presented
regarding the reaion between ba ance currency mismatches and country risk.

The ‘bdance shet’ argument is in line with Eichengreen, Hausmann, and Panizza's
(2002) observation of the origind sin phenomenon, which gaes tha mog of the countries
cannot borrow internationdly in their own currency. They say that only a few countries,
referred to as mgor financid centers, do not face this problem: the USA, countries in the
EURO zone, the United Kingdom, Japan, and Switzerland. According to them:;

...while the major financial centersissued only 34 percent of the total debt outstanding in 1993-1998,
debt denominated in their currencies amounted to 68 percent of total . ... Developing countries
accounted for 10 percent of the debt but less than one per cent of currency denomination in 1993-1998
period. This, in a nutshell, isthe problemof original sin.

Eichengreen, Hausmann, and Panizza (2002) cregte an index to mesasure the degree of
‘origind 9N’ for every country, which is defined by the degree of aggregated exchange rate
misgmatch. Thus movements in the exchange rae would cause an income effect, and 0
GDP and solvency conditions become more voldile (causng a worsening in country’s
credit rating). By the same reason, Hausmann (2002) clams that the compostion and
currency-denominaion of the sock of debt could explan why, in spite of Latin American
fiscd improvement efforts during the 90s, there were no dgnificant improvements in
country risk measures.

Degpite of the fact that many theories judify, by different arguments corrdation
between currency risk and country risk, none of the papers reviewed here carried out an
empirica invedtigation on the determinants of the pogtive correlaion between the two risk

12 Dollarization makes the country become financially more integrated and that iswhy it is usually argued that
dollarization increases financial efficiency.
13 Infact, Krugman (1999) only considered firms.



premiums?* Such an andysis will be caried out in Section 4, where we will estimate the
patern of currency and country risks joint behavior in a sample of countries. The initid
objective isto identify the extent of the cousin risks phenomenon.

3 How widespread is the cousin risks phenomenon?

3.1 The risks’ decomposition, the sample and the difference between the two
measures

We now invedigae the extet of the cousn risks phenomenon, through an
andyss of the country and currency risks joint behaviour in a sample of the
fdlowing 25 countries Audrdia, Argenting, Brezil, Canada, Chile, Colombia, Czech
Republic, Great Britain, Indonesa, Japan, Mexico, New Zedand, Norway, Pery,
Philippines, Poland, Russa, Sngepore, South Africa, South Korea, Sweden,
Switzerland, Thailand, Turkey, and Venezuda The samplecontains daly data, with
the exception of data related to the andyss of deviations from covered interest parity
condition in Colombia, which are weekly. The United Sates is exduded from the
sample snce every exchange rae was denominded in tems of US dollars®.
Bascdly, the time frame andyzed is January 1995 to January 2004, but it varies
ubstantialy across countries according to the deta availability.

In order to caculate the corrdaion between the risks for each country in the sample,
we fird have to cdculae the time-saries currency risk and country risk. This can be done
through a myriad of finendd indruments quoted daly in intenaiond financd markets
ubjected to different kinds of risk and by consequence with different prices and different
implicit rates of return.

In order perform such decompostion, five financid indicators were used:

1 year forward exchange rate (source: Bloomberg);

Spot exchange rate (source: Bloomberg);

1 year Swap rate (source: Bloomberg);

1 year US Treasury rate (source: Federd Reserve);

EMBI+ and EMBI GLOBAL gripped soread (source: JPMorgan).

aghrowbdE

Currency risk (i.e., the forward premium) was calculated as follows: 17

Forward Premium yeart = (forward rate year, 1 —SpOt ratey)/ spot rate (5)

14 Eichengreen, Hausmann, and Panizza (2002) estimated which factors could cause an exchange rate
mismatch, but they do not estimated if this stylised fact is associated with the correlation between country risk
and risk premium.

15 Appendix 1, avaible at WwWw.econ.pucrio.br/maarcia, provide details of the dataset, including the number
observations and period analyzed for each country.

16 Moreover, unfortunately, many European countries could not be included in the sample since they had
adopted Euro currency since 1999.

Y The Brazilian forward premium is cal cul ated from interpolated dollar coupon “DDI” rates and Brazil’s

“DI” interest rates term structure.



The country risk was cdculated through two procedures:
1. EMBI+ spread or EMBI GLOBAL spread;
2. Covered interest parity differentia.

EMBI+ is an index congructed by JPMorgan, which tracks tota returns for the most
ligud U.S ddla-denominated Brady bonds, loans, Eurobonds, and U.S. dollar-
denominated locd market ingruments JPMorgan's EMBI globd tracks totd returns for
U.S. dollar-denominated Brady Bonds, Eurobonds, traded loans, and locd market debt
insruments issued by sovereign and quasi-sovereign entities. EMBI’s stripped spread™ is
amply the difference between that index and a US Tressury rae of sSmilar duration.
Therefore, it is an indrument subject to country risk but not subject to currency risk since it
is denominated in dollars. Thus, as mentioned in Section 2, the devidion of this index from
the internationd risk free interest rate of same duration is ameasure of country risk.

EMBIs are a vaery important variable for our andyss for two reasons. The firgt one is
that this varidble is cdculaed from the country’s mogt liquid bonds thus if investors
change their preferences during the period of andyss JPMorgan adjuss the sample
accordingly. EMBI is dso intereding because it is a varidble cdculated from secondary
market data, where governments have little or no influence a dl. Thus EMBIs accuratdy
depict investors risk perception. JPMorgan computes the EMBIs for thirteen countries in
our sample, which can be seenin teblel.

The other risk measure used in our andyss is the covered interest rate differentid
(CID). This messure is cdculated from Equation 3 presented in Section 2 and repeated
below:

CI D]_ yeart = ilyear’t = i*lyear’t = (Forwafd Prem urT}_]_ year,t) (6)

Where:
i1 yers iSthe 1 year swap rate,™®
i* 1 years ISthe one-year US Treasury rate.

The swgp rae, used in the CID cdculation, folows a smilar trend to the rate
determined by each country’s centrd bank since the swap rate is the expectation (in risk
neutrd terms) of future spot rates. Therefore, the Centrd Bank has a great influence over
thisvariable.

Concerning these measures, the results in Garcia and Vdpassos (1998) and Garcia
(2002) indicate that, a lest for Brazl, CID is a risk varigble that responds more dowly than
the EMBI+ spread does. The implication being that the EMBI+ soread is a more rdiadle
variable for capturing quick changes in investors risk perception on a daily basis®. Besides

18 The EMBI s stripped spread data series were computed by JPMorgan.

19 There are some exceptions: Brazil (one-year dollar coupon rate), Mexico (TIIE 28 days), Colombia (CD
360 days), Peru (Deposit Rate oneyear) and Turkey (Overnight).

20 Garcia and Valpassos (1998) analyze the evolution of CID and the GBond spread in Brazil (C-Bond spread
is smilar to the Brazil’s EMBI spread) during the controlled exchange rate regime. Undoubtedly, there is a
close relationship between these variables and a large mismatch between them should cause other economic
variables such as the exchange rate and international reserves to move. During the period analyzed, in the
event of bad shocks the GBond Spread was the first to jump, and covered-interestrate-parity differential
moved later, as domestic interest rate were raised to avoid further foreign reserves losses. Therefore, the



that, an unfortunate characteridic of CID is that this vaiade usudly exhibits a negdive
corrdaion with the country risk because of the cdculation procedure used: the forward
premium is cdculated as the resdud of Equation 3. Therefore, whenever the forward
premium is impacted by a shock, unless the domedtic interest rate ingdtantly reects by at least
the same magnitude of the forward premium’s shock, ther corrdaion (forward premium
ad CID) is diminished. These findings are veary important for the interpretation of results
presented later in this paper Snce, 1pso facto, we can expect that the corrdation between the
forward premium and the EMBI+ spread to be higher than the corrdation between the
forward premium and CID.

3.3 Results

We now turn to the analyss of the two risks co-movement. The following graphs™
indicate how different the petterns of joint behavior can be from one country to ancther.
Based on them, we can confirm that the cousin risks phenomenon is not pervasve for
emerging economies

Fig 1a: Brazil Risks Evolution Fig 1b: Brazil Risks Scatter Diagram
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Fig 2a: Colombia Risks Evolution Fig 2b: Colombia Risks Scatter Diagram
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increase in the difference between the C-Bond spread and the covered-interest-rate-parity differential in Brazil
had served as a very good coincidental, and sometimes leading, indicator of currency crisis. This paper does
not extend the above study to a broader set of countries. The results in Garcia and Valpassos (1998) and
Garcia (2002) indicate that CID responds more sowly than the EMBI spread does. So, EMBI spread is more
reliablefor capturing quick changesin investors' risk perception on adaily basis.

21 The graphs for all countries are presented in Appendix 2, which is available at www.econ.puc-

rio.br/mgarcia.



Fig 3a: South Korea Risks Evolution Fig 3b: South Korea Risks Scatter Diagram
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Fig 4a: Mexico Risks Evolution Fig 4b: Mexico Risks Scatter Diagram
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From the graphs we can infer that there is a strong pogtive corrdaion between
country risk and currency risk in Brazil and Mexico while in other countries, such as
Colombia and South Korea, the cousin risks phenomenon does not seem to occur. Graphs
1a, 2a, 3a and 4a present country and currency risks time series where eaech risk refers to a
separde axis.?? In Brazil and Mexico, country risk and currency risk curves follow amost
identica peths while in Colombia and South Korea they do not. Moreover, the graphic
evidence from scater diagrams 1b, 2b, 3b and 4b confirm our prdiminary diagnodic of the
grong relaionship between the two risks in these countries. The pogtive linear pattern in
Brazil, Mexico, and Philippines is remarkable Even though this result sands out dearly
from the graphs®® we shall carry out aforma econometric andysis

Table 1 presents the gdatistics of corrdlation coefficients and in Appendix 22* is
diglayed the time-saries evolution of the corrdation coeffident in a 120-days rdling
window andysis. We do so to capture the degree of linear association between the series®.
A positive corrdation is an indication of the presence of cousin risks phenomenon.

We dso peform cointegratio’® andysis on the saries that were pairwise non
stationaries”’, in order to identify if there is a steble long run relationship between them.

22 This is done because we are mostly interested in jointly co-movements, not so much in levels. When we

work with two axes is easier to perceive their co-movements.

23 These graphs for each country analyzed arein Appendix 2, available at www.econ.puc-rio.br/mgarcia

24 The appendix to this paper is available at www.econ.puc-rio.br/mgarcia

%5 Since most of the series are non-stationary, we are not able to implement hypothesis test. Nonethel ess,

when the series are cointegrated, we can ascertain that the correlation coefficient is super-consistent, i.e.,

asymptotically it convergesto the true populational value faster than if the two series were stationary.
Appendix 4, available at www.econ.puc-rio.br/mgarcia, presents the cointegration tests results.



The so-cdled cointegration vector”® esimated through the Johansen test messures this
relaion. Through this methodology, the cousn risks phenomenon comes up when we do
not rgect the null hypothess of cointegration between the two integrated series and the
cointegration vector shows a positive relation between country risk and currency risk.

For dl countries, we andyzed the rddion between the forward premium and CID,
which is a measure of country risk. For those countries with an EMBI+ index, we dso
andyzed the rdaion between the respective EMBI+ soread and the forward premium. As
dated earlier, the EMBI+ spreed is a better proxy for country risk and, moreover, it must be
taken into account that the andysis with CID is expected to have lower correlation values.

For Argettina, Brazil, the Philippines Mexico, Paru, Russa and Venezuda the
corrdation coefficient between the EMBI+ soreed and the foward premium is very high:
0,96, 0.73, 0.53, 0.95, 0.71, 0,74 and 0,72 respectively. Moreover, for Argentina, Brazil,
Mexico and Peru these two series are nonddionay and we canot rgect the null
hypothess of cointegration. In turn, the cointegration vector indicated a pogtive long-term
relaion between the EMBI+ soread and the forward premium. The edimated relation
between CID and the forward premium is pogtive for dl these countries, with exception of
Russa and Venezuda (dnce thee two countries do not have liquid swep rate higtorica
data needed to cdculate CID)?°. So, in the light of this evidence, we labd the country risk
and the forward premium as cousin risksin al of these seven countries.

South Korea and Colombia present a strong negative corrdation, not only between the
EMBI+ soread and the forward premium, but dso between CID and the forward premium.
For South K orea we accepted the hypothesis of cointegration with the cointegration vector,
Indicting long-term negative relation between the EMBI+ spread and the currency risk.
Therefore, for these two countries, there is no evidence of the cousin risks phenomenon.

Indonesia, the Czech Republic, Singgpore, Thaland, Audrdia, Caneda, the United
Kingdom, Jgpan, Norway, New Zedand, Sweden, and Switzerland did not present the
pettern that indicate a podtive reation between country risk and currency risk. With the
exception of the Czech Republic®®, whose coffidient of correlation is zero, dl countries
presented a negative corrdation between these risks Indeed, in the United Kingdom, this
result is enhanced by the nonrgection of the null hypothess of cointegration, with the
cointegration vector indicating a negaive rdaion between the risks In short, in these
countries, the cousin risks phenomenon is not observed.

The dassfication of these risks behavior in Chile, Poland, South Africa, and Turkey
are less immediate Snce we obtained oppodte Sgns depending on which proxy for country
risk we used (EMBI+ or CID). For Turkey, the correlation between the EMBI+ spread and
the forward premium is pogtive and high, 0.62. Indeed, we did not rgect the cointegration
hypothess and the cointegration vector indicated a pogtive long-term relation between the
risks s0 this evidence corroborates with the corrdation coefficient, which can be sad to be
super-condgent. The obsarved CID and forward premium negdive corrdation is mitigated
by some factors. Fird, the non-dationarity of the Turkish CID renders the corrdation
coefficient uninterpretable. Second, the EMBI+ spread is preferred to CID as we explained

27 \We perform the Phillips-Perron unit root test and the results are presented in appendix 3 available at
WWW.econ.puc-rio.br/mgacia

28 \Whenever we refer to cointegration vector, we mean normalised cointegration vector.

29 Thefact that in Brazil the correlation isonly slightly positive is attenuated by the long-term positive
relation detected by the co-integration vector

30 These series are non-stationary and the cointegration tests do not indicate a positive relation..



earlier. Third, we do not have a one-year swap rate for Turkey as most countries do, and so
the overnight interest rate was used ingteed (Sinceit isthe only rate quoted on adaly bess).

TABLE 1
Correlations and Risk's Statistics

Cousin Risks1: (CID vs. FP) Cousin Risks 2: (Embi+ Stripped Spread vs. FP)
Forward Covered Interest Forward Embi+ Spread
Premium Differential Correlation Premium P Correlation
s mean <
mesn mean Coeficient mesn fs.2.) Coeficient
fs.e) (s.e.) fs.e) o
. 97 F10% 5.39% 29 BE0% 17042
1 |Argentina % 5 +0,124 +0,967
{40,50%5) (16,33%) 43.05%) 8181
11,814% 4 11,810% 833 4
2 |Brazil . 4.573% +0,059 : : +0,739
(3.599%) (1,750%) (3.553%) 140 65
3 |Colombia 39.408% 5.329% 0,450 dolbn 61632 0,478
(1 5E7 %) (2,380%) 1.491%) (135 5)
2 4B60% -1 DBO% 2616% 170 6
4 [Chile 0,674 +0,456
{0,29%) {0,33%) {1 236%) 0.9
12.236% -0117% 12.206% 4120
. 5 [Mexico +0.465 +0.959
5 (6227 %) 2,163%) (B,323%) (169.2)
5 5 229% 2101% 5 265% 476 2
= B |Phillipines +0,187 +0,535
E (1.,960%) (1,942%) (1.,804%) (24 B
E 4.389% 0767% 4 379% 5738
= 7 |Peru 0,246 +0,715
g 21419 (2.026%) (2,153%) (144 5)
= 4 848% 4, 732% 4 5858% 2385
= 8 |Poland +0.829 +0,049
= (1.279%) (1,609%) (1,160%) (41,81
=
L o 5 o
9 |South Africa 8.232% 0.281% 0,547 LE7EY% 1384 +0,754
(2.594%0) (2,461 %) (1,815%) (45 5)
1 6E62% 0,381% 1,0B66% 1818
10|South Korea 0,722 0,646
(1,034%) (0,422%) (0,.925%) @31
11| Turkey 57 /6% -0,38% 0,798 47 ,183% 659 .2 10,626
(27 36%) (20%) (20,814%) 1922
o
12 |Russia - - - g e +0,743
(27 397%) 528,1)
13|Venezuela . . . 23.220% 9E9 8 +0,726
(16 797 %) (1612
= 15,394% 0,346%
= 14 [Indonesia 0,611
= (13 5619 {1,756%)
i . 0533% 1,883%
£ + |15|Czech Republic® | r 10,030
5 & (1,112%) (2,899%)
= 1 EE3% 0.265%
z 16|Singapore™ F r 0,267
=2 (1 4549 {0,290%)
£ |17 |Thailand 4 528 0 B48% 0,271
! [ ES 492%} & ﬁ 654%i
o o
18 |Australia s 1.028% r D347 % 0,756
(1 525%) {0,214%)
e 0032% 0.572% P
L r
anace £1,105% 0,235% :
1,136% 0,523%
20(England - r 0,806
8 (1.053%) (0,263%)
5 o g
S |21|Japan [ shiection, — UiZEtie 0,392
o (1.596%) 0,214%)
= 1077% 0,.465%
S |22 |Norway* L r 0,145
E 2177%) {0,260%)
& o, o,
= 23 |Hew Zealand L e - Dt 0,805
1 .518%) {0,246%)
-0147% 0,461 %
24 (Sweden - r 0,579
1 B55%) {0,249%)
> k! ,
25 [Switzerland n 2510% = RIS 0,284
1.,410%) (0,241%)

Even though overnight interes rates are annudized, we ae actudly compaing different
points on the term dructure: overnight interest raies have zero duration and the forward
premium has a one-year duration. Thus the calculated CID for Turkey reflects this fact and



its mean is negative. Turkey was therefore placed in the coudn risks countries based on the
positive cointegration coefficient between its EMBI+ spread and its forward premium.

For South Africa, the corrdaion between te forward premium and CID is negative,
and the corrdation between the forward premium and EMBI+ goread is podtive. The
cointegration test between the EMBI+ and the currency risk indicated that these two series
do not cointegrate. Thus South Africa is placed together with those countries not exhibiting
cousin risks phenomenon

Chile presents only a smdl pogtive corrdation coefficient (0.30) between the EMBI+
soread and forward premium. The corrdation of CID and FP for Chile is very negdive.
Snce Chiles EMBI and FP pogtive corrdation is smdl, we follov Powdl and
Surzenneger (2000) and dassify Chile as not exhibiting cousin risks >

For Poland, the corrdation between the forward premium and CID is postive, and s0
is the long-teem reation. Howewer, EMBI+ soread and forward premium correletion
indicated the absence of any definite rdaion between these varidbles and the same result
was found when we gpplied cointegration vector andyss. Since we bdieve that EMBI+
soread is a more religble proxy for country risk, Poland is placed into the group of countries
that do nat exhibit the cousin risks phenomenon.

Having said that, table 2 summarizes our find proposed dassfication:

TABLE 2
Classification Proposed for the Countries Analysed

Cousin Risks Phenomenon No Cousin Risks Phenomenon

Australia, Canada, Chile*, Colombia,Czech
Replubic, Indonesia, Japan, Norway, New
Zealand, Poland*, Singapore, South
Africa*,South Korea, Sweden, Switzerland
Thailand and UK

Argentina, Brazil, Mexico, Peru, Phillipines,
Russia, Turkey* and Venezuela

* classification subject to robustness test

Powdl and Sturzenneger (2000) results drength our classfication proposd. They
adso sudied Argenting, Brazil, Chile, Colombia, Mexico and Sweden and ther results are
al compatiblewith ours,

One of the main gods of our taxonomy is to permit the implementation of a Satidicd
tet to judify which variables determine the cousin risk phenomenon, and such task is
undertaken in the next section. Therefore, a country’s dassfication is vitd for the next
section’s reaults. For this reason, we implement robustness test concerning the determinants
of the dasdfication™ where we check how the results would differ if Chile, Poland, South
Africa and Turkey were exduded from the sample. The tests carried out in the gppendix do
not point to ggnificant changesin the results.

4 Determinants of the Cousin Risks Phenomenon

4.1 Methodology and Data Description

31 |n view of the unit root test, the correlation coefficients are all spurious, since the forward premium is
stationary, while the two measures of country risk for Chile are not.
32 Thisis donein the appendix 4 available at www.econ.puc-rio.br/mgarcia



Once identified which countries present the coudn risks phenomenon, the next ep is
to apply a “DNA tes” and determine what links thelr behavior. In other words, whet are the
determinants™ of country risk and currency risk co-movement?

The mog intriguing feature of last section’'s reaults is the fact tha the cousn risks
phenomenon does not conditute a rule among emerging countries. Therefore, we  will
exploit the cross-sectiond dimension to uncover the cousin risks determinants.

The discusson in Section 2 points to varigbles that could be responsble for the cousin
risks o, in the present section, we test if they are empiricaly associated with the presence
of the phenomenon. This is done firg trough the presentation of ther datidics among the
different groups and a nonparametric hypothess tes. Then, in last subsection, we present
an econometric binary choice modd.

The man daa sources are The World Bank’'s World Development Indicators (WD),
and IMF's Internationd Financid Statigics (IFS). Internd and externd indebtedness deta
were obtained from each country’s central bank, ministry of finance or satistics agency.3

4.2 Descriptive Statistics, Non-Parametric Densities, QQ Plots and
Kolmogorov-Smirnov tests

This subsection presants macroeconomic and financia data from the countries in our
sample The data andyzed are the countries means® from 1995 to 2001,%° dmost the same
time horizon we used in the lagt section to identify cousin risks phenomenon. The datistics
are presented not only by country but also dassified into three groups®’

1. Countries tha exhibit the ocousn riks phenomenon, following the last
section’ s taxonomy.

2. Countries that do not present the cousn risks phenomenon, following the last
section’ s taxonomy.

3. Emeging maket countries that do not exhibit the cousn risks phenomenon,
following the last section’ s taxonomy.

We presnt each group’'s means and medians in tables in the following subsections.
Non-parametric kernel density estimatior™® and QQ-plots are also and presented.

The am is to compare the digribution of each varigble anong the group of countries
exhibiting cousn risk phenomenon and the group of countries not exhibiting cousn risks
The tes used is the KolmogorowSmirmov®®, which tries to determine if the distribution thet
originated two datasats differ dgnificantly. The null hypothess is that the samples have the
same continuous digribution. To illudrate it grgphicaly, we adso plot the kernd dengties
and theqg plot.

33 Since we will not perform causality tests, we are, strictly speaking, only uncovering which variables are
associated with the cousin risks phenomenon.

34 Appendix 4 provides the data source for every series, aswell descriptions for some of the variables, and is
available at www.econ.puc-rio/mgarcia.

35 WDI data are on annual basis while IFS data are on quarterly basis. Public debt data, whose sources are
central banks and statistical agencies, are on monthly or quarterly basis.

36 Until July 2003, World Bank (our main data source) had not released data referring to 2002.

37 1n some cases, we also compute the averages for emerging and developed countries for comparison.

38 The bandwidth of this estimation is chosen as suggested by Silverman (1986)

39 This test makes no assumption about the distribution of data, i.e., it isanon parametric test.



In order to control for developed countries characteridics not captured in the sample
(such as reputation), we dso face the didribution of countries presenting the cousin risks
phenomenon againg the distribution of emerging countries not exhibiting cousin risks

4.2.1 Balance of Payment

This subsection andyzes if a country’s externd ‘hedth’ (which is beieved to be the
man determinant of exchange rate expectations) is an important factor for the explanation
of cousn risks phenomenon. Table 3 below presents some Bdance of Payments accounts
datistics™, the graphs below display their density and table 4 present Kolmogorov-Smimov

test reaults.
TABLE 3
Macroeconomic Statistics - External Sector
Exports  Current Mean Internatio
Import
mean Exports Imports + Account Tariff nal
1995-2000 (% GDP) (% GDP) Imports Balance 1;;'9 Reserves
(0 0 - 0
(% GDP) (% GDP) 2000 (% GDP)
Countries exhibiting mean 31,44%  30,58% 61,98% 1,28% 6,48%  13,47%
Cousin Risks median 31,66%  30,21% 61,82% -0,47% 713%  12,71%
Countries without ~ mean 32,43%  30,11% 62,79% 0,30% 9,83%  12,84%
Cousin Risks* median 31,21%  28,63% 59,83% -0,14%  10,16% 12,43%
Emerging Countries mean 26,92% 23,59% 51,07% 1,09% 10,83% 10,98%
without Cousin Risks* median 25,91% 23,14% 49,30% 0,62% 12,24% 10,10%
Emeraing Countries* Mean 29,63%  27,79% 57,61% 1,21% 8,22%  12,47%
ging median 29,07%  28,82% 57,91% -0,22% 9,30%  11,48%
Developed Countries Me&n 36,84%  35,33% 72,17% -0,34% 9,02%  14,32%
P median 33.56%  32,06% 65,62% -1,13% 9,30%  15,26%

* without Singapore

Fig 5. Non-Parametric Kernel Density: Current Account Balance
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TABLE 4
Kolmogorov-Smirnov Test on Balance of Payment

Ho K-Sstat p-value
Current Account (% GDP) Density of Coutries Exhibiting
Cousin Risk = Current Account (% GDP) Density of Coutries (1544 0,9984
NOT Exhibiting Cousin Risk
Current Account (% GDP) Density of Coutries Exhibiting
Cousin Risk = Current Account Density of Emerging Coutries 0,1528 0,9998
Exhibiting Cousin Risk

Exports+imports (% GDP) Density of Coutries Exhibiting

Cousin Risk = Exports+lmports (% GDP) Density of Coutries ( 4044 0,2586
NOT Exhibiting Cousin Risk

Exports+imports (% GDP) Density of Coutries Exhibiting

Cousin Risk = Exports+imports (% GDP) Density of Emerging

Coutries NOT Exhibiting Cousin Risk 0,4306 0,3145

Mean Import Tariff Density of Coutries Exhibiting Cousin Risk

= Mean Import Tariff Density of Coutries NOT Exhibiting (5882 0,0265
Cousin Risk

Mean Import Tariff Density of Coutries Exhibiting Cousin Risk

= Mean Import Tariff Density of Emerging Coutries NOT (5139 0,1441
Exhibiting Cousin Risk

The above data change only dightly as we move from one group to another. Although
table 3 vaues indicates that countries exhibing postive corrdaion between the country and
the currency risk present a smdler degree of openness™ than emerging countries that do not
exhibit the phenomenon, their dendties on every vaidble, (dl the dengties are presented in

4L For the cousin risks countries, exports plus imports over GDP is 49.15% and import tariff is 11.88% on
average while on emerging countries not presenting cousin risks these figures are 71.41% and 10.16%,
respectively.



Appendix 7*?) are dmost coincidental.  This evidence can dso be inferred from QQ-plots,
where the quantile® of the cumulative dersities of the two samples are compared. If they
both came from the same didtribution, the result would be forty five degree dopeline

Indeed, Kolmogorov-Smirnov test results, presented in Table 4, indicae that we
cannot rgject the null hypothess that current account balance sample (%0GDP) and exports
plus imports sample (%0GDP) among the group of countries exhibing and not exhibing
cousn riks are ddidicdly identicad. The reault is the same when we compare the
countries  exhibiting the phenomenon and emeging oountries not  exhibiting  the
phenomenon.

These reaults only change when we andyze the import tariff. We rgect the hypothess
that taiff import samples ae identicd among countries exhibiting and not exhibiting
positive correlation between the country and the currency risk. However, when we compare
only emerging markets we cannot rgect the hypothess that their sample are the same. We
can conjecture tha this result can be due to the fact that the sample of countries not
exhibiting cousn risk is largdy composed by developed countries that usudly have smdler
import tariffs than emerging economies.

Thus the results of this section indicate that baance of payment indicators from
countries that do exhibit the cousin risks do not differ dgnificantly from countries in which
the cousin risks phenomenon is not observed.

4.2.2 Solvency Variables

Snce the country risk is a centrd vaidble to our dudy, government borrowing
requirements and solvency vaiadles are naurd candidates to become the determinants of
coudn risks A posshility could be tha countries with a fragile fiscd pogtion exhibit a
positive relation between country and currency risks. We now anayze solvency variables **

Table 5 indicates that countries exhibiting cousn risks are more indebted than the
ones without cousn risks Totd government debt medians ae 4640% where the
phenomenon is observed, 30.45% where it is not and 20.42% in emerging economies
without the phenomenon. In the above grgphs, we can dso see tha the cousin risks
countries dendty is more leftish than the non-cousin risks countries dendties. Indeed the
Kolmogorov-Smirmnov test rgects the hypothess that totd government debt sample from
countries exhibiting cousin risks is equd to emerging countries not exhibiting cousn risks
a 10% dgnificat levd. This result is weskened Snce we do not obtain a smilar result
when we compare cousn risks countries with the whole sample of countries not exhibiting
cousin risks.

42 The appendix to this paper is available at www.econ.puc-rio.br/mgarcia

43 Since there are only seven countries classified as presenting cousin risks, the QQ-plot can only have seven
points.

44 Appendix 6, which is available at www.econ.puc-rio.br/mgarcia, present the same statistics disaggregated
by country.
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TABLE 5

Macroeconomic Statistics - Government Solvency

Total External

Total Public Overall Debt External Internal

mean Debt (Internal Budget (Government Government Government
1995-2000 + External Balance ° Private % Debt Debt

%GDP) (% GDP) GDP) (% GDP) (% GDP)
Countries exhibiting mean 56,03% -3,12% 46,26% 37,02% 20,30%
Cousin Risks median 46,40% -2,16% 46,57% 37.94% 9.33%
Countries without mean 25,91% -1,39% 44,83% 10.04% 17.24%
Cousin Risks* median 30,45% -0,92% 37,34% 4,96% 16,78%
Emerging Countries mean 26,71% -1,85% 44.,83% 12,03% 14,67%
without Cousin  median 20,42% -1,41% 37,34% 5,00% 11,70%
Emerging mean 41,37% -2,48% 45,55% 24,53% 17,49%
Countries* median 42,06% -1,66% 40,51% 21,07% 10,56%
Developed mean 24,85% -0,93% - 7,38% 20,16%
Countries median 35,45% -0,34% - 4,05% 26,75%

* without Singapore

Fig 7: NonParametric Kerne Dengty: Totd Government Debt (%GDP)
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TABLE 6
KoImogorov-Smirnov Test on Solvencx Variables
Ho

Overall Budget Balance (% GDP) Density of Coutries Exhibiting

Cousin Risk = Overall Budget Balance (% GDP) Density of Coutries  0,3456 0,4446
NOT Exihbiting Cousin Risk

Overall Budget Balance (% GDP) Density of Coutries Exhibiting

Cousin Risk = Overall Budget Balance (%GDP) Density of Emerging  (0,2917 0,7907
Coutries NOT Exhibiting Cousin Risk

K-S stat p-value

Total Government Debt (% GDP) Density of Coutries Exhibiting

Cousin Risk = Total Government Debt (% GDP) Density of Coutries  (0,4667 0,1456
NOT Exhibiting Cousin Risk

Total Government Debt (% GDP) Density of Coutries Exhibiting

Cousin Risk = Total Government Debt (% GDP) Density of Emerging  0,5556 0,0925
Coutries NOT Exhibiting Cousin Risk

Total External Debt (%GDP) Density of Coutries Exhibiting Cousin
Risk = Total External Debt (%GDP) Density of Emerging Coutries NOT (g 375 0,5189
Exhibiting Cousin Risk

Kolmogorov-Smirnov test results shows thet there is no diginction between these two
groups in terms of the overdl budget baance and totd externd indebtness. In the case of
totd government debt this can dso be seen in the aove dendties grgphs dmost
coincidentd, and in the QQ-Fot, where the cumulative quintiles of the digributions amost
form a 45 degree line. Therefore, solvency variables do not seem to determine the presence
| absence of the cousin risk phenomenon. The only doubt is about the tota indebtness,
which seems to have some effect (p-vdue of 0.09 in the compaison of the samples of
emerging countries), 0 this will be further investigated with its net effect, i.e, contralling
for the effect of other variables, in binary choice moddsin next section.

4.2.3 Financial Development and Currency Mismatch Variables

Table 7, the following dengty digribution graphs and Table 8 disdlay the comparison
of paterns of currency mismaich and finendd devdopment among the countries induded
inour sample.

TABLE 7
Macroeconomic Statistics - Financial Deepening and Currency Mismatch
Govt. Domestic
External Debt  Gross )
. credit to Market
mean - Domestic ivat italizati
1995-2000 International  Savings ~ Pr'vate - capitalization
sector (% GDP)
Reserves (% GDP) (% GDP)
(% GDP) °
Countries mean 26,15% 21,03% 24,33% 29,10%
exhibiting Cousin median 26,04% 19.27%  20,66% 28,95%
Countries mean -1,10% 24,36% 92,18% 77,98%
without Cousin median -1,50% 23,52% 84,22% 60,06%
Emerging mean -2,05% 24,77% 67,95% 50,88%
Countries median -1,56% 25,54% 55,52% 34,13%
Emerging mean 12,05% 22,90% 46,14% 39,99%
Countries median 11,47% 21,47% 33,25% 28,95%
Developed mean 0,17% 23,95% 116,42% 105,07%

Countries median -0,61% 22,72%  101,76% 90,42%




Fig 9: Non-Parametric Kernd Density: Domestic Credit to Private Sector (%GDP)
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TABLE 8
Kolmogorov-Smirnov Test on Currency Mismatch and Financial Deepening
Ho K-S stat p-value

Goverment External Debt - International Reserves (% GDP) Density of Coutries
Exhibiting Cousin Risk = Goverment External Debt - International Reserves (% GDP) (8824 0,00012
Density of Coutries NOT Exhibiting Cousin Risk
Goverment External Debt - International Reserves (% GDP) Density of Coutries
Exhibiting Cousin Risk = Goverment External Debt - International Reserves (%GDP)
Density of Emerging Coutries NOT Exhibiting Cousin Risk 0,8889 0,00077
Domestic Credit to Private Sector (% GDP)Density of Coutries Exhibiting Cousin Risk
= Domestic Credit to Private Sector (% GDP) Density of Coutries NOT Exhibiting 0,8235 0,00042
Cousin Risk
Domestic Credit to Private Sector (% GDP)Density of Coutries Exhibiting Cousin Risk
= Domestic Credit to Private Sector (% GDP) Density of Emerging Coutries NOT  (0,6667 0,02390
Exhibiting Cousin Risk
Domestic Savings (%GDP) Density of Coutries With Cousin Risk = Domestic Savings
(%GDP) Density of Emerging Coutries NOT Exhibiting Cousin Risk 0,4485 0,16180
Domestic Savings (%GDP) Density of Coutries Exhibiting Cousin Risk = Domestic
Savings (%GDP) Density of Emerging Coutries NOT Exhibiting Cousin Risk 0,4306 0,31450




The above reaults highlight a driking difference between net exposure to exchange
rae movements among the countries The median of net extarnd lidbilities cdculaed as
the government externd debt minus internationd reserves, is 26.15% for countries thet
exhibit the cousn risks phenomenon and —1.56% for the remaining emerging countries that
do not exhibit cousn risks. The currency mismatch dendty from the cousin risks countries
is to the right of the dendties of countries not exhibiting this phenomenon (be they only
emerging or not). The hypotheses that currency mismaich sample from ocousn risks
countries is equa to the ones from countries not presenting cousin risks (be they only
emerging or not) are rgected at the 1% significance levd.

Hnandd devdopmentt is less intense in countries dassfied as having cousn risks
phenomenon. These countries displayed 24.33% of mean domedic credit for the private
sector over GDP, while the countries without the presence of cousin risk phenomenon
regigered 92.18%. Even emerging countries without cousin risks exhibit a much higher
mean domedtic credit to private sector (67.55%). These observations are reinforced by the
location of the dendty didributions of cousn risk countries on the left of the non-cousin
risk countries. Indeed, the Kolmogorov-Smirnov test rgects the hypothess that these
digributions are datidicdly equd: on the comparison of cousn risks countries with nort
cousin risks countries it is rgected a the 1% dgnificance leve, on the comparison of
cousn risks countries with nornrcousin risks emergng countries a the 3% ggnificance
leve.

When we andyze gross domedic savings, dthough the means and medians are
smdler on countries presenting cousin risks, Kolmogorow-Smirnov tests do not regect the
hypothess that their samples are equdl.

Thus the data indicate that the presence of the cousin risks phenomenon is associated
with govenment's currency mismaich (externd govenment debt minus  internationd
reserves) and the leve of financid development (domestic credit for private sector).

4.3 Binary Choice Models
In this section we gpply a binary choice modd®™ using the same varidbles andyzed in

lag section. Following the taxonomy discussed in Section 3, the dependent variable
assumes the vadue one for countries that exhibit the cousin risks phenomenon and zero for

45 An aternative to binary choice models would be to use correlation as the dependent variable. Under such
methodology, we apply the limited dependent variable models (such that the correlation is limited between -1
and +1) using crosssectiona data or we apply a more robust joint estimation of correlation, using the
hierarchical linear model.45 However, in doing so, our already small sample would be tremendously reduced,
thus rusting the analysis. For example, in the case when the dependent variable is the correl ation between the
forward premium and the EMBI+ spread, only thirteen observation points can be included in the regression
model. On the other hand, the adoption of the correlation between the forward premium and the CID would
not reduce the sample size to the same extent, but the results would nonetheless be full of noises and less
representative of investors' risk perception since CID measure is subject to regulatory and interventionist
peculiariti es of each country.



those that do not*®.Our results refer to the Probit model output but the adoption of the Logit
mode does not significantly alter the results®”.

TABLE 9

Probit Univariate Models

Dependent Variable: Cousin Risks (1=Exhibiting, 0=Not exhibiting)
number of observations: 25

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
constant -1,318753 1,397137 2,101986 -1,311253 -0,776632  0,532655 -0,449209 -2,156276
p-value 0,0025 0,2645 0,0024 0,0267 0,0283 0,466 0,1004 0,0037
External Debt-Reserves (%GDP) 0,080538 - - - - - - -
p-value 0,0006 - - - - - - -
Savings (% GDP) - -0,080568 - - - - - -
p-value - 0,1392 - - - - - -
Domestic Credit to Private Sector (%
GDP) - - -0,057412 - - - - -
p-value - - 0,0026 - - - - -
Total Debt (% GDP) - - - 0,020622 - - - -
p-value - - - 0,0791 - - - -
Overall Budget Balance (% GDP) - - - - -0,164334 - - -
p-value - - - - 0,1285 - - -
Exports+imports (% GDP) - - - - - -0,016657 = -
p-value - - - - - 0,1611 - -
Current Account Balance (% GDP) - - - - - - -0,032057 -
p-value - - - - - - 0,552 -
Mean Tariff Import - - - - - - - 0,185956
p-value - - N - - - - 0,0083
Akaike criteria 0,76305 1,292842 0,687510 1,259113 1,290124  1,289907  1,397313  1,079025
Schwartz criteria 0,86056 1,390352 0,78502 1,357284 1,387635  1,387417  1,494823 1,176535
McFadden's R2 0,518999 0.096429 0,57925 0,141852 0,098597 0,09877 0013101 0,266973
TABLE 10

Probit Multivariate Models

Dependent Variable: Cousin Risks (1=Exhibiting, 0=Not exhibiting)
number of observations: 25

Model 9 Model 10 Model 11 Model 12 Model 13 Model 14 Model 15
constant -0,320948 1,909751 1,873102 0,898335 -36,34646 -1,628293 1,755246
p-value 0,8459 0,0427 0,0301 0,5943 0,2439 0,0046 0,0244
External Debt-Reserves (%GDP) 0,083882 0,115055 0,106144 - 0,66633 0,080556 -
p-value 0,0016 0,0557 0,0022 - 0,2732 0,001 -
Savings (% GDP) -0,047175 - - - - - -
p-value 0,5429 - - - - - -
Domestic Credit to Private Sector (%
GDP) - -0,111958 -0,119056 -0,049203 - - -0,054909
p-value - 0,0426 0,0027 0,0222 - - 0,0053
Total Debt (% GDP) - -0,007048 - - - - -
p-value - 0,8495 - - - - -
Overall Budget Balance (% GDP) - - - - -0,134947 -0,104533
p-value - - - - 0,3088 0,4006
Exports+Iimports (% GDP) - - - - - -
p-value - - - -
Current Account Balance (% GDP) - - - -
p-value - - - -
Mean Tariff Import - - 0,089394 2,050597
p-value - - 0,4508 0,2054
Akaike criteria 0,833229 0,619004 0,514671 0,622699 0,365617 0,814875 0,750368
Schwartz criteria 0,979494 0,815347 0,660936 0,722177 0,511882 0,961140 0,896633
McFadden's R2 0.526832 0,775597 0.780918 - 0,899806 0.541471 0.592924

46 A robustness test was carried out on our models, and the results are presented in Appendix 9, available at
WWW.Eecon.puc-rio.br/mgarcia, where we excluded from the analysis the countries subjected to doubts
concerning their classification.

47 Logit model was estimated and coefficients' signs did not change. The only difference was that p-value
sometimes increased. Logit model outputs are showed in Appendix 3, which is available at www.econ.puc-
rio.br/mgarcia.




As mentioned in Section 2, the explanatory variables are the same ones andyzed in
the previous sections Modds contemplating differet combinations of  explanatory
variables were esimated. The two tables below present the results. Table 9 presents modes
with only one explanatory vaidble while Table 10 shows the resllts of multivariate
andyss
Due to the adoption of the Probit modd, the edimaed coefficients have to be carefully
interpreted dnce thar meaning differs from the meaning of those coefficdents edimated
through the dasscd leest square linear regresson modd. A postive coeffident —and
gonificantly different from zero — indicates that an increese in the explanaory varigble
should increase the probability of the country to exhibit the phenomenon.*® Moreover, a
negative and ggnificantly different from zero coefficient indicates that the reduction in the
explanatory variable should decrease the probability of the country to present cousin risks.

The reaults presented in Tables 9 and 10 support the findings in the last subsection.
Univariade modds, showed in Table 9 indicae that, with 5% dSgnificance levd, no solvency
vaigble (Totd debt or Fsca result) Sgnificantly contributes to the explanation of the
presence (or the absence) of the cousn risks phenomenon. Further more, the only externd
accounts varidble that is ggnificantly different from zero is the taiff levd: the bigger the
mean import taiff, the bigger the probability of a country to exhibit cousn risks Current
account, as well as exports plus imports over GDP ratio, does not affect the country’s
probability of having the cousin risks phenomenon even a the 10% dggnificance levd. The
results dso show that gross domestic savings do not affect the probability of the cousin
risks phenomenon occurrence on 10% significance levd.

Government externd debt minus internationd  reserves, domedtic credit for privae
sector, and import taiffs are dl daidicdly sgnificant a 1% dggnificat levd. The higher
the currency mismach — undersood as extend debt minus internationd resarves — the
higher the probability of the cousn risks phenomenon. Higher levds of financd
devdopment — caculated as credit for private sector — reduce the probability of a pogtive
correlation between country risk and currency risk.

Multivariatle modds results are presanted in Table 10. The most interesting feeture is
that government externd debt minus internationd reserves and domediic credit to privae
sector are dgnificantly different from zero in every modd, except for modd 13. Indeed,
under Akalke and Schwartz criteria the best mode is mode 11 (again except for modd 13
where no vaiable shows up sgnificant®®) and these two variables jointly explarr® more
than 78% of the presence of cousn risks phenomenon. In dl of the modes currency
mismatch increeses while domedtic credit to private sector reduces the probability of a
country present cousin risks.

Modd 9 indicates that when we andyze currency mismaich and gross domesiic
sving jointly, the former is pogtive and dgnificant (p-vaue 0.0016) while the laiter is not
sonificantly different from zero (p-vaue 0.5429). Modd 10 jointly estimates the effect of
currency migmatch, financid degpening and totd government debt. While the fird two
reman dgnificat, the totd government debt is not dgnificantly different from zero (p-

8 Note that the convention was to apply ‘zeros for countries that do not exhibit cousin risks and ‘ones’ to
countries that do exhibit cousin risks. In the case of the opposite convention, say ‘zeros for countries that
exhibit cousin risksand ‘ ones’, otherwise, coefficients interpretation would have to be inverted aswell.
49 . - .

Probably, due to multicollinearity problem.
%0 McFadden'sR2



vadue 0.8495). Modds 14 and 15 show tha overdl budget bdance is not sgnificantly
differet from zero in multivariae andyds In sum, these results show tha the ovedl
budget deficit, the gross domedic savings and the totd government debt lost Sgnificance
and do not hep to explain the occurrence of cousin risk phenomenon when andyzed jointly
with currency mismatch and finandid degpening.

Univariatle modds suggested that meen taiff import was important in determining the
phenomenon. But Modds 12 and 13 indicate that when we jointly andyze it with currency
mismatch or domestic credit, the tariff isno longer satistically significant™.

All the modds are robust vis-a-vis the exduson of Chile, South Africa, Poland, and
Turkey®®. Hence, we can condude that the most important factors in determining the
postive correlation between country risk and currency risk seems to be government
currency mismatch and domedtic credit to private sector. Except for modd 13, in dl other
modds, thee two factors were dgnificant (the biggest p-vdue is 0.0557). Ther sgn
indicate that the higher the government currency migmatch is the higher the probability of
pogtive corrdaion between country risk and the forward premium. Excduding modd 13,
where no vaidble is dgnificant, Modd 11 is the mog suitéble to andyze the pogtive
corrdaion between country risk and currency risk under Akake and Schwartz criteria
Furthermore this modd explains more than 78%°2 of the probahility of the presence of
cousin risks.

Based on the results we can conjecture that under the presence of currency mismatich,
exchange rate shocks dso affect the sovereign credit risk since it changes a country’s leve
of indebtedness, subsequently influencing investors risk perception. Since a higher levd of
gross domedic savings embodies a higher levd of domedic credit supply, we dso
conjecture that the exisgence of domedtic credit supply reduces the need for externd
funding in moments of criss.

4.4 Adherence Analysis, Marginal Effects and Policy Implications

We can e how well does the modd fits the deta for each country by checking its
adherence. This is done to modd 11, our best modd. The grgph below presents the
probability of the presence of the cousin risk phenomenon assigned by modd 11. Idedly,
countries that were dasdfied as exhibiting the phenomenon (the red triangle ones) should
be on the top of the graph, with 100% probability. The countries that were dassfied as not
exhibiting the phenomenon should be on the bottom of the graph, with 0% probability. So
evidence suggests that we had a nice fit but there are some countries, such as Russa and
Indonesia, for which our modd does not perform well.

One of the niceties of the modd edimated is that it captures non-linearities Each
country represents a different point, so, the margind effect of the independent varigbles are
different for each country. The margind effect andyss tdl us for, each country, what is the
effect on the probability of occurrence of the cousn risks phenomenon of a margind
vaiation on the independent variables.

Moreover, the edimated binay choice modds dlow us to peform another
interesting exercise to check the necessxry varidion, ceteris paribus, on currency

> |mport tariff level has p-value equal to 0.4508 in model 12 and 0.2054 in model 13.
°2 This can be seen in Appendix 9, available at www.econ.puc-tio.br/mgarcia
%3 According to McFadden’s R? of model 1.



mismatch or on finandd degpening in order to meke the cousn risks phenomenon vanish,
that we defined as forcing the probability of occurrence of the phenomenon to become less

then 5%.

We implement both exercises for modds 1 and 11. The tables bellow present the
results of margind effect and the needed vaiation in each vaiable necessty to meke the

cousin risks phenomenon vanish in eech country.

Fg 11: Adherence Andyss

Adherence Analysis: Probablilities assigned by model 11
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TABLE 11 TABLE 12

Policy Implication

Variation needed in the each variable to decrease the probability of the
cousin risks phenomenon's presence to 5% for each country :
— = m— —

Marginal Effects Analysis

Variation on the probability of the cousin risks phenomenon's presence
in each of the countries analyzed when we increase in_1% the following

Model 1 Model 11 Mool Mode_l i

Govt. Govt. . Govt. Govt. .

Domestic Domestic

External Debt External Debt "= External Debt External Debt o 1ito

International International 22(‘:’3? International International 2:::/?(:?

Reserves Reserves (% GDP) Reserves Reserves (% GDP)

(% GDP) (% GDP) (% GDP) (% GDP)

Argentina -36,10% -44,10% 39,30% Argentina 1,38% 0,04% -0,06%
Australia -5,40% 0,00% 0,00%  Aystralia 1,61% 0,00% 0,00%
Brazil -18,10% -9,60% 8,60%  prazi| 3,18% 3,59%  -3,75%
Canada -2,40% 0,00% 0,00%  canada 1,18% 0,00% 0,00%
Chile -1,80% 0,00% 0,00% chile 1,10% 0,00% 0,00%
Colombia -7,40% 0,00% 0,00% colombia 1,93% 1,09% -1,00%
Czech Republic 0,00% 0,00% 0,00%  Czech Republic 0,03% 0,00% 0,00%
Indonesia -33,00% -16,50%  14,70% |ndonesia 1,85% 4,18% -4,74%
Japan 0,00% 0,00% 0,00%  japan 0,61% 0,00% 0,00%
Mexico -17,80% -26,30% 23,50% Mexico 3,16% 2,07% -2,64%
New Zealand -4,50% 0,00% 0,00% New Zealand 1,48% 0,00% 0,00%
Norway 0,00% 0.00% 0,00%  Norway 0,20% 0,00% 0,00%
Peru -25,70% -27,60% 24,60% pery 2,89% 1,73% -2,25%
Phillipines -58,00% -32,30% 28,80%  Pphillipines 0,03% 0,80% -1,09%
Poland -10,30% -17,90% 16,00%  poland 0,00% 0,00% 0,00%
Russia 0.00% 0,00% 0,00%  Russia 0,03% 0,31% -0,27%
Singapore 0,00% 0,00% 0,00%  singapore 0,00% 0,00% 0,00%
South Africa -2,50% 0,00% 0,00% south Africa 1,17% 0,00% 0,00%
South Korea 0,00% 0,00% 0,00% south Korea 0,00% 0,00% 0,00%
Sweden -25,40% 0,00% 0,00% sweden 2,92% 0,00% 0,00%
Switzerland -4,10% 0,00% 0,00%  switzerland 1,42% 0,00% 0,00%
Thailand 0,00% 0,00% 0,00% Thailand 0,07% 0,00% 0,00%
Turkey -38,30% -42,10% 37,60% Turkey 1,08% 0,07% -0,10%
UK -4,10% 0,00% 0,00% yk 1,42% 0,00% 0,00%
Venezuela -13.30% -28.80% 25.70%  Venezuela 2.79% 1,46% -1.92%




5 Conclusion

The pogtive corrdation between country and currency risk premiums is referred to
as coudn riks Both risks are components of the domedic interest rate. Therefore, a
country is more vulnerable to externd shocks when these two risks are pogtivdy
correlated, snce negdive shocks, as the reversd of cepitd flows, increese both risk
premiums Smultaneoudy while output is fdtering. This pgper focused on two man gods.
The fird one was to investtigate how widespread the cousin risk phenomenon is, and the
second god was to identify the determinants of the corrdation between these two risk
premiums
We idettified thet, among the countries in our sample (25 countries),
Argentina, Brazil, Mexico, Russa, Peru, the Philippines Turkey and Venezuda exhibit
postive corrdation between the country risk and the currency risk premiums It is
important to highlight that Chile, Colombia, South Korea, and South Africa do not exhibit a
podtive corrdaion between these two risks premiums. Therefore, the coudn risks
phenomenon is not omnipresent among emerging markets.

In Section 4 we invedigated the determinants of the cousin risks phenomenon. An
interesting concluson was that the sources of the cousin risks phenomenon are not the ones
normaly presented in the literature as determinants of country risk and currency risk
premiums when they are independently andyzed. More spedificdly, the hypothess that the
baance of payments variables (which are bdieved to be the main sources of the currency
rnsk premium) ae regpongble for the podtive corrdaion between country risk and
currency risk premiums is rgected. Based on our teds results, ndther the levd of
indebtedness or surplus on fiscd accounts (which are the man deerminants of the
overdgn  risk  default) were accepted as being responsble for the cousn risks
phenomenon.

Our empiricd resultsindicate thet the determinants of this phenomenon are:

1. Currency mismatch, messured as the difference between externd government debt
and internationa reserves (over GDP);
2. The levd of financid degpening, measured by the credit to the private sector (over

GDP);

Basad on these reaults, we conjecture that when the government presents currency
mismatch in its baance shedt, an increase in the expectation of exchange rate depreciation
or an increese in exchange rate rik (both festures are captured by forward premium),
increase the perception of future government solvency condition, what, in turns, incresses
the sovereign credit risk. This would be the man channd through which currency risk
would be associated with country risk.

The results are ds0 an indication that coudn risks may be rdated to the origind Sn
phenomenon (Eichengreen & d. (2002)). A country’'s inghlity to borrow in internationd
finandd makets in its own currency (origind Sn) causes a potentid exchange rae
mismatch. Eichengreen et d. (2002) holds that this can be harmful for those countries, and
this pgper dams tha one of the man problems assodated with the origind sn is the
occurrence of coudn risks. Indeed, cousn risks (which produce high and risky interest
raes) and origind dn agopear to be different aspects of the same, more complex,
phenomenon. If this is indeed the case, further examinaion of cousn risks may shed more



light on the determinants of the origind gn, as well as on the policy measures necessaxy to
mitigate the deleterious effects of both phenomena.

Findly, the high levels of credit to the private sector may represent a subgtantia
domestic supply of funds and efidency in usang this supply of funds The higher the leve
of finandd degpening, the smdler the necessty of borrowing in internationd capita
markets, ultimady resulting in reduced expectations concerning the deeterious effect of
the currency mismeatch. In this event, market participants may not asociae the forward
premium with the country risk premium, leading to the conjecture that financid degpening
softens the cousin risk problem even under the presence of currency mismatctt.
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