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ABSTRACT: We exploit a panel of 72 US dollar-denominated bonds issued by Latin American publicly
listed firms between 1996 and 2004, a period of regional financial crises, to answer the following three
questions: (1) Is sovereign risk a statistically and economically significant determinant of the corporate
credit spread, controlling for firm- and bond-specific characteristics? (2) If yes, do market participants
apply the sovereign ceiling rule adopted by rating agencies in the pricing of our bond market data? And (3)
how do market views compare with the rating agencies ceiling policy for each corporate bond? We find
strong evidence of an economically and statistically significant effect of sovereign risk on corporate
spreads across different panel econometric specifications and bonds. Moreover, markets do not apply
the ceiling rule in 77–90% of the bonds we sample and these findings are consistent with rating agencies’
policies toward the latter for about 50% of the firms. These results are robust to the inclusion of firm- and
bond-specific variables derived from the structural approach to credit risk and to the business cycle in
each country.

KEY WORDS: Corporate bond spreads, credit risk models, emerging bond markets, Latin America,
sovereign ceiling
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Introduction and Literature Review

Bond finance is becoming a more prominent source of funding for corporations in emerging and
developing countries seeking out new investment opportunities, the expansion of their production
capacity, and to match the increasing demand for risky bond securities worldwide. The cost of bond
financing is acknowledgedly a strategic variable for businesses when making capital budgeting
decisions. As corporate bond markets develop in emerging economies (IMF 2009) not only does the
volume but also the cost of bond financing and in particular the spread of this cost attributable to firm-
or country-specific risks become pervasive. One key issue is to what extent sovereign risk or the
returns on sovereign bond in excess of a comparable risk-free rate in a given country affects the
corporate bond spread over that rate and therefore the firm´s cost of financing.

Now, what is the economic rationale for sovereign risk to be a determinant of corporate default risk
in foreign-currency terms? Empirically, there has been a high correlation between sovereign defaults
and company defaults (Durbin and Ng 2005). That is, it has been very difficult for companies to avoid
default once the sovereign of their jurisdiction has defaulted. This historical regularity has been used
by all major rating agencies to justify their country or sovereign ceiling policy, which usually means
that the debt of a company in a given country cannot be rated higher than the debt of its government.
The economic rationale behind the sovereign rating ceiling for foreign-currency debt obligations is
direct sovereign intervention risk, also called transfer and inconvertibility risk. The term transfer risk is
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usually only used in a foreign-currency context. It refers to the probability that a government with
(foreign) debt servicing difficulties will impose foreign exchange payment restrictions (e.g., debt
payment moratoria) on otherwise solvent companies and/or individuals in its jurisdiction, forcing
them to default on their own foreign-currency obligations.

Until 2001, the “big three” main rating agencies, Moody’s Investors Service, Standard & Poor’s,
and Fitch Ratings—these latter two de facto—followed their country or sovereign ceiling policy more
or less strictly. They amended it, however, under increasing pressure from capital markets after the (ex
post) zero-transfer-risk experience in Russia (1998), Pakistan (1998), Ecuador (1999), and Ukraine
(2000) (see Moody’s Investors Service 2001, Standard & Poor’s 2001, Fitch Ratings 2001 or more
recently Moody’s Investors Service 2006). Moody’s—the last among the big three to abandon the
strict sovereign ceiling rule—justified the policy shift as follows:

This shift in our analytic approach is a response to recent experience with respect to transfer risk in
Ecuador, Pakistan, Russia, and Ukraine). Over the past few years, the behavior of governments in default
suggested that they may now have good reasons to allow foreign currency payments on some favored
classes of obligors or obligations, especially if an entity’s default would inflict substantial damage on the
country’s economy.

Under specific and very strict conditions, rating agencies now allow firms to obtain a higher rating
than the sovereign of their incorporation (or location). The conditions for “piercing” the sovereign
foreign-currency rating are stricter than for the sovereign local-currency rating (Moody’s Investors
Service 2006). Bank ratings are almost never allowed to exceed the sovereign ceiling (in both foreign
and domestic currency terms) because their fate tends to be closely tied to that of the government. As a
result, the default risk of any firm is likely to be a positive function of sovereign risk. By contrast,
markets may price or not the sovereign ceiling depending on a number of factors.

In this article, we use Latin America as a case study in order to investigate the relevance of
sovereign risk in the pricing of corporate bonds in hard currency. Latin America is a suitable case
because of the occurrence of sovereign debt defaults during our sample period, 1996–2004, includ-
ing the largest sovereign default in history—Argentina 2002. We aim to answer the following three
questions: (1) Is sovereign risk a statistically and economically significant determinant of the
corporate credit spread,1 controlling for firm- and bond-specific characteristics? (2) If yes, do market
participants apply the sovereign ceiling rule adopted by rating agencies in the pricing of our bond
market data? And (3) how do market views compare with the rating agencies ceiling policy for each
corporate?

While there is a wealth of literature on the determinants of corporate bond spreads in mature
markets,2 the question of what determines emerging markets corporate spreads, including the role of
sovereign spreads as a major explanatory variable and the test for the sovereign ceiling hypothesis, has
only been recently investigated. To the best of our knowledge, Durbin and Ng (1999; 2005), Grandes
and Peter (2005), and Cavallo and Valenzuela (2010) are the only contributions to this literature. A
related strand of the literature on emerging market corporate creditworthiness (Ferri, Majnoni, and
Chiuri (2002) or Borensztein, Cowan, and Valenzuela (2006)) has researched the determinants of
corporate ratings instead of looking at market prices and yield spreads.

Durbin and Ng (1999, 2005) study the relationship between secondary market spreads of foreign
currency bonds issued by emerging market firms and by their countries. They span 108 bonds issued
by 85 firms in 14 countries, including Latin American, Asian, and Eastern Europe over the period
1995–2000. Durbin and Ng find that market participants do not fully apply the sovereign ceiling, in
contrast to the policy followed at the time by the rating agencies, in particular Standard & Poor´s. The
limitation of their study is that they can only evaluate the proposition that “firms are always riskier
than governments” and not the origin of risk transferred from the government to the firm. Moreover,
they do not control for firm-idiosyncratic determinants or global push factors such as risk aversion,
liquidity, or stock market volatility which could drive both corporate and sovereign spreads if omitted
in the relevant econometric model.
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Grandes and Peter (2005) study the importance of sovereign risk in explaining corporate spreads
using a sample of nine domestic currency bonds issued by nine large South African firms in
2000–2003. They control for firm-specific variables and find that sovereign risk is the most significant
and economically relevant variable to account for corporate spreads on South African local currency
bonds. Furthermore, these authors find that the sovereign ceiling applies to banks and not to firms in
other sectors such as oil and gas or mining. Notwithstanding this latter finding, the authors do not
include international foreign currency bonds issued by the same firms wherever possible, and limit
their study to a short sample without offering additional evidence on other emerging market corpora-
tions having recently issued local currency bonds domestically and globally.3

Cavallo and Valenzuela (2010) estimate the determinants of corporate bond spreads for 139 firms in
10 emerging market economies, 6 from Latin America and 4 from East Asia. Using quarterly data of
Option-adjusted spreads (OAS) extracted from Bloomberg in the period from June 1999 to June 2006,
they find that corporate bond spreads are mainly determined by firm-specific variables (i.e., profit-
ability, equity volatility, etc.), bond characteristics (time to maturity), and to a lesser extent by
sovereign risk and global factors (e.g., US “junk” bonds yield spreads, Treasury yields). Cavallo
and Valenzuela also confirm the sovereign lite theory (Borensztein, Cowan, and Valenzuela 2006)
which points out that there should be an asymmetric impact of sovereign spreads on corporate default
risk when spreads go up compared to when they decrease. A shortcoming of their contribution is that
they fail to control for the term structure of sovereign risk. They use the EMBI+ indicator of sovereign
risk across all firms/bonds in a given country at a given time instead of matching corporate bonds with
sovereign bonds according to their maturity or duration, or even their coupon structure. Besides this,
the authors do not test for the sovereign ceiling hypothesis

In related literature, Ferri, Majnoni, and Chiuri (2002) evaluate the sensitivity of corporate rating
changes to sovereign ones. They find the pass-through to be greater in low-income countries and
particularly for downgrades. Borensztein, Cowan, and Valenzuela (2006) also examine the link
between corporate and sovereign ratings in foreign currency. In addition to emerging market borrowers
also including advanced economies issuers over the past decade and conclude that the sovereign risk
effect is pervasive and robust to macroeconomic conditions and firm financial strength indicators,
nonlinear and stronger on banks than on industrial firms.

This study makes a threefold contribution to the literature on the pricing of emerging-market
corporate bonds and the application of the sovereign ceiling policy. First, we create a new panel of
22 firms and 72 global dollar-denominated bonds—most of them issued by industrial firms over the
period 1996–2004. The period chosen is one when several financial crises happen including Ecuador
(1999), Argentina (2001), and Brazil (2002) (there were no sovereign defaults in Latin America later
on). Second, we introduce an adjusted test for the sovereign ceiling hypothesis and compare our results
to previous findings in the literature (i.e., Durbin and Ng 1999, Grandes and Peter 2005); and third we
compare the “market views” stemming from our sovereign ceiling test with rating agencies´ sovereign
ceiling policies firm-wise.

The remainder of this article is organized as follows. First we set out the theoretical framework.
Then we describe our panel data features and explains how we measure the dependent variable (Latin
American corporate bond spreads) and one of its determinants, the sovereign bond spreads. It also
operationalizes the control variables of corporate bond spreads. Following, we present the descriptive
statistics and discusses the results of the panel econometric regressions. Finally, we conclude.

Theoretical Framework

Sovereign Risk Effect on Corporate Credit Spreads and the Sovereign Ceiling

The main argument in this article is that in an emerging market context, sovereign (default or credit) risk
has to be factored into the corporate default premium equation as an additional determinant. All structural
models of corporate credit risk pricing implicitly assume that government bonds are risk-free, i.e., that
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sovereign risk is absent. As these models are implicitly placed in a context of an AAA-rated country
(typically the US or the European Union), this assumption seems justified. In analyzing emerging bond
markets, however, the “zero-sovereign-risk” assumption does not hold.

To test whether the sovereign ceiling applies in our dollar-denominated corporate spreads data, we
resort to a result obtained by Durbin and Ng (1999). In a simple theoretical model similar to the
framework used in this section, Durbin and Ng (1999) show that a 100% transfer risk implies that a 1%
increase in the government spread should be associated with an increase in the firm spread of at least 1%.
In other words, in a regression of corporate spread changes on corresponding sovereign spread changes,
100% transfer risk implies that the beta-coefficient (point estimate associated with sovereign spreads)
should be greater than or equal to one. In the logic of their model, the size of this estimated coefficient
can be interpreted as the market’s appreciation of transfer risk: a coefficient that is larger than one would
imply that the market prices in transfer risk of 100%; a coefficient statistically and significantly smaller
than one would imply that the market judges transfer risk to be less than 100%.

In the Empirical Results section, we will first test whether the sovereign spread can be considered as an
additional determinant of corporate credit spreads. We would expect the associated beta-coefficient
(@s=@ssov ) to be positive, as increasing sovereign risk should be associated with higher corporate risk as
well. Then, if the sovereign spread turns out to be a significant explanatory factor for corporate spreads, the
size of the coefficient @s=@ssov will be a test of whether the sovereign ceiling applies or not: If
@s=@ssov � 1 , the sovereign ceiling in spreads applies; @s=@ssov<1 , the sovereign ceiling does not
apply. In the Econometric Results section, we will present two tests of the sovereign ceiling hypothesis,
one similar to the one performed by Durbin and Ng (1999; 2005) or Grandes and Peter (2005), and the
other a conditional test which improves the accuracy of the results and hence avoids potential biases in the
conclusions about the transferability of sovereign default risk to corporate default risk.

Firm and Bond-Idiosyncratic Control Variables

To control for firm- or bond-specific factors, we follow the structural approach to pricing defaultable
fixed income securities (see Black and Scholes 1973, Merton 1974, Shimko, Tejima, and Van
Deventer 1993 or Longstaff and Schwartz 1995).4

In particular, Shimko, Tejima, and Van Deventer (1993) find that the corporate default premium
corpspread t or s is essentially a function of four determinants: (i) firm leverage (measured by the
quasi-debt ratio d ); (ii) firm-value volatility σV ; (iii) remaining time to maturity of the bond τ ; and (iv)
interest rate volatility σr (extending the Merton–Black and Scholes framework)5

corpspreadt ¼ st ¼ f ðd; σV ; τ; σrÞ: (1)

It can be shown that the spread s is a positive function of firm leverage d and firm-value volatility
σV , but can be either an increasing or decreasing function of interest rate volatility σr and remaining
time to maturity τ , depending on the size of α (the speed of convergence of the risk-free rate r to its
long-run mean γ), ρ; (the correlation between shocks to the firm-value returns and risk-free interest
rate shocks), τ; σr; σV ; and d in a complex and nonlinear fashion.6 The economic intuition of these
effects is as follows:

● Firm leverage: The higher a firm’s debt in relation to the value of its assets (d ), other things
equal, the lower its net worth and, hence, the closer it is to default (i.e., bankruptcy) at any given
moment in time. To be compensated against the higher probability of default (and, hence,
expected loss), investors will ask a higher default premium (i.e., spread).

● Firm-value volatility: The higher the day-to-day fluctuations in the value of the firm’s assets (σV Þ; other
things equal, the higher the probability that—purely by chance—the asset value is smaller than the value
of the debt on the day the debt is due, that is, that the firm defaults. To be compensated against the
resulting higher default probability and expected loss, investors will ask for a higher spread.
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● Interest rate volatility: The corporate spread can be an increasing or decreasing function of
interest rate volatility σr , depending on the firm’s leverage d , its asset volatility σV ; the
correlation between asset return shocks and interest rate shocks ρ , and the term structure of
interest rates. However, Shimko, Tejima, and Van Deventer (1993) note that “the credit spread is
an increasing function of (interest rate volatility) for reasonable parameter values.”7 Moreover, the
stronger the impact of σr on s the higher leverage is. To control for this dependence, we will also
include the interaction term σrd in the (linearized) estimated equation (see the Econometric
Framework section). We expect its coefficient to be positive.

● Time to maturity: The corporate default spread can also be an increasing or decreasing function of
remaining time to maturity τ, depending on the same parameters as the impact of changes in interest
rate volatility. on leverage d and σV : For small values of d or σV , the spread increases when time to
maturity τ lengthens; for intermediate values of d or σV , the spread first increases sharply, then reaches
a maximum and finally declines gradually as τ increases (producing a hump-shaped curve like in
Sarig and Warga 1989a); for high d or σV , the spread declines as maturity increases. The economic
intuition behind this theoretical result is as follows: If there is only a short time to go before maturity
and leverage or firm-value volatility is high, the risk of default (and, hence, the spread) is high; the
more time there is to go before maturity, the more opportunities the firm will have, with the same
leverage (or asset return volatility), to increase earnings and reduce leverage and, hence, the lower its
default risk and spread will be. To control for this dependence in the simplest possible way, we will
also include the interaction term τ d in the linearized estimating equation, along with time to maturity
τ: We expect the coefficient of maturity alone to be positive because our average leverage values are
relatively low (0, 11, see Table 3) and the one on the interaction term to be negative.8

Other Potential Determinants

These include liquidity, differential taxation of corporate and risk-free bonds, differences in liquidity of
corporate and risk-free bonds, business cycle (macroeconomic) conditions, temporary bond market
imbalances, and specific bond indenture provisions, such as when call options are embedded in
corporate bonds or there is a presence of a sinking fund provision.9

Taxation differentials between corporate and government bonds shall be reflected in the fixed or random
effect of our panel model as they have stayed constant over the period we analyze. For instance, interests on
domestic government bonds are exempt from income tax inArgentina, Brazil, Mexico, and Peru. However,
in Chile, they are subject to income tax as well as corporate bonds. The latter are exempt from income tax in
Argentina when publicly placed but are taxable in Brazil and Peru ((Grosz 2009).

As we rule out corporate bonds including call options or sinking fund provisions and we are unable
to estimate temporary bond market imbalances given the available information, only potential differ-
ences in liquidity are controlled for explicitly in the present study. Liquidity refers to the ease with
which a bond (issue) can be sold without a significant price discount. One might expect the risk-free
bond issues to be larger (and more frequently traded) and thus more liquid than the corporate issues,
such that the liquidity premium on corporate bonds will be larger than the one on comparable risk-free
bonds. As a result, we would expect that the higher the liquidity, l, of a given corporate bond relative
to that of a comparable risk-free bond, the lower the corporate spread would be. Finally, we control for
(macroeconomic) business cycle conditions to avoid potential endogeneity bias.

In sum, the corporate default premium is a function of (i) sovereign risk, (ii) leverage, (iii) firm-value
volatility, (iv) interest rate volatility, (v) remaining time to maturity, and (vi) liquidity, that is,

Corpspreadt ¼ s ¼ f ðssovt

þ
; d
þ
; σV

þ
; σr
þ=�

; τ
þ=�

;�lÞ: (2)

The plus- or minus-signs on top of each of the right-hand-side variables indicate how each of these
determinants is expected to influence the corporate default premium (or spread) according to the
theory. In the Econometric Results section, we estimate a linearized version of Equation (2).
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Data and Econometric Framework

Data Set, Variable Operationalization, and Measurement Issues

We build an unbalanced panel using quarterly observations for the period 1996–2004 using bond
market data extracted from Thomson Financial DataStream and balance-sheet data from Economatica.
The actual number of corporate bonds is constrained by the intersection between the former two data
sets and other qualitative considerations. In other words, we rule out any corporate bonds issued by
state-owned firms, bonds floated by nonlisted companies, illiquid (very low% of trading days) and/or
bonds issued by firms with poor or missing balance sheet data. Initially, we looked for corporate bonds
from Argentina, Brazil, Chile, Colombia, Mexico, Peru, and Venezuela. However, we were forced to
drop Colombian, Peruvian, and Venezuelan bonds because of inaccurate data and/or missing balance
sheet information. As a result we get 72 corporate bonds issued by 22 different firms from Argentina,
Brazil, Chile, and Mexico listed in at least one stock market. 10

Table 1 summarizes our corporate bond database. It reports the number of issuers, splitting them
into industrials and financials, and reports the number of corporate bonds for each country. Note that
most issuers and bonds are from Mexico (roughly 50% of the sample), followed, in order, by Brazil,
Chile, and Argentina.

Dependent Variable: How Corporate Default Spreads Are Measured

We first collect yield to maturity data for Latin American corporate bonds. Although it would be
desirable to restrict the sample only to zero-coupon bonds, as theory prescribes, we mainly end up
collecting yield to maturity observations on coupon-paying corporate bonds.11 This is because there
are a small number of zero-coupon bonds issued by Latin American firms precisely because some of
the default risk is translated into a regular coupon payment.

We attempt to circumvent the inexistence of firm zero-coupon bonds by finding the yield to
maturity of the sovereign bond with the same coupon and the same maturity as the corporate borrower.
Then, if there is coupon-specific risk in our dependent variable, it will also show up in our independent
variable, namely sovereign risk. The problem is that such exactly corresponding sovereign bonds do
not exist, except by chance. Therefore, we choose those liquid corporate bonds whose maturity dates
and coupons are closest to the maturity dates of the sovereign bonds. As for the risk-free bond we need
in order to compute the corporate yield spread, we use US Treasury bonds in US dollars.

The firm’s bonds, their main features, and the corresponding sovereign bonds used to calculate both
corporate and sovereign default premia are available from the authors upon request.

Concerning corporate yield to maturity data, as mentioned before, we use daily observations from
the period of August 1996 to December 2004.

As for US Treasury yields, we work with the US Treasury historical matrix of yield curves.12 Since
the matrix only reports the observations at 1, 3, and 6 months, and 1, 2, 3, 5, 7, 10, 20, and 30 years
maturity, we run a regression on a daily frequency basis in order to get an approximation of the yield
curve and extrapolate the exact yield corresponding to the maturity of interest at each day.13

The corporate spreads are computed as follows:

Table 1. Sample issuers and issues by country.

Country Number of firms Industrials or utilities Financials Total number of corp. bonds

Argentina 3 3 0 10
Brazil 5 4 1 14
Chile 5 5 0 14
Mexico 9 9 0 34
Full sample 22 21 1 72
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corpspreadj;M�t ¼ corpyieldj;M�t � USratej;M�t (3)

where j indicates each bond and M-t indicates each bond’s remaining time to maturity expressed in
years or fractions of years. Since we use quarterly data in our econometric exercise, we proceed to
compute quarterly averages of these yield spreads.

Explanatory Variables

Sovereign Default Premium. For this variable, we also collect daily yield to maturity for the period
August 1996–December 2004. We proceed as in the case of corporate default spreads, that is,

sovspreadj;M�t ¼ sovyieldj;M�t � USratej;M�t (4)

Note that the risk-free rate is the same in the calculation of both corporate and sovereign spreads.
Again, as we use quarterly data in our econometric exercise, we proceed to compute quarterly averages
of these yield spreads.

Other Determinants. Table 2 sums up the operationalization, measurement, and subcomponents of
these firm- or bond-specific determinants.14

Econometric Framework

Using a linearized version of Equation (2), we now examine the statistical and economic relevance of
the main structural determinants of corporate bond spreads in our sample of Latin American bonds.

Following Grandes and Peter (2005), the estimating equation can be written as:

corpspreadi;M�t ¼ αi þ βisovspreadi;M�t þ
Pk
j¼1

γjXj;it þ εi;t;

i ¼ 1; 2; . . . ;N ; j ¼ 1; 2; . . . ; k
(5)

where corpspreadj;M�t is the corporate spread of firm bond i at the end-month t; sovspreadj;M�t is the
sovereign spread which best matches corpspreadj;M�t (see 3–1-1 and 3–1-2); X1;it; :::;Xk;it is the
following set of k = 8 firm or bond control variables (including their interaction terms), and εi;t is the
model error:

1. Quasi-debt-to-firm-value (or leverage) ratio d�t
2. 2-Year rolling firm value volatility σV
3. 2-Year rolling volatility of the 3-month US T-bond yield to maturity (USTB-yield volatility) σr

15

4. Years to maturity τ
5. Liquidity (% of day with transactions) l
6. Interaction 1: between years to maturity and leverage τd
7. Interaction 2: between USTB-yield volatility and leverage; σrd (8) (Macroeconomic) Business

cycle conditions

αi denotes the (unobservable) firm bond-specific effect (not included in OLS pooled regressions); βi
(with βi ¼ β when specific sovereign spread coefficients are not allowed), and γ1; γ2; :::; γ8 are
regression coefficients to be estimated; and εit are the regression residuals.

Ideally, we would want to estimate the coefficients αi and βi as well as separate γj -coefficients (i.e.,
γ1;i; γ2;i; :::; γ8;i for i = 1,. . ., N) in individual time-series regressions for each of the different N = 72
bonds. However, with 36 >T >1 observations per bond (9 years times 4 observations per year), it
would be difficult to obtain efficient and unbiased estimates. To reduce collinearity problems and
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increase the degrees of freedom and the efficiency of estimation, we pool the time series of our 72
bonds. However, pooling data amounts to imposing restrictions on the parameters. In a fully pooled
model, for instance, we assume that the parameters αi , βi , and γ1;i; γ2;i; :::; γ8;i are the same across all
bonds, i.e., that αi ¼ α, βi ¼ β , and γj;i ¼ γj for all i ¼ 1; :::;N bonds and j ¼ 1; :::; k control variables.
However, we can also have less restrictive pool-specifications, like the one proposed in Equation (5),
where the intercepts αi and the slope coefficients βi of sovspreadj;M�t are allowed to vary across the
bonds. Letting βi vary across bonds and firms enables us to give an answer to two of the three main
questions we aim to answer in this study, namely:

● Is sovereign default risk an economically relevant and statistically significant factor to account for
the cross-country and time-series variation in the corporate spreads of the firms in our sample?

● If yes, do bond market participants apply the sovereign ceiling rule to Latin American firms’
bonds?

A caveat before estimating Equation (5): A common way to deal with omitted variable bias is to
introduce dummy variables for time units (in addition to space units like in our model). These “fixed
time effects” greatly reduce (but do not completely eliminate) the chance that a relationship is driven
by an omitted variable. Time effects are very popular, and some econometricians seem to like to
introduce them to the maximum extent possible. However, the cost of reducing omitted variable
problems is that we throw away a lot of the signal in the data. Admittedly, the inclusion of time effects
increases the noise-to-signal ratio (Schularick and Solomouwth 2011). In our model, they would
possibly increase collinearity with two of our independent variables, namely the volatility of the risk-
free rate and the business cycle.

Based on the “triangulation” or sensitiveness approach,16 we regress Equation (5) resorting to 8
alternative estimators, namely ordinary least squares (OLS), random effects (RE), fixed effects (FE),
fixed effects corrected for serial correlation (FE-AR), first difference (FD), random effects corrected
for serial correlation (RE-AR), and generalized least squares (GLS-RE and GLS-FE) estimators which
remedy both serial correlation and heteroskedasticity.

The residual and specification tests we perform help pin down the “best” estimator although these
tests do not come without shortcomings of diverse nature and extent. Indeed, (1) we test for both
global significance (for all covariates) and potentially significant, unobserved individual heterogeneity
(pooled vs. fixed effects), (2) we conduct the standard Haussman (1978) test to check whether the RE
estimator is consistent or not, (3) we test for pooled and panel serial correlation applying the Breusch
and Godfrey (1978) and the Wooldridge (2002) statistics, respectively, (4) we perform a modified
Wald test for group-wise residual heteroskedasticity (see Green 2003), (5) we test for independent
specific slopes in sovereign spreads (a Wald-chi2 test after seemingly unrelated regressions (SUR)),
and 6) we also test for the hypothesis of the existence of either a global or specific bond sovereign
ceiling (using again a Wald-chi2 test with linear restrictions).

Empirical Results

Data

In Table 3, we show the mean, standard deviation, and the median of the corporate bond spread, the
corresponding sovereign spread, and its structural determinants by country and for the entire sample
(pooled data). Note that the average, median, and standard deviation values of the 2-Year rolling
volatility of the 3-month UST-bond yield (USTB-yield vol) should be the same across countries but
they differ slightly because the panel is unbalanced.

Mean corporate bond spreads are slightly higher (and generally more volatile) than their corre-
sponding sovereign spreads with the exception of Chile, where corporate spreads are more than two
times higher than sovereign spreads, and Argentina, where corporate spreads are almost 400 basis
points lower than sovereign spreads over the relevant period due to the sovereign debt default and later
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restructuration. Corporate bonds are traded between 22% and 53% (Argentina) of the calendar work-
ing days and display a large standard deviation.

The average time to maturity expressed in years is roughly 10. In Table 4, we present further
evidence on the term-structure distribution across countries. We observe an unconditional, unadjusted
for credit-quality negative correlation between corporate spreads and time to maturity that can be fitted
using all available observations in our sample. Figure 1 displays the fitted curves by country and
subperiods. We can see there is a significantly negative (unconditional) correlation between corporate
spreads and time to maturity but, (1) it is highly unstable over time and (Figure 1, panel a), (2) it

Table 3. Descriptive statistics by country 1996–2004: Simple averages.

Variable Country Mean
Std.
dev. Median

Corporate spread (basis points) Argentina (1996q3-2004q3) 736.07 1762.48 352.15
Sovereign spread (basis points) 1143.25 1413.11 624.61
Liquidity (% of day with transactions 1 = 100%) 0.53 0.45 0.68
Quasi-debt to firm value ratio 0.07 0.07 0.04
Years to maturity 3.96 2.98 3.47
2-Year rolling yield volatility of the 3-month US T-bond
(USTB-yield vol)

0.62 0.40 0.50

2-Year rolling firm value volatility 0.14 0.06 0.12
Corporate spread (basis points) Brazil (1996q4-2004q3) 481.06 441.12 447.41
Sovereign spread (basis points) 461.79 297.10 397.22
Liquidity (% of day with transactions 1 = 100%) 0.26 0.41 0.00
Quasi-debt to firm value ratio 0.32 0.09 0.34
Years to maturity 7.86 5.53 7.46
2-Year rolling yield volatility of the 3-month US T-bond
(USTB-yield vol)

0.64 0.41 0.50

2-Year rolling firm value volatility 0.29 0.08 0.29
Corporate spread (basis points) Chile (2002q3-2004q3) 295.89 225.93 310.14
Sovereign spread (basis points) 124.84 89.55 126.16
Liquidity (% of day with transactions 1 = 100%) 0.34 0.44 0.00
Quasi-debt to firm value ratio 0.10 0.10 0.07
Years to maturity 14.50 16.36 10.97
2-Year rolling yield volatility of the 3-month US T-bond
(USTB-yield vol)

0.67 0.42 0.51

2-Year rolling firm value volatility 0.15 0.10 0.13
Corporate spread (basis points) Mexico (1996q3-2004q3) 355.53 601.04 266.16
Sovereign spread (basis points) 340.12 499.72 260.01
Liquidity (% of day with transactions 1 = 100%) 0.22 0.40 0.00
Quasi-debt to firm value ratio 0.06 0.05 0.05
Years to maturity 10.03 6.11 9.69
2-Year rolling yield volatility of the 3-month US T-bond
(USTB-yield vol)

0.66 0.42 0.51

2-Year rolling firm value volatility 0.20 0.08 0.18
Corporate spread (basis points) Full sample (1996q3-2004q3) 417.57 832.55 300.75
Sovereign spread (basis points) 424.41 656.33 283.78
Liquidity (% of day with transactions 1 = 100%) 0.27 0.41 0.00
Quasi-debt to firm value ratio 0.11 0.11 0.06
Years to maturity 9.96 8.76 9.17
2-Year rolling yield volatility of the 3-month US T-bond
(USTB-yield vol)

0.66 0.42 0.51

2-Year rolling firm value volatility 0.19 0.09 0.17
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appears to be mainly driven by cross-country differences (Figure 1, panel b), and (3) in general these
curves lend support to the standard hump-shaped credit spread-to-maturity curves predicted by Merton
(1974) or Shimko, Tejima, and Van Deventer (1993) and tested by Sarig and Warga (1989b) in the
case of risky bonds.

Econometric Results

In this section, we estimate Equation (5) over the full sample (667 observations in 1996–2004) using
eight different estimators, and we perform a number of specification and residual tests as said above
(Tables 5, 6, and 7). Then we present and discuss the econometric output of the multivariate analysis
of the determinants of Latin American corporate spreads and the sovereign ceiling test, emphasizing
their statistical and economic significance in that order.

From Tables 5, 6, and 7 (with and without allowing for specific sovereign spread coefficients,
respectively), we can see that the relatively “best-performing” estimator is the GLS-RE.17 As we are
primarily interested in assessing the idiosyncratic effect of sovereign spreads on corporate spreads, we
limit our results discussion to the regressions with bond-specific sovereign spread coefficients
(Table 7). One important caveat though is the existence of some potential endogeneity due to the
omission of the business cycle as an explanatory variable without which the estimators could be
spurious. Table 6 shows the GLS-RE (and also the GLS-FE) are robust to the inclusion of the business
cycle in the baseline panel regression. Moreover, we do not expect any reverse causality from
corporate/banking default risk to sovereign default like in the US financial crisis in 2008–2009

Table 4. Years to maturity distribution across countries.

Percentil Argentina Brazil Chile Mexico Full sample

1% 0.04 0.06 0.33 0.16 0.10
5% 0.23 0.39 1.83 1.17 0.83
10% 0.58 0.89 3.42 2.48 1.83
25% 1.55 2.90 6.75 5.27 4.59
50% 3.33 7.59 10.72 9.17 8.79
75% 5.52 12.35 16.43 12.72 12.84
90% 8.29 15.45 27.64 16.71 16.97
95% 10.04 16.60 92.94 18.76 22.14
99% 12.04 18.30 99.69 32.31 91.27
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Figure 1. Unconditional spread to maturity curves by period and country. A second-order polynomial

approximation.
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because of the specific nature and causes of the Latin American crises occurred in 1996–2004, i.e.,
sovereign debt defaults (Ecuador, Argentina) followed by corporate debt distress and defaults.
However, the reverse causality remains a relevant and locally feasible theoretical issue, particularly
when “too big to fail” banks or industrial corporations experience debt repayment troubles (i.e.,
Lehman Brothers in 2008 or General Motors in 2009).

Statistical Significance of Sovereign Spreads and the Sovereign Ceiling Test

The coefficient associated with the sovereign spread becomes extremely statistically significant when
bond-idiosyncratic slopes are allowed, as Table 7 shows (with each specific coefficient displayed in
Table 9). The use of different slopes for sovereign spreads is supported by the result of the joint-Wald
test for different slopes across bonds. We strongly reject the null hypothesis of nonsignificant
differences across slopes, i.e., we conclude the point estimates associated with sovereign spreads are
significantly and statistically different. In addition, we can see from Table 7 that allowing for different
slopes in sovereign spreads sizably increases the adjusted-R2.

Notwithstanding the statistically significant positive impact of sovereign risk on corporate bond
spreads, Figures 2 and 3 and Table 8 show that market participants seem not to be applying the
sovereign ceiling rule for most Latin American bonds/firms included in our sample. The test is
performed over the GLS-RE estimator. Table 8 presents two alternative methodologies to test for
the sovereign ceiling hypothesis. First, we use the approach followed by Durbin and Ng (2005) and
Grandes and Peter (2005): the null hypothesis of sovereign ceiling cannot be rejected when the
sovereign spread coefficient (β1) is positive and Prob. (β1 =1) >0.05 or Prob. (β1 =1)<0.05 and
β1 >1. These results are presented in Column (b) of Table 8. In Column (a) we introduce the additional
(but reasonable) constraint that Prob. (β1 =0) must be lower than 0.05 to avoid sovereign ceiling
rejection when we should not reject it (otherwise, we would not only be able to reject that β1 ≥1, but it
would also be impossible to reject that β1 =0). When we follow the methodology adopted by Grandes
and Peter (2005), rejection rates range from 0.38 in Chile to 0.8 in Argentina. However, when we
introduce this adjusted test specification, rejection rates fluctuate between 0.77 and 0.9, i.e., market
participants do not assess transfer risk as binding in 77% to 90% of the bonds. Overall, our results are
in line with Durbin and Ng (2005), who also use US dollar-denominated bonds issued in jurisdictions
such as New York or London.

The new sovereign ceiling test yields the following results when contrasted with the actual rating
ceilings adopted by Standard and Poor’s. First, it is not surprising that the sovereign ceiling hypothesis is
rejected most of the time because nearly all firms (21) in our sample are industrial, and most are multi-
national and tradable good producing corporations. This is a necessary, but not sufficient condition for
firms to pierce the sovereign ceiling, as explained in Durbin and Ng (2005), Grandes and Peter (2005), or
Moody’s Investors Service (2006). For seven of these firms (38 bonds), the market views appear consistent
with the successive relaxations of the rating ceiling policy for some subperiods or over the full sample,
namely YPF SA (Argentina) in 1997–2004, Telenorte (Brazil) from June 2003 until November 2003,
Televisa Group (Mexico) from June 2004 until January 2005, Kimberley Clark (Mexico) from July 1999
until November 2005, America Movil (Mexico) from August 2002 until January 2005, Coca Cola Femsa
(Mexico) from October 1996 to date, and CEMEX (Mexico) from November 1997 until January 2005. 18

Second, Unibanco, a Brazilian financial corporate, has bonds for which the sovereign ceiling
hypothesis holds (2) and some (7) for which it does not. We would have expected the sovereign
ceiling to be applied across all bonds issued by Unibanco, as banks and financial companies are
typically more exposed to government risk, and generally to systemic risk. To our surprise, we realize
that Unibanco pierced the rating ceiling for a short period of time, i.e., June 2003–November 2003.
The bond market participants may regard Unibanco as unconstrained overall by the ceiling, despite
viewing that the rule is applicable to two bonds around the period 2002–2004 which post the highest
relative liquidity records (26% and 23.5% of days with transactions). This result may have to do with
the shortness of the sample.
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Third, besides Unibanco, there are other firms for which there is mixed evidence regarding the
rejection of the sovereign ceiling hypothesis: Comercial del Plata (an Argentinean industrial holding,
the ceiling binds in one out of three bonds), Enersis (a private Chilean utility, the ceiling binds in one
out of six bonds), Andina (a Chilean food and beverage producer, the ceiling binds in two out of three
bonds), and Hylsamex (a Mexican steel and metal manufacturer, the ceiling binds in two out of three
bonds). There are no episodes of actual piercing of the rating ceiling for any of these firms. Regarding
Andina and Hylsamex, we think that these seemingly counterintuitive results may be explained by the
different number of observations available for each bond, and sometimes by the corresponding
sovereign bond with which the matching could be suboptimal (different coupon size, diverging
maturities, etc.). Still, if we picked their most liquid bonds, the conclusion would be to accept the
null of the applicability of the sovereign ceiling. The case of Enersis is different because the ceiling
binds in one out of six bonds and because we reject the null of sovereign ceiling when we keep its
most liquid bond (44% of days with transactions). Finally, for bonds associated with the longest span
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Figure 2. Sovereign ceiling probability distribution. Whole sample kernel density estimates for the prob-

ability of specific sovereign spread coefficients being equal to 1.
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(1996q3–2001q1) and the highest liquidity (20.55% of days with transactions), the markets also apply
the ceiling rule to Comercial del Plata.

Summing up, sovereign risk is a very statistically significant factor to explain corporate bond
spreads (we will see later that indeed it is the single most important explanatory variable), but the
sovereign ceiling hypothesis does not generally hold.

Statistical Significance of Firm and Bond-Idiosyncratic Determinants

Liquidity is the most statistically significant variable, with a negative impact on corporate spreads
which is significant at 5%. A 10 percentage point increase in the number of days with transactions
reduces corporate bond spreads by 8 basis points. This result contrasts with Grandes and Peter (2005),
who found that liquidity is not significantly correlated to South African corporate spreads in local
currency. However, our result is in line with Longstaff, Mithal, and Neis (2005:2247), who find “. . . a
significant non-default component in corporate spreads . . . (which) is strongly related to measures of
bond-specific illiquidity”.

The quasi-debt to firm-value (leverage) ratio is also very significantly statistically correlated to
corporate spreads Its ultimate impact on corporate spreads depends on the interaction with the risk-free
interest rate volatility and, mainly, with the remaining time to maturity. The stand-alone effect is
positive: one percentage point increase in our leverage ratio (d rises by 0.01) increases the dependent
variable by 0.17 basis points. The interaction effect with the risk-free interest rate volatility is positive
but insignificant while the interaction with time to maturity is negative and very statistically
significant.

The stand-alone effect of maturity on corporate spreads is positive and very significant but is
unusually high and inconsistent across the estimators. When interacted with leverage, we notice
however a consistently negative impact on corporate risk meaning that for increasingly leveraged
firms (i.e., for a representative firm with a quasi-debt to firm ratio value equal to the whole sample
average (0, 11)), 1-year increase in time to maturity will reduce required corporate bond spreads by 80
basis points, that is the interaction term effect will counter the stand-alone positive (but not robust)
effect.

The other structural determinants (risk-free interest rate volatility and firm-value volatility) are not
statistically significant.

Table 8. Rejection rates of the sovereign ceiling hypothesis.

Sov. ceiling (a) Sov. ceiling (b)

Whole sample 0.83 0.62
Argentina 0.90 0.80
Brazil 0.79 0.64
Chile 0.77 0.38
Mexico 0.85 0.65

Notes. Rejection rates in Column “Sov. Ceiling (a)” have been calculated assuming that the
sovereign ceiling hypothesis cannot be rejected when the corporate spread coefficient (β1)
is positive and Prob. (β1 = 0)<0.05 and Prob. (β1 = 1) >0.05, or Prob. (β1 = 1)<0.05 &
β1 > 1. Rejection rates in column “Sov. Ceiling (b)” are calculated as in “Sov. Ceiling (a)”
but without introducing the Prob. (β1 = 0) < 0.05 constraint.
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Economic Significance

Here we compute the part of the explained variance of corporate bond spreads that is accounted for by
each determinant. Performing three alternative variance decomposition methods based on OLS and
GLS-RE estimators, and the R-squared coefficient (see Wooldridge 2002), we find that that the
sovereign spread is the major determinant of corporate bond spreads in our sample (Figure 3)
explaining on average 40% of the corporate spread fitted variance. This result is similar to that
obtained by Grandes and Peter (2005) and (to some extent) Collin-Dufresne, Goldstein, and Martin
(2001). However, it disagrees with Cavallo and Valenzuela (2010) where firm-specific factors account
for the largest share of corporate default risk, followed by industry and country fixed effects.

As for the control variables, we find that the quasi-debt to firm-value (leverage) ratio is the most
economically significant structural determinant of corporate bond spreads. It accounts for 7–22%
(adding up direct and interaction effects) of the corporate bond spread total variance, depending on the
variance decomposition method and the econometric estimator. Among the other covariates, only time
to maturity appears to have a significant (albeit indirectly through the interaction with the quasi-debt to
firm-value ratio) economic impact on corporate bond spreads. Liquidity only accounts for less than 2%
of the total variance in corporate spreads.

Conclusions

In this article, we built a new data set containing 72 US dollar-denominated corporate bonds issued by
22 Latin American firms—predominantly industrial—from Argentina, Brazil, Chile, and Mexico over
the period 1996–2004, in order to answer three questions: (1) Is sovereign risk is a statistically and
economically significant determinant of the corporate credit spread, controlling for firm- and bond-
specific characteristics and the business cycle (macroeconomic) conditions? (2) If yes, do market
participants apply the sovereign ceiling rule adopted by rating agencies in the pricing of our bond
market data? And (3) how do market views compare with the rating agencies ceiling policy for each
corporate?.

First, we find that sovereign risk is the most important determinant explaining up to 40% of the
cross-section and time series variation of corporate bond spreads controlling for bond- and firm-
specific variables. This is robust to the inclusion of the business cycle (macroeconomic) conditions.
Moreover, we confirm the presence of different sovereign spreads coefficients/slopes on each corpo-
rate bond spread. This finding is in line with Grandes and Peter (2005) but differs from Cavallo and
Valenzuela (2010), who, for a sample of emerging-market corporations (including Latin America) and
time span (1999–2006), find that firm- and bond-specific variables explain the largest part of corporate
spreads variability.

Now, do those sovereign spread coefficients or estimated “betas” imply the market is applying the
sovereign ceiling rule adopted by rating agencies? In order to respond to this question we developed a
new empirical test building on Durbin and Ng (2005) and Grandes and Peter (2005) and came up with
strong evidence that market participants do not apply the “sovereign ceiling rule.” This means that that
firms could avoid transfer risk partially or entirely over the period 1996–2004 based on the less than
one-to-one response of corporate spreads to sovereign risk. The percentage of rejection of the
sovereign ceiling rule ranges from 77% (Chile) to 90% (Argentina). In principle, this should not
come as a surprise because 21 of the 22 sampled firms are industrial, multinational corporations, some
of which have parent support and produce tradable goods, confirming some results in Durbin and Ng
(2005). These types of companies are better suited to avoid foreign currency controls or capital
account restrictions so they are less likely to default on their obligations when there is a sovereign
debt crisis.

Notice we rejected the sovereign ceiling hypothesis even for most Chilean bonds/firms where we
observed the largest positive differential between corporate and sovereign bond spreads (Table 3). This
result is useful to recall that corporate bond spreads higher than sovereign spreads do not necessarily
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imply that bond market participants apply the sovereign ceiling rule. A firm may bear a relatively high
stand-alone risk, which may be reflected in wider spreads and hence higher expected losses in case of
default. These relatively higher corporate spreads might be the consequence of poor management and
weak firm performance, rather than the result of a 100% sovereign transfer risk (1% increase in
sovereign increase corporate spreads by the same amount).

Finally, we contributed to the literature by comparing the rating agencies ceiling practice with our
market-data-based test for the existence of such a ceiling in the corporate bond spreads. As a result, we
checked that in 7 out of 22 firms (representing 38 bonds), market views were consistent with the rating
agencies’ policy of allowing these corporations to pierce the sovereign ceiling for at least a subperiod
within our sample.19 As for the other firms, the only puzzling result was Unibanco (Brazil). Rating
agencies allowed this bank to pierce the ceiling from June 2003 and until November 2003. Normally,
banks are rated at or below the sovereign rating, yet we came up with mixed evidence from the market
views pointing to the acceptance of the sovereign ceiling hypothesis in the case of the most liquid
bonds (2 of 9) issued by Unibanco.
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Notes

1. This article will use interchangeably the terms “corporate bond spreads,” “(corporate) credit risk,” “credit
yield spreads,” and “corporate default premium.”

2. For a survey of this literature, we refer the reader to Elton et al (2001) and Cossin and Pirotte (2001).
3. In a later unpublished version of their paper, Grandes and Peter (2006) are able to prove the robustness of

their findings to the inclusion of global factors, namely the UST 10-year bond yield, the CBOE VIX measure of
risk aversion, and the volatility of global (MSCI) equity.

4. Other theoretical frameworks are (1) the classical or actuarial (for a survey of these methods, see for instance
Caouette, Altman, and Narayanan (1998), and (2) the reduced-form, statistical, or intensity-based approach.
Readers interested in reduced-form models are referred to the works of Pye (1974), Litterman and Iben (1991),
Fons (1994), Das and Tufano (1996), Jarrow and Turnbull (1995), Jarrow, Lando, and Turnbull (1997), Lando
(1998), Madan and Unal (1998), Duffie and Singleton (1999), Collin-Dufresne and Solnik (2001), and Duffie and
Lando (2001), most of which are surveyed and nicely put into a broader context by Cossin and Pirotte (2001), and
Bielecki and Rutkowski (2002). We choose the structural approach because the classical approach is both too
subjective and too backward looking and the reduced-form approach is atheoretical with respect to the determi-
nants of default risk.

5. Shimko, Tejima, and Van Deventer (1993) assume that the short-term risk-free interest rates follow a
stationary Ornstein–Uhlenbeck process of the form dr ¼ αðγ� rÞdt þ σrdZ2;t ,where γ is the long-run mean which
the short-term interest rate r is reverting to, α > 0 is the speed at which this convergence occurs, σr is the
instantaneous variance (volatility) of the interest rate, and dZ2;t ¼ ε2

ffiffiffiffi
dt

p
is a second standard Gauss–Wiener

process, whose correlation with the stochastic firm value factor, dZ1;t , is equal to ρ , i.e., dZ1;t:dZ2;t ¼ ρdt
6. Shimko, Tejima, and Van Deventer (1993) determine the signs of @s=@d , @s=@σV , @s=@τ , and @s=@σr

through simulations.
7. Shimko, Tejima, and Van Deventer (1993), p. 59.
8. Also see Helwege and Turner (1999), who demonstrate through an experiment the existence of a positively

sloped credit spread-to-maturity curve for speculative grade borrowers.
9. These factors are dealt with in the literature on corporate default risk in mature markets, in particular the US

corporate bond market. See, for instance, Athanassakos and Carayannopoulos (2001).
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10. In Thomson Financial Datastream, we found 171 firms having issued at least one bond. However, many of
these bonds did not display yield to maturity and price data over the relevant period.

11. Elton et al. (2001) argue that one should use spreads calculated as the difference between yield to maturity
on a zero-coupon corporate bond (called corporate spot rate) and the yield to maturity on a zero-coupon
government bond of the same maturity (government spot rate) rather than as the difference between the yield to
maturity on a coupon-paying corporate bond and the yield to maturity on a coupon-paying risk-free bonds.

12. Available at http://www.treas.gov/offices/domestic-finance/debt-management/interest-rate/yield.shtml
13. The econometric specification we applied is yi ¼ β1 þ β2 logðtiÞ þ β3ti

2 þ εi , where y denotes each bond
yield and t denotes time to maturity. The specification fits well to the US Treasury estimation.

14. A methodological note discussing in detail the operationalization and measurement of these determinants
can be obtained from the authors upon request.

15. We do not control for global risk aversion because the short-term volatility in US interest rates is highly
correlated with the former. Moreover, global risk aversion as for instance measured by the VIX index and UST
bond yields at both ends of the curve have been found to be significant determinants of sovereign spreads.
Therefore, their potential effect on corporate bond spreads should already be captured by those sovereign spreads.

16. Following Hammersley and Atkinson (1983), we can state that what is involved in methodological
triangulation is not the combination of different types of methodologies per se, but to correct the potential
weaknesses that may limit the validity of the analysis. For Fielding and Fielding (1986), the conventional idea of
triangulation is that if diverse types of data or methods sustain the same conclusion, the trustworthiness of the
results is increased.

17. We make this choice despite rejecting the null of the Hausman test, which favors the FE estimator to RE as
the latter is inconsistent but efficient under the alternative hypothesis, The Hausman’s test may not be reliable
under certain conditions. Given that GLS-RE remains an efficient and unbiased estimator and corrects for both
serial correlation and heteroskedasticity, we prefer to retain this estimator.

18. Note that among the industrials firms, Braskem (Brazil) appears as the only inconsistent case. Although its
credit rating pierced the sovereign ceiling from June 2003 until November 2003, market views seem to reflect the
opposite, as we accept the null hypothesis that market participants apply the sovereign ceiling rule to the Braskem
´s bond.

19. These firms are YPF SA (Argentina) from 1997 to 2004, Telenorte (Brazil) from June 2003 until
November 2003, Televisa Group (Mexico) from June 2004 until January 2005, Kimberley Clark (Mexico) from
July 1999 until November 2005, America Movil (Mexico) from August 2002 until January 2005, Coca Cola
Femsa (Mexico) from October 1996 to date, and CEMEX (Mexico) from November 1997 until January 2005.
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