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1. Introduction

Typically, sovereign risks are highly persistent and so are sovereign bond yields (see, e.g.,
Reinhart and Rogoff 2004). But would a country’s corporate bond yields move, persistently, in
tandem with its sovereign yields? In other words, is there a stable long-run relation, such as a
cointegrating relation, between corporate and sovereign yields of the same country? We find that,
in emerging markets, the answer is yes.? Moreover, on average, there is almost full pass-through
from sovereign to corporate yields. The strength of this pass-through is conditional on country-
and bond-specific characteristics, such as risk levels, maturities, bid-ask yield spreads, issuers’
industry groups, and government relations. Importantly, these findings provide empirical evidence
to support existing theoretical models’ assumptions and predictions that, to the best of our
knowledge, had not been provided before (see, among others, Mendoza and Yue 2012; Corsetti,
Kuester, Meier, and Miiller 2014).

Our findings also relate, though indirectly, to the discussion of the externality of an emerging
market’s fiscal balance on long-term growth. If there is a positive, strong, and persistent pass-
through from sovereign bond yields to corporate bond yields, then weaker fiscal positions might
slowdown growth by increasing borrowing costs, thus reducing private sector investment for an
extended period of time; and vice versa.

Why are the corporate and sovereign bond yields of a country closely related in the long run?

The most straightforward reason is that they might be driven by common economic factors such

2 By using the expression “long-run relation”, we refer to a persistent association between corporate and sovereign
bond yields. It should be emphasized that this persistence does not mean that the impact of sovereign yields on
corporate bond pricing will last for a long period of time in the common macroeconomic sense, which could be years.
In contrast, because bond prices react to information much faster than macroeconomic variables, we aim to investigate
persistence in a horizon of several weeks or months in the sense of Dittmar and Yuan (2008)—see section 3.1 for
more discussions.



as macroeconomic fundamentals, capital flows, commodity prices, and global financial conditions.
Moreover, the theoretical literature has documented two additional channels in which sovereign
yields can have persistent causal effects on corporate yields. First, sovereigns can transfer credit
risks to domestic firms—often referred to as the “transfer-risk channel.” During periods of
sovereign distress, governments could divert resources from the private sector to cover their fiscal
needs, for example, by raising taxes (Corsetti, Kuester, Meier, and Miiller 2014); high sovereign
risks may further erode the value of government guarantees; and can also disrupt financial
intermediation by impairing the balance-sheets of banks that hold government debt; and vice versa
(Acharya, Drechsler, and Schnabl 2014; Gennaioli, Martin, and Rossi 2013; Bocola 2016).
Consistent with this notion, Mendoza and Yue (2011; 2012) argue that corporate bond yields
contain a sovereign risk component, leading to an arbitrage relation between sovereign bonds and
corporate bonds of the same country, so that their yields are linked together in the long run.?
Second, sovereign bonds can affect corporate bond pricing further through a “liquidity-
premium channel” (Yuan 2005; Dittmar and Yuan 2008). This mechanism is particularly important
in emerging economies, where bond markets are less complete, and illiquidity tends to be
persistent. 4+ Specifically, sovereign bonds can act as benchmark securities and hedging

instruments, because their yields provide investors with information about the country’s systemic

3 Another application of this theoretical notion, though not the focus of our paper, is that sovereign bond yields usually
represent a floor for corporate bond yields or, in terms of bond prices or credit ratings, a ceiling, known as the
“sovereign-ceiling hypothesis.” Recent studies include, among others, Borensztein, Cowan, and Valenzuela (2013),
Adelino and Ferreira (2016), and Almeida, Cunha, Ferreira, and Restrepo (2017).

4 Bekaert, Harvey, and Lundblad (2007) document the persistence of illiquidity in emerging equity markets. Given
that corporate bonds are mostly traded over the counter, the illiquidity is further influenced by dealers’ search and
order-processing costs that are likely to be persistent as well. We thus expect the persistence of illiquidity in emerging
bond markets to be even stronger than that in emerging equity markets.



risks.’ This effect improves the liquidity of corporate bonds and decreases their yields by lowering
liquidity premiums. Moreover, the effect becomes weaker when sovereign bonds are less liquid
themselves, seeing that investors are reluctant to use illiquid bonds as benchmarks or for hedging
purposes. Consequently, sovereign bond liquidity influences both sovereign bond yields and
corporate bond yields, and therefore, corporate and sovereign bond yields are closely related.

We estimate the long-run impact of sovereign yields on corporate yields, in levels, using a
novel and comprehensive dataset.® Our sample consists of 2,045 corporate bonds issued by 1,040
companies, and 431 sovereign bonds, from 46 emerging economies (all denominated in U.S.
dollars). The results show evidence supporting both the transfer-risk and the liquidity-premium
channels. In contrast, previous empirical studies largely focus on short-run associations between
changes of corporate and sovereign borrowing costs. The existing literature also has smaller
samples, usually covering less than 200-300 emerging-market firms, and almost exclusively
discuss the transfer-risk channel but are silent on the liquidity-premium channel (e.g., Bedendo
and Colla 2015; Durbin and Ng 2005).

We find that, on average, the long-run pass-through from sovereign yields to corporate yields
is around one and highly significant. Our estimation relies on the cross-sectional augmented
distributed-lag (CS-DL) approach developed in Chudik, Mohaddes, Pesaran, and Raissi (2013;

2016). A key advantage of this method is that it can account for unobserved common economic

5 The systemic risks may include both the country’s macroeconomic risks and sovereign transfer risks.

® We define the long-run level relation rigorously in equation (3) in section 3.2. In short, given that bond yields
typically contain unit roots (see, for instance, Neal, Rolph, Dupoyet, and Jiang 2015 and references therein), the long-
run relation we refer to is essentially a cointegrating relation. Accordingly, we conduct three commonly adopted panel-
data cointegration tests toward our sample: the modified Phillips-Perron test, the modified Dickey-Fuller test, and the
Dickey-Fuller test, developed in Pedroni (1999, 2004) and Kao (1999), finding that the weekly data of corporate and
sovereign yields of the same country are strongly cointegrated. See Appendix A1 for details. Moreover, we discuss in
section 2 why we choose to study bond yields rather than credit spreads. We further show in section 4.2 that the
estimation results obtained from bond yields are similar to the results obtained from bond spreads.



factors that may simultaneously drive corporate and sovereign bond yields, thus helping isolate
causal effects. Our analysis also includes control variables at bond-, country-, and global-levels
that are common in previous empirical studies to further mitigate the concern for omitted
variables.’

Furthermore, through subsample analysis, we examine the transfer-risk channel and the
liquidity-premium channel, finding evidence that they co-exist. The transfer-risk channel predicts
that the pass-through from sovereign to corporate yields is stronger in countries with greater
sovereign risks—where governments are more likely to transfer risks to domestic firms. Our
results support this prediction by showing that the estimated pass-through is larger in countries
with lower sovereign credit ratings and in those with higher public external debt (relative to foreign
reserves). Moreover, because government-related firms (regardless of their industry groups) and
banks holding government debt as part of their assets are more exposed to transfer risks, we expect
their bond yields to be more sensitive to sovereign yields. Our results support this prediction to a
large extent except that, in our findings, government-related banks are more resilient to sovereign
risk transmission than banks without government relations. The latter result is in contrast to the
notion of “moral suasion” but consistent with earlier works in Acharya, Eisert, Eufinger, and
Hirsch (2018) towards European advanced economies.

On the other hand, the liquidity-premium channel predicts that the bond yield association
between corporates and sovereigns is weaker if sovereign bonds are less liquid. To examine this
prediction, we double-sort our sample based on sovereign bonds’ credit ratings and bid-ask yield

spreads, as lower-rated sovereign bonds are naturally less liquid. We find that the sensitivity of

7 In addition to the omitted variable issue, we further discuss potential reverse causality and how our method is robust
to it in sections 3.2 and 4.2.



corporate yields to sovereign yields is indeed smaller in countries where sovereign bid-ask spreads
are wider, i.e., where sovereign bonds are less liquid; moreover, this holds true regardless of the
country’s credit rating. This result supports the liquidity-premium explanation. Furthermore,
conditional on either high or low sovereign bid-ask spreads, the pass-through is always stronger in
countries where sovereign credit ratings are lower, confirming the transfer-risk mechanism once
again. Therefore, both channels exist and contribute to the observed corporate-sovereign nexus.

Lastly, we find that the sensitivity of corporate yields to sovereign yields also relies on
corporate bonds’ credit ratings and maturities. The sensitivity is particularly strong (in fact, larger
than one) for corporate bonds with non-investment-grade ratings, but is about halved for
investment-grade corporate bonds. The results are in line with the usual theoretical notion that
default premiums are convex in default risks—thus, corporate bonds that are riskier themselves
are more vulnerable to transfer risks. Moreover, the sensitivity is strongest for corporate bonds
with maturities between 1 to 5 years (around one), about 15 percent lower for those whose
maturities are between 5 to 10 years, and almost 50 percent lower if maturities are longer than 10
years. The results imply that corporate bond investors care less about transfer risks as time horizons
increase.® Conceptually, even though governments can transfer their current credit risks to private
sectors, it is difficult for the transfer effects to remain as strong for more than 5 or 10 years.

The paper is organized as follows. Section 2 reviews the existing literature. In section 3, we
discuss data and methodology. Section 4 presents main results. Section 5 includes subsample

analysis to examine the transfer-risk and liquidity-premium channels, and in section 6, we analyze

8 The fact that transfer risks matter most in time horizons between 1 and 5 years is in line with Arteta and Hale (2008),
who find that the negative impact of sovereign debt crisis on credit availability of emerging-market firms persists for
two years. Moreover, this result does not contradict the notion that transfer risks can cause a “long-run” association
between corporate and sovereign bond yields. Bond yields react to information relatively fast, and thus, the time
horizon between 1 and 5 years is a sufficiently “long-run” period in bond markets.



ratings, maturities, and whether the corporate-sovereign relation is nonlinear (following

Bevilaqua, Hale, and Tallman 2020). Section 7 concludes the paper.

2. Related Literature

An extensive amount of theoretical literature has discussed the linkage between sovereign and
private sector borrowing costs, and our paper provides empirical support to this literature. To the
best of our knowledge, such support has not been provided yet. In some of the existing models,
the corporate—sovereign relation is adopted as an assumption. Corsetti, Kuester, Meier, and Miiller
(2014) assume that there exists a steady-state relation between private sector credit spreads and
sovereign risks; Mendoza and Yue (2011; 2012) assume that there is an arbitrage relation between
sovereign bonds and domestic firms’ working capital loans, because their default risks are
positively related; see also Neumeyer and Perri (2005) and Uribe and Yue (2006). In some other
models, the relation between corporate and sovereign credit risks (and borrowing costs) is derived
as a conclusion. Bocola (2016) introduces a model in which sovereigns can transfer credit risks to
the private sector through banks’ holding of government debt. Sosa-Padilla (2018) jointly models
this transfer-risk mechanism and endogenous sovereign defaults. Acharya, Drechsler, and Schnabl
(2014) model a loop between sovereign and bank credit risks: a distressed banking sector induces
government bailouts, which increases sovereign credit risks, and the increased sovereign risks in
turn weaken the banking sector by eroding the value of government guarantees and bond holdings;
see also Cooper and Nikolov (2018) and Farhi and Tirole (2018).

Empirically, this article differs from previous papers in several ways. We examine bond yields,
in contrast to earlier works that focus on credit default swap (CDS) premiums or credit spreads.
We opt not to study CDS first because it is difficult to obtain data for a large sample of emerging-

market firms. In the literature that uses CDS data, the underlying firms are often from advanced



economies and the samples are relatively small compared to ours: e.g., there are 200 firms in Harjes
(2011), 36 banks in Acharya, Drechsler, and Schnabl (2014), 118 firms in Bedendo and Colla
(2015), 226 firms in Augustin, Boustanifar, Breckenfelder, and Schnitzler (2018), and 54 banks in
Li and Zinna (2018). Bai and Wei (2012) consider more than 2,000 firms in 30 different countries,
but only 267 firms are from emerging economies. Furthermore, the CDS premium is a measure of
credit risks and, thus, can shed little light on the liquidity-premium channel.

Furthermore, we study bond yields rather than credit spreads over risk-free rates because
individual bond spreads are not directly observable in the data. Instead, one needs to numerically
estimate credit spreads by fitting zero-coupon corporate yield curves; see, e.g., Durbin and Ng
(2005) and Peter and Grandes (2005). This not only limits the sample to including only firms with
multiple bond issuances that are enough for estimating the yield curves, but also inevitably
introduces measurement error in the resulting credit spreads that will bias the estimation results.
Therefore, we study bond yields and include risk-free rates (proxied by U.S. Treasury yields) as a
control variable to mitigate the concern that risk-free rates can simultaneously influence corporate
and sovereign yields. We also show that our results are robust to replacing bond yields with credit
spreads in section 4.2. Other related works that explore credit spreads include: Cavallo and
Valenzuela (2009) and Zinna (2014) who use aggregate data of EMBI (Emerging Markets Bond
Index) and CEMBI (Corporate Emerging Markets Bond Index) spreads; Neri (2013); Zoli (2013);
and Albertazzi, Ropele, Sene, and Signoretti (2014) that study the linkage between sovereign
spreads and banks’ lending rates in advanced economies in Europe.

An important recent paper that also explores the bond yield association between corporates

and sovereigns is Bevilaqua, Hale, and Tallman (2020). A major difference from our work is that



they focus on primary corporate bond yields at issuance, while we study secondary market yields.®
Moreover, their sample includes all local-currency denominated bonds. Our sample, on the
contrary, given our interest in emerging economies, consists of all U.S.-dollar denominated bonds.
This is because expected domestic currency deprecation can cause a strong co-movement of
sovereign and corporate yields for bonds in local currencies, but such expected depreciation is
difficult to measure empirically. In addition, Bevilaqua, Hale, and Tallman (2020) document that
the association between primary corporate bond yields and sovereign yields weakens when
sovereign yields are sufficiently high. We discuss this potential nonlinearity in section 6.2.

Our paper also differs from all the above-mentioned empirical works because we aim to
analyze the long-run association. To the best of our knowledge, Dittmar and Yuan (2008) is the
only empirical paper that has discussed this relation before us. Their sample consists of data of
credit spreads of 98 sovereign bonds and 239 corporate bonds in 8 emerging economies. They
estimate a vector autoregression for each country separately and characterize the long-run impact
of sovereign spreads on corporate spreads through cumulative impulse response functions. We
instead consider a much larger sample and study bond yields to avoid biases caused by
measurement error in credit spreads. Additionally, we estimate the model at the bond-level and
allow the impact of sovereign yields on corporate yields to differ across bonds even in the same
country. This helps distinguish the transfer-risk channel and the liquidity-premium channel, also

shedding light on which types of corporate bonds are most vulnerable to sovereign risks.

® Other papers that study primary issuances of corporate bonds (or syndicated loans) and their relations to sovereign
risks include Eichengreen and Mody (2000); Dailami (2010); and Agca and Celasun (2012).



3. Data and Methodologies

3.1. Data

The data of corporate bonds are obtained from I Markit. It includes weekly data of individual
bonds’ bid-, ask-, and mid-yields to maturity, maturity dates, issuers, and many other important
bond-level features (such as whether the bonds are defaulted, perpetual, inflation-adjusted,
government-related, etc.) between March 2016 and April 2019 (160 weeks in total).'® Unlike
stocks, most corporate bonds are not traded every day or even every week. An advantage of the
Markit dataset is that it can provide fair bond valuations, based on multiple sources of market
information such as direct dealer quotes, even on days when there are no transactions (Schestag,
Schuster, and Uhrig-Homburg 2016). Moreover, even though our sample period is shorter than
many macroeconomic studies that examine long-run relations between aggregate variables, it is
sufficient to estimate the association between corporate and sovereign bond yields. This is because
asset prices react to information much more rapidly than most macroeconomic variables. In a
related paper, Dittmar and Yuan (2008) study eight emerging economies, finding that the long-run
impact of sovereign credit spreads on corporate credit spreads plateau after a period of about 50 to
100 days.

We link the Markit data on bond pricing to Bloomberg and Datastream through each bond’s
international security identification numbers (ISIN) to obtain additional bond-level characteristics,
including country of risk, classification description, industry group, issue currency, credit ratings,

and issuers’ financial data. Country of risk is used to identify the nationality of a bond, as defined

10 THS Markit introduced this data in 2016. Earlier data are not available to us and are in an inconsistent format, where
bond valuations are based less on dealer quotes but more on matrix pricing techniques. Moreover, even though daily
data are available during this sample period, we follow Acharya, Drechsler, and Schnabl (2014) to work with weekly
data to mitigate the concern about measurement error that may be caused by lack of liquidity or noisy trading.



by Bloomberg.!! We keep only bonds whose country of risk is deemed as an emerging economy,
as per the IMF World Economic Outlook definition. The Bloomberg variable classification
description 1is to identify bonds that are guaranteed, owned, or sponsored by governments. We use
the Bloomberg variable industry group to obtain the business industries of issuing companies. We
keep only corporate bonds denominated in U.S. dollars, as identified by the issue currency from
Bloomberg.'? Bond credit ratings by Standard & Poor’s, Moody’s, and Fitch are downloaded from
Bloomberg at quarterly frequency, and each rating is assigned to a numeric value from 1 (AAA)
to 22 (defaulted)—that is, we assume a linear relation following Acharya, Drechsler, and Schnabl
(2014)."* We further collect quarterly financial data of issuers including profit margin, leverage,
asset tangibility, and interest coverage from Datastream, but such data are available for only a

small fraction (17 percent) of our sample.'* Lastly, for each country that we have corporate bond

! This approach is based on a 10-point methodology taking into account the issuing company’s country of domicile
(4 points), country of listing (3 points), country of largest revenue (2 points), and reporting currency (1 point). The
country with the highest points is defined as the country of risk, and any scoring ties go to the country of domicile.
For example, suppose that a bond issuer’s country of domicile is Mexico; its country of listing is U.S.; the company
receives its largest revenue also from Mexico; and the bond is denominated in U.S. dollars. Then, the total points
would be 4+2=6 for Mexico, and 3+1=4 for U.S. Consequently, the country of risk would be assigned as Mexico.
Red-chip issuers and holding companies are treated differently. See the official documents provided by Bloomberg
L.P. for more details.

12 We choose not to study bonds denominated in local currencies because their yields are highly influenced by the
expected depreciation of local exchange rates that is difficult to measure empirically.

13 For each of the three rating agencies, we use their long-term ratings if available. Only when long-term ratings are
unavailable, do we use short-term ratings. If short-term ratings are also missing, we treat the bond as unrated by the
corresponding rating agency. We match weekly bond yields with the most recent quarterly ratings.

14 Profit margin is the ratio between net income and total revenue. Leverage is the ratio between book debt and total
assets. Asset tangibility is the ratio between property, plants, and equipment (net) and total assets. Interest coverage
ratio equals earnings before interests and taxes divided by interest expenses. We match weekly bond yields with the
most recent quarterly financial data.



data, we collect weekly data of all individual sovereign bonds with non-missing data from
Bloomberg in the same format. '

We further implement the following data-cleaning procedure: (1) drop bonds that are defaulted,
perpetual, or inflation-adjusted; (2) drop bonds with maturity less than a year; (3) trim the sample
at the top and bottom 0.5 percent by mid-yields and bid-ask yield spreads, and drop observations
with non-positive yields;'® (4) drop bonds with less than 30 weeks of consecutive data in the
sample (Chudik, Mohaddes, Pesaran, and Raissi 2017);'7 (5) drop duplicated bonds issued under
Rule 144A, if its Regulation-S counterpart is already in the sample.

These steps lead to a final sample of 2,045 U.S.-dollar corporate bonds, issued by 1,040
companies, and 431 U.S.-dollar sovereign bonds, from 46 emerging economies.'s The number of
bonds in each country is shown in Appendix A2. In addition, to construct control variables, we
collect data of country-level stock-market indices from Morgan Stanley Capital International
(MSCI) and S&P500 index through Bloomberg; US Treasury yields from FRED; each country’s
nominal U.S. dollar exchange rate, real effective exchange rate, real GDP growth, CPI growth,
current account balance, real GDP per capita, public external debt, and foreign reserves from IMF

internal databases. The summary statistics for key variables are shown in Table 1.

13 We collect sovereign bond data from Bloomberg because the Markit database covers only a limited amount of
sovereign bonds. The pricing source at Bloomberg is the Evaluated Pricing Service (BVAL). The sovereign ratings
are the long-term foreign currency issuer/debt ratings by Standard & Poor’s, Moody’s, and Fitch, if available.

16 The bid-ask yield spread is the difference between the bid-yield and the ask-yield.

17 Before doing so, we fill the gaps in the time series data by linear interpolation, which accounts for around 5.9 percent
of the sample.

18 The selection of countries is data-driven in the sense that to be included in our sample, a country needs to have at
least one U.S.-dollar corporate bond and one U.S.-dollar sovereign bond surviving our data-cleaning process. We
consider emerging economies only and U.S.-dollar bonds only to increase comparability across countries and also to
mitigate the concern about exchange rate movements affecting bond yields. That said, we admit that our conclusions
may better apply to emerging economies as a whole, and to countries where U.S.-dollar bonds play an important role
in corporate and government financing, compared to countries where the role of U.S.-dollar bonds is marginal.



3.2. Empirical models

Our first step is to pair corporate bonds with sovereign bonds. A seemingly natural way is to
match bonds with similar features, such as maturities. Durbin and Ng (2005) apply this matching
strategy to study the “sovereign ceiling hypothesis” on whether a country’s corporate bonds must
trade at higher credit spreads than its government bonds. In their empirical design, finding the most
closely matched bonds in maturities is crucial because they aim to compare the magnitudes of
bond spreads. Maturity mismatch can lead to biases in this comparison due to term premia and
expected inflation. In contrast, we aim at characterizing the time-series association between
corporate and sovereign yields. Theoretically, this association does not rely exclusively on
corporate bonds and sovereign bonds having similar maturities. For example, in the transfer-risk
channel, if the government imposes higher taxes in periods of fiscal distress, all domestic firms
will be affected, and their bond yields will increase with sovereign yields, ceteris paribus,
regardless of maturities. Therefore, we follow Dittmar and Yuan (2008) to pair each corporate
bond with an equal-weighted portfolio of all available sovereign bonds of the same country."

We study individual corporate bonds, because the impact of sovereign yields on corporate
yields may differ across corporate bonds. To account for this possibility, we allow each corporate
bond to have its own sensitivity to sovereign yields and report the cross-sectional average
sensitivity, referred to as the mean-group estimates. Pesaran and Smith (1995) and Pesaran, Shin,

and Smith (1999) have shown that in this heterogeneous-panel setup, traditional estimators based

19 Furthermore, we find that if we match each corporate bond and its home-country sovereign bond with the closest
maturity (or further with the closest maturity, ratings, and bid-ask yield spreads simultaneously) through minimizing
the mean-absolute distance or mean-squared distance, the estimated sovereign-to-corporate pass-through is still highly
significant, but the magnitude is smaller; see section 4.2.



on ordinary least squares (OLS) or generalized method of moments (GMM) are inconsistent,
because they require the slope coefficients to be homogeneous across panel individuals.

We introduce our model and notations as follows. Suppose that corporate bond 7 is from
country j, and use y; ;; to denote its yield on date 7. We pair this observation with x;; that
represents the average yield on the sovereign portfolio of country j on the same date. Since for any
given corporate bond, its nationality is uniquely determined by the country of risk, we can convert
the three-dimensional panel to a two-dimensional panel based on y; ; and x; .. We use y; ; as the
dependent variable and x; ; as the independent variable, and follow Chudik, Mohaddes, Pesaran,
and Raissi (2013; 2016) to set up a conditional auto-regressive distributed lag (ARDL) panel-data

model with unobserved common factors f, that may simultaneously influence y; ; and x; ¢:*°

Pyi Puxi

Vit = Z PuYic-1 + Z BuXi—1 + Ui, (1)
=1 =0

Ujt = ygft + i (2)

fori=1,..,Nandt=1,..,T, where py; and p,; are the lag orders chosen to be sufficiently
large so that u;, is serially uncorrelated across all /; and ¢;; and f5;; are bond-specific short-run

coefficients. The corresponding long-run impact of x; ; on y; ; is characterized by

Dxi .
o= —2izofu_ 3)
1- Zl=1 Pu

which is interpreted as the derivative of y; , with respect to x; ; conditionalon y; ¢ = y;¢—q = +++ =

Vit—pyi» Xit = Xig-1= """ = Xipop . and u;; = 0. When y;, and x; ; are unit-rooted, 6; is the

20 This conditional ARDL model is derived from a vector autoregressive (VAR) model of z;, = (y;¢, x;,)"; see
Chudik, Mohaddes, Pesaran, and Raissi (2013; 2016) for technical details. Equation (1) can also include bond-specific
constants (i.e., fixed effects) and bond-specific deterministic trends. We omit them here for notation convenience.



cointegrating coefficient, and when they are stationary, 6; is the long-run impact of a permanent
change in the mean of x; , on y; ;.

There exist, broadly speaking, two ways to estimate the bond-specific long-run pass-through
6;. One way is by estimating equations (1) and (2) for each corporate bond / to obtain the estimates
of short-run coefficients and calculating 8; by equation (3). This method is referred to as the ARDL
approach. An alternative is to rewrite the ARDL model into a distributed lag (DL) form, in which

the long-run parameter 8; can be estimated directly. Following Chudik, Mohaddes, Pesaran, and

Raissi (2016), define ¢@; (L) = 1 — Zfi’i @ult, and B;(L) = X0* By L', where L is the lag operator,

and rewrite equation (1) to be

Pi(L)yie = Bi(L)Xie + Uyp. (4)
Applying @;~1(L) to both sides, we obtain

Vie = 0ixic + (L) Ax; e + Uy e, (5)
where
0; = 6;(1),
§(L) = o, " (WB(L) = TiZo Sl
ai(L) = = Xi20 X141 Ol
e = @i (Luyg.

Under the usual assumption on the roots of ¢;(L) falling strictly outside the unit circle, the
coefficients of a;(L) are exponentially decaying. Furthermore, in the absence of feedback effects
from lagged values of y; ; onto the independent variable x; ., a consistent estimate of 8; can be

obtained by estimating the following truncated distributed lag model for corporate bond i:

p—1
Vit = 0ixi¢ + Z Sulbxiey + Uy, (6)
1=0



where the truncated lag order p is chosen appropriately as an increasing function of the time-series
length 7. This approach is often referred to as the DL approach.
Next, based on the estimates of individual pass-throughs 6;, the sample average pass-through

can be estimated consistently by the following mean-group estimator:

N
Z i, 7

where the standard error is calculated nonparametrically.

2|~

Ome =

Both the ARDL and the DL approaches have pros and cons. Most notably, the ARDL approach
is consistent irrespective of whether the independent variable x; . is exogenous or endogenous. But
it requires a correct specification of the lag orders p,,; and p,;.* Also, for the ARDL approach to
account for unobserved common factors f; that can be correlated with x; ¢, the panel data need to
be stationary. The ARDL approach is robust to unit roots only if the unobserved common factors
are uncorrelated with regressors and serially uncorrelated themselves. On the other hand, the DL
approach requires the independent variable x; , to be exogenous in that there are no feedback
effects from lagged values of y;, onto x;,. Moreover, the DL approach does not require
knowledge of the individual lag orders p,; and p,;, because the truncated lag order p can be simply
set as an increasing function of the time-series length 7. It also allows for unit roots in y; ¢, X; ¢,
and f, and allows x; ; and f; to be correlated with each other. In the estimation, the effects of f,
are controlled for by augmenting the empirical model with the cross-sectional means of the
dependent and independent variables, i.e., ¥, and X;, and their lags. In doing so, the estimator can

account for omitted-variable biases and potential cross-sectional dependence caused by such

21 If the specified lag orders are too small, the estimates will be inconsistent; if the specified lag orders are too large,
the estimates will be inefficient.



unobserved common factors. It is often referred to as the cross-sectional augmented distributed lag
(CS-DL) approach.?

In the baseline estimation, we adopt the CS-DL approach, because typically bond yields have
unit roots.? The CS-DL approach can do better than the ARDL approach in coping with
unobserved common factors in this case. Although the CS-DL approach requires x;, to be
exogenous, we believe that our research design largely satisfies this assumption. Note that x; .
represents the average sovereign yields of a country and y; . 1s individual corporate yields. Dittmar
and Yuan (2008) find that in emerging markets, in line with intuition, the pricing information flows
from the sovereign bond market to the corporate bond market, rather than the reverse, supporting
that sovereign bond yields are exogenous to corporate bond yields.?* Other papers that have
imposed this exogeneity assumption include Bocola (2016) and Bevilaqua, Hale, and Tallman
(2020). That said, the recent literature on the European debt crisis also documents a feedback
mechanism in which banking-sector credit risks can influence sovereign risks under government
bailouts (e.g., Acharya, Drechsler, and Schnabl 2014). However, bailout events are rare in our
sample, so this feedback effect should not affect our estimates. Moreover, through Monte Carlo

simulations, Chudik, Mohaddes, Pesaran, and Raissi (2016) show that even if the feedback effects

22 Chudik, Mohaddes, Pesaran, and Raissi (2016) document that under certain conditions, this approach does not
require knowledge of the number of unobserved common factors. It is also robust to an arbitrary degree of serial
correlation in the common factors and the error term, possible structural breaks, and is applicable irrespective of
whether the short-run and long-run coefficients are homogeneous or heterogenous across panel individuals.

23 See Neal, Rolph, Dupoyet, and Jiang (2015), and the references therein, for discussions of unit roots in bond yields.
We also test for the existence of unit roots for individual bonds in our sample using the Phillips—Perron test with
different lags in Appendix A3. The results show that a majority of individual bond yields contain unit roots, though
for a small fraction of bonds, yields are stationary—the CS-DL approach is robust to this model uncertainty.

24 To illustrate this point, Dittmar and Yuan (2008) utilize variance decompositions in a vector autoregression that
consists of emerging-market corporate yield spreads and sovereign yield spreads (over risk-free rates) to assess the
contribution of each type of bonds to price discovery.



exist, the bias of the CS-DL estimator is small. In addition, to further mitigate the endogeneity
concern, we include a robustness check by estimating the model via the ARDL approach which
assumes that corporate bond yields and sovereign bond yields follow a vector autoregression—
thus, allowing for causality in both directions—and find the results to be similar. A cost of doing
so is that we need to assume that the unobserved common factors f; are uncorrelated with the
country-level average sovereign bond yields x; ;.

In summary, we consider the following bond-specific regression as our baseline model:
p—1 py Pz
Vit = Cyi + 0ix; 1 + Z Gulx;ey + Z Wy Ve + Z WyaXe— +Z'i ¥ + ey, €)
1=0 1=0 1=0
Where y; ; is the yield of corporate bond / on date ¢, ¢,,; is a bond-specific constant term (i.e., bond
fixed effects); x; _; is the /-th (weekly) lag of the average yield of sovereign bonds in the home
country of corporate bond /; j,_; = N"* ¥ v;; ;and %,_, = N"* ¥ x;,_,, forall /, are cross-
sectional means to account for the effects of unobserved common factors f;; Z;, includes
additional observed control variables; and the lag orders p and pj; are both set to the integer part
of T'/3, and py to 0, following Chudik, Mohaddes, Pesaran, and Raissi (2017). In our sample, the
average number of periods is Tgyy = 121, with the shortest period Ty, = 30, and the longest

period Ty,q = 160. Thus, we choose the baseline number of lags to be p = 4, and check for
robustness for p = 3 or 5.2 Equation (8) is estimated bond by bond through OLS, and the mean-

group estimate 8, is calculated by equation (7), following Ditzen (2018).

25 Our choice of 4 weekly lags is also in line with the choice of 20 daily lags (trading days) in Dittmar and Yuan
(2008).



4. Full-sample empirical results

4.1. Baseline estimates

The baseline estimation results are in Table 2, where bond fixed effects (c,,;), distributed lags
(Ax;+—;), and cross-sectional means (y;_; and X;_;) are not shown to save space. From columns
(1) and (2), we see that (i) the association between corporate bond yields and sovereign bond yields
is positive and highly statistically significant; (ii) the long-run pass-through from sovereign yields
to corporate yields is around one (i.e., approximately full pass-through); and (iii) there seems to
exist a slight downward trend. Notably, even though in these two columns we do not add any
control variables explicitly, the CS-DL approach itself has already accounted for possible
unobserved common factors f; that may drive both corporate and sovereign bond yields.

In columns (3) and (4), we add multiple control variables: (i) at the bond-level, we control for
the average credit rating (i.e., the average across Standard & Poor’s, Moody’s, and Fitch ratings),?
the number of years to maturity, and bid-ask yield spreads that characterize the extent of illiquidity
of the corporate bond; (i1) at the country-level, we include MSCI stock-market returns and
volatilities (calculated based on a 30-day rolling window) to capture time-varying country
fundamentals and domestic macroeconomic risks, and the growth rates of real and nominal
exchange rates, because real appreciation can weaken the country’s exporting sector, while

nominal appreciation can decrease the country’s actual debt burden in domestic currency,

26 If a bond is rated by only two of the three agencies, we use the average of the two ratings. If a bond is rated by only
one agency, we use the rating directly. If a bond is unrated by all the three rating agencies, its average rating is assigned
to the number 23 (recall the linear assignment for bond ratings assumed above). The rating data is quarterly, and each
weekly observation is matched with the most recent ratings.



respectively; ¥ (i1i) at the global-level, we consider S&P 500 stock returns and volatilities
(calculated based on the same 30-day rolling window) to control for global economic
fundamentals, and U.S. 10-year Treasury yields to represent the credit risk-free rate.?

After adding these controls, we find that the sovereign-to-corporate pass-through decreases
slightly but remains highly statistically significant. The trend term becomes insignificant; a
potential reason is that it is correlated with the number of years to maturity which decreases with
time in a deterministic way. The data of MSCI stock indices are available for 31 countries in our
sample (whose names are in bold fonts in Appendix A2). However, given that the countries without
the MSCI data happen to be those with a small number of bonds, columns (3) and (4) in fact cover
1,987 individual corporate bonds, accounting for more than 97 percent of the entire sample.

Given the results in Table 2, we choose the regression specification in column (3) as our main
model. The estimated long-run pass-through is 0.951, corresponding to the mean-group estimate
0, in equation (7), where individual pass-throughs 8; differs from bond to bond. In Figure 1, we
show the kernel density of 8;, observing that the individual pass-throughs for some bonds can be
extremely large in magnitude, e.g., below -50 or almost reaching 100. A potential reason is that
the CS-DL method may not perform well for these bonds, perhaps due to technical reasons, such
as the roots of ¢; (L) falling close to the unit circle (see equations 4 and 5).

Based on the estimates in column (3) of Table 2, we trim the sample of corporate bonds at the

top and bottom 5 percent of §; to remove the impact of outlier bonds, where 200 bonds are

27 For real exchange rates, we use the country’s real effective exchange rates, where a positive growth rate represents
domestic real appreciation. For nominal exchange rates, we use the bilateral exchange rates between the country’s
domestic currency and U.S. dollar, defined as the domestic currency price of one U.S. dollar, and thus a positive
growth rate indicates domestic depreciation. The data of real exchange rates are monthly and those of nominal
exchange rates are quarterly. Each weekly observation is matched with the most recent exchange rates. In addition,
the results here are also robust to including either the real or the nominal exchange rate growth separately.

28 Qur results are robust to using U.S. 3-, 5-, or 7-year Treasury yields as the risk-free rate instead.



dropped. The remaining 1,787 bonds are referred to as the trimmed-full sample henceforth.
Repeating the estimation in Table 2 leads to similar results shown in Table 3. We can see that the
average pass-through decreases slightly in each column, but the standard error becomes much
smaller, suggesting a more precise estimate. For the main specification in column (3), the pass-
through is estimated to be 0.824 and statistically significant at the 1 percent level. In addition,
corporate bond yields increase with the bond’s maturity, its home country’s stock-market
volatility, and real exchange rate appreciation, all in line with our expectations. The distribution
of individual pass-throughs is reported in Figure 2. Henceforth, we focus on this trimmed-full
sample to present our results to mitigate the concern for outliers, but all the results are robust to
the original full sample.?
4.2. Robustness

Our baseline results in column (3) of Table 3 are robust to a list of robustness checks. In Table
4, we report the mean-group estimates of the long-run pass-throughs from sovereign yields to
corporate yields for the following specifications.*® First, instead of matching each corporate bond

with a portfolio of sovereign bonds, we find the sovereign bond (still of the same country) that is

2 Asin Figure 2, the individual pass-throughs are negative for some corporate bonds. Particularly, for a small fraction
of them (274 bonds), the negative pass-throughs are significantly nonzero. For these corporate bonds, their credit risks
seem to be negatively related to default risks of their home countries’ sovereigns. We find that this is unlikely due to
the business models of these corporate issuers being counter-cyclical, because when we compare the distribution of
issuers across different industries of these 274 bonds to that of the remaining bonds, we do not find any significant
differences. On the other hand, we notice that more than 80 percent of these 274 bonds are issued by companies in
China. There are many reasons why China may be different from other emerging economies in our sample. For
instance, the sovereign default risks on their external debt are low given the country’s large foreign reserves.
Moreover, the purpose of the Chinese government issuing U.S. dollar debt is largely not due to actual funding needs
(Flannery, Hong, and Wang 2020). In addition, some Chinese firms may gain or lose government supports due to
political reasons that are difficult to detect in data. Further exploring what causes the negative sovereign-to-corporate
pass-throughs is beyond the scope of this paper. We instead conduct robustness checks by dropping these 274 bonds
from our sample, finding that all our results remain robust (available upon request).

30 In each case, all the control variables in column (3) of Table 3, bond fixed effects, distributed lags, and cross-
sectional means are included but their coefficients are not reported to save space.



closest to the corporate bond in terms of maturities, credit ratings, and bid-ask yield spreads.
Specifically, in column (1) of Table 4, we pair each corporate bond with the sovereign bond that
minimizes the mean-absolute distance (MAD) between the maturities of the two bonds. In column
(2), we minimize the mean-squared distance (MSD) between bond maturities. In columns (3) and
(4), we instead consider maturities, credit ratings, and bid-ask yield spreads simultaneously.3! The
estimated pass-throughs for these four cases are similar, and all highly significant, however, the
magnitudes are slightly smaller than our baseline estimates.

In column (5), we return to the baseline bond matches, but further control for additional
macroeconomic variables: real GDP growth, CPI inflation, real GDP per capita, and the ratio of
current account balance to GDP, following Bevilaqua, Hale, and Tallman (2020). All of these
variables are recorded at annual frequency, and we pair each weekly observation with the data of
the previous year. In column (6), we instead control for issuers’ key financial variables: profit
margin, leverage, asset tangibility, and interest coverage. These data are recorded at quarterly
frequency, and we match each weekly observation with the most recent quarterly data. However,
such financial data of issuers are available for only a small fraction of bonds in our sample. In
column (7), we drop bonds issued by companies from China, since these bonds constitute the
largest part of our sample, and we need to ensure that they do not drive the results. In column (8),
we keep only bonds with most common features: fixed-coupon, senior-unsecured, and without any

embedded options (Durbin and Ng 2005). In columns (9) and (10), we consider the distributed lag

31 For corporate bond i and sovereign bond j, the MAD between their maturities is calculated as T2 Z?:1|mi_t - m]-_t|,
where m; ; and m;, represent the number of years to maturity of bond i and j, respectively, on date £. The MSD
between their maturities is calculated as 71 Z?=1|mi_t - m]-_t|2. The MAD accounting for maturities, credit ratings,
and bid-ask yield spreads simultaneously is calculated as 7~* f=1(1/3)(|mi,t —mye| + |rie = 1] + |sie = Sje])s
where r represents the average rating by Standard & Poor’s, Moody’s, and Fitch, and s represents the bid-ask yield
spread. The corresponding MSD is calculated as T~* ?=1(1/3)(|mi_t - m]-_t|2 + |ri,t - rj_t|2 + |si,t - sj,t|2).



order equal to 3 and 5, respectively. In column (11), we estimate the model with the panel ARDL
approach developed in Pesaran and Smith (1995) and Pesaran, Shin, and Smith (1999), which
allows for feedback effects from corporate bond yields to sovereign bond yields, reporting the
mean-group estimates. Finally, in column (12), we estimate the model with the time-series ARDL
approach developed in Pesaran, Shin, and Smith (2001), where the time series is synthesized using
the panel data in a pooled way following Bevilaqua, Hale, and Tallman (2020).3? In each of these
cases, we find a highly significant long-run pass-through from sovereign yields to corporate yields,
and for most of them, the estimates are similar to the baseline estimates.*

Furthermore, our results are robust to replacing corporate and sovereign bond yields with credit
spreads. Specifically, we obtain data of Z spreads for corporate bonds from IHS Markit and for
sovereign bonds from Bloomberg.** We find that in our baseline specification, the long-run pass-
through from sovereign spreads to corporate spreads is estimated to be 0.831, which is close to the

pass-through from sovereign yields to corporate yields, i.e., 0.824. This evidence suggests that the

32 We do so by appending each bond’s weekly time series to the previous bond’s time series. The new synthetic “time”
variable is simply a counter of observations, corresponding to time periods for bond 1, then continuing the counter for
country 2, etc.; see footnote 13 of Bevilaqua, Hale, and Tallman (2020) for more details. This approach allows us to
run a time-series estimator towards the panel data, while simultaneously accounting for cross-sectional as well as
time-series variation in the data. A potential issue of doing so is that the estimation results would depend on the order
of bonds in the panel data. We mitigate this concern by randomly shuffling the order of bonds and repeating the
estimation 2000 times. The long-run pass-through and its standard error reported in column (12) of Table 4 are the
mean of the 2000 estimates. In fact, the estimates obtained in each iteration are quite similar, ranging from 0.87 to
1.02 for the pass-through, and between 0.039 and 0.042 for the standard error.

33 In addition, our baseline results are robust to further controlling for (1) time fixed effects (at monthly frequency,
which is to avoid multicollinearity with the weekly cross-sectional mean variables, ¥,_; and X;_;); (2) monthly excess
bond premium in Gilchrist and Zakrajsek (2012) that captures investor risk aversion; (3) the ratio of portfolio
investment to GDP of each country at quarterly frequency that represents cross-border capital flows (we consider net,
asset, and liability flows separately); (4) weekly Moody’s U.S. Aaa corporate index yields; (5) weekly Moody’s U.S.
Baa corporate index yields; (6) oil price weekly growth; and (7) all the variables in (2)-(6) simultaneously. Results are
reported in Appendix A4.

34 The benchmark securities that represent risk-free rates are chosen by the corresponding data provider.



corporate-sovereign association we find is unlikely driven by risk-free rates. Results are reported

in Appendix AS.

5. Transmission channels

Thus far, we have shown that corporate bond yields are strongly related to the sovereign bond
yields of their home country, and the long-run sovereign-to-corporate pass-through is highly
significant even after controlling for common economic factors (both observed and unobserved).
In this section, we aim to investigate what causes this relation through subsample analysis.
Specifically, we examine the transfer-risk channel and the liquidity-premium channel, inspired by
the theoretical literature.

5.1.  Transfer-risk channel

We first consider the possibility of sovereigns transferring credit risks to their domestic firms.
Following this logic, it is reasonable to predict that governments with greater sovereign risks are
more likely to offload them onto the private sector. Thus, if the transfer-risk channel is a crucial
reason leading to the corporate-sovereign nexus in bond yields, we should observe that in countries
with greater sovereign risks, the pass-through from sovereign yields to corporate yields is larger.

We examine this prediction by dividing our sample according to sovereign credit ratings and
the ratio of public external debt to foreign reserves.? Countries with investment-grade ratings and
relatively low debt-to-reserve ratios are regarded as low-risk countries, and vice versa. Given that
our estimation utilizes time-series variation of individual bonds, we need to avoid breaking the
time-series data of any given bond when dividing the sample. In particular, we categorize a country

to be investment-grade (IG) if the mean of its sovereign bonds’ average ratings is better than or

35 We use public external debt rather than total public debt because our focus is on external sovereign risks and the
bonds that we consider are all denominated in U.S. dollars.



equal to BBB-. Herein, the “average rating” is defined towards any given individual sovereign
bond on any given date, being the average across the ratings issued by Standard & Poor’s,
Moody’s, and Fitch (if available). Then, the mean of the “average rating” is taken across all
individual sovereign bonds issued by this country and across all dates in our sample. Regarding
the debt-to-reserve ratio, because this variable is recorded at annual frequency, we first construct
a country-year panel of the 31 countries in our sample between 2015 and 2018 (which corresponds
to the weekly bond data between 2016 and 2019) and obtain the pooled median of this panel. Then,
we calculate the time-series mean of the debt-to-reserve ratio for each country across 2015-2018
and classify a country to be a low-risk country if this mean is below the pooled median obtained
from the previous step. In doing so, we divide the 31 countries into two groups, with the low-risk
group consisting of 15 countries and the high-risk group including 16 countries.*

The estimates for these subsamples are reported in Table 5, columns (1)-(4). We observe that
the pass-through from sovereign yields to corporate yields in high-risk countries almost doubles
that in low-risk countries, irrespective of whether the low- and high-risk countries are defined by
sovereign ratings or by debt-to-reserve ratios. These results support the transfer-risk mechanism.

Furthermore, because government-related firms (irrespective of their business industries) and
financial companies holding government debt on their balance sheets can be more directly exposed
to transfer risks, we expect their bond yields to be more sensitive to sovereign yields. To test this
prediction, we utilize the Bloomberg variable industrygroup to determine whether an issuer is a

financial company. The government-related issuers instead refer to those that are classified as

36 We include 31 countries in this exercise because we follow the empirical model in column (3) of Table 3 and only
these 31 countries have the MSCI stock data available. That said, our results remain the same if we instead use the
data of all 46 countries to define the low-risk and high-risk groups. Moreover, because countries in the low-risk group
have more corporate bonds, this sample-split creates an uneven distribution of the number of bonds.



“government-related” by IHS Markit, and those classified as “government-guaranteed”,
“government-owned”, or “government-sponsored” by Bloomberg.

In columns (5)-(8) of Table 5, we show that this prediction is only partially supported by the
data. The pass-through for financial firms’ bonds is much larger than that for non-financial firms’
bonds, consistent with our expectation. However, the pass-through for government-related bonds
is only half of that for bonds issued by firms without government relations, contradicting our
conjecture.

To further explore this unexpected result, in columns (9)-(12), we double-sort the sample based
on whether a bond’s issuer operates in the financial sector and whether it is related to governments.
This is because we suspect that government relations might play a different role within and outside
the financial sector. Our findings indicate that, in non-financial sectors, the pass-through is higher
for government-related bonds than for non-government-related bonds, in line with our prediction.
But within the financial sector, the pass-through is higher for non-government-related bonds. The
pass-through for bonds issued by government-related financial companies is instead small and
insignificant from zero—we find that this insignificant result partially lies in Chinese banks in our
sample.’” To see this, in columns (13)-(16), we repeat the exercises of columns (9)-(12) while
dropping bonds from China. The pass-throughs in all columns increase compared to the case when
Chinese bonds are included in the sample. Outside the financial sector, same as previously

observed, the pass-through for government-related bonds is larger than that for non-government-

37 Conceptually, bonds from China can behave different from other bonds in our sample, especially those issued by
government-related banks, because Chinese state-owned banks are gigantic compared to other financial companies in
emerging economies. Moreover, the Chinese government has always provided strong guarantees on these banks. In
addition, China’s external sovereign risks may be low given the country’s large foreign reserves. All these reasons
can lead to the bond yields of Chinese state-owned banks being insensitive to the country’s sovereign yields.



related bonds. Within the financial sector, the pass-through for government-related bonds becomes
significant, but is still lower than that for non-government-related bonds.?*

The last empirical evidence indicates that, in sovereign distress, banks without government
relations are more likely to be vulnerable than government-related banks. This evidence
contradicts the notion of “moral suasion” in the literature (Becker and Ivashina 2017; Ongena,
Popov, and Van Horen 2019; Chari, Dovis, and Kehoe 2020), which states that sovereigns might
“suggest” their related banks to increase sovereign bond holdings in case of difficulties in
refinancing government debt. In the moral suasion channel, government-related banks should be
more, rather than less, sensitive to sovereign risks. But the evidence we find is consistent with
Acharya, Eisert, Eufinger, and Hirsch (2018) who document that, in Greece, Ireland, Italy,
Portugal, and Spain, government-controlled banks increased their holdings of sovereign bonds less
than comparable banks that were not government-controlled during the European sovereign debt
crisis.

5.2. Liquidity-premium channel

We then consider the corporate-sovereign linkage in bond yields through the bonds’ liquidity
premiums. Yuan (2005) and Dittmar and Yuan (2008) have documented that for an emerging
economy, U.S. dollar denominated sovereign bonds can act as benchmark securities and hedging
instruments, thus improving the liquidity of the country’s U.S. dollar denominated corporate

bonds. The more liquid sovereign bonds are, the more effective this role is. This mechanism leads

38 Given that the subsample in column (13) contains only 57 bonds, there is a possibility—which we cannot rule out—
—that this result is not universal but instead driven by a small number of bonds with some special features. That said,
we have checked the credit ratings, maturities, and bid-ask spreads of these bonds, as well as their sovereigns, finding
no evidence that the result is due to these features.



to a positive association between corporate and sovereign bond yields, because both yields are
driven by the liquidity premiums of sovereign bonds.

Following this logic, we expect that the sensitivity of corporate yields to sovereign yields
should be larger in countries where sovereign bonds are relatively more liquid. This is because in
those countries sovereign bonds are more likely to be adopted by traders as benchmarks and used
for hedging, and therefore play a bigger role in determining the pricing of corporate bonds.

To test this prediction, we use bid-ask yield spreads to measure the liquidity of sovereign
bonds. We divide countries into a low-bid-ask (LBA) group in which sovereign bonds are
relatively more liquid, and a high-bid-ask (HBA) group in which sovereign bonds are relatively
less liquid. Specifically, for each country and on each date, we first calculate the average bid-ask
yield spread of the equal-weighted sovereign bond portfolio (which includes all sovereign bonds
of this country with non-missing data on this date). This produces a weekly panel of the 31
countries on which we focus, and we obtain the sample median of this panel. We then calculate
the time-series mean of the average bid-ask yield spreads for each country and compare this time-
series mean with the panel median in the previous step. A country is classified as an LBA country
if its time-series mean is lower than the panel median, and vice versa. We obtain 15 LBA countries
and 16 HBA countries.

Moreover, because bonds with better credit ratings are naturally more liquid, we need to
control for the influences of bond ratings. Thus, we double sort the 31 countries based on
LBA/HBA and whether a country is classified as investment-grade as in section 5.1 to obtain four
subsamples. The estimates are reported in Table 6. By comparing columns (1) and (2), we see that
within investment-grade countries, the sensitivity of corporate bond yields to sovereign bond

yields is significant in LBA countries, but insignificant in HBA countries. In columns (3) and (4),



we see that within non-investment-grade countries, the association in corporate and sovereign
yields is larger for LBA countries than for HBA countries. These results are in line with the
liquidity-premium channel. In addition, if we compare column (1) to column (3), and also (2) to
(4), we observe that within LBA (or HBA) countries, the pass-through from sovereign to corporate
yields is larger in non-investment-grade countries than in investment-grade countries. These
results are consistent with those in section 5.1, supporting the transfer-risk channel. Thus, both
channels exist, and they simultaneously drive the observed corporate-sovereign association in

bond yields.

6. Further exploration

6.1. Credit ratings and maturities

Next, we explore how the pass-through from sovereign to corporate yields changes with
corporate bonds’ credit ratings and maturities. This is to understand which types of corporate bonds
are most vulnerable to sovereign risks. We assign each corporate bond into either an investment-
grade group or a non-investment-grade group based on whether the time-series mean of the bond’s
ratings is better than BBB- or not.* Regarding maturities, we categorize a bond as a short-term
bond if the time-series mean of its years to maturity is between 1 year and 5 years, a mid-term
bond if the mean of maturity is between 5 years and 10 years, and a long-term bond if the mean of
maturity is over 10 years.

The subsample results are presented in Table 7. From columns (1) and (2), we find that the

pass-through is larger for non-investment-grade corporate bonds than for investment-grade

39 Like before, we calculate the time-series mean of each corporate bond’s average ratings across the ratings given by
Standard & Poor’s, Moody’s, and Fitch, when available. Moreover, non-investment-grade bonds are mostly junk
bonds, but contain a small fraction (around 5 percent) of bonds unrated by any of the three rating agencies.



corporate bonds. This result is in line with our intuition: in the standard financial-friction literature,
the default premium is convex in the default risk; thus, corporate bonds that are riskier themselves
are more vulnerable to transfer risks.

On the other hand, from columns (3)-(5), we observe that the sensitivity of corporate bond
yields to sovereign bond yields is the highest for short-term corporate bonds, lower for mid-term
corporate bonds, and much lower for long-term corporate bonds. We speculate that a possible
reason for this is that, for mid- and long-term bonds, a large fraction of the repayment (i.e., their
face values) is not due in 5 or 10 years.* Although, conceptually, sovereigns could still transfer
credit risks to these bonds through increased taxation, reduced government guarantees, and
impaired financial intermediation, it is unlikely that the effects would remain as strong after more
than 5 or 10 years. Thus, investors holding these corporate bonds are less concerned about the
current sovereign risks, resulting in corporate bond yields behaving less sensitive to sovereign
bond yields.

6.2.  Nonlinearity

Bevilaqua, Hale, and Tallman (2020) document an increasing, but concave, relation between
the primary yields of corporate bonds at issuance and the 10-year sovereign yields of the home
country on dates when the corporate bonds are issued. They explain this nonlinear relation through
an information model, in which sovereign yields contain noisy public information about the
creditworthiness of corporate bond issuers. When sovereign yields are high, the information value
declines, and therefore, corporate yields are less sensitive to sovereign yields, referred to as the

“information-provision channel” below.

40 Given that most bonds in our sample are coupon bonds, to account for the potential influences of differences in
coupon rates, we also use bond durations to replace maturities and obtain similar results. The results are also robust
to whether we use Macauley durations, modified durations, or effective durations.



In this subsection, we aim to investigate whether this nonlinear effect also exists in the relation
between secondary corporate and sovereign yields. In Table 8, columns (1) and (3) are the same
as those in Table 3, and we include a squared term of sovereign yields in columns (2) and (4) to
capture the potential nonlinearity, like in Bevilaqua, Hale, and Tallman (2020). We see that the
squared term is significant only when control variables are omitted in column (2). In contrast, in
column (4) when control variables are added, the coefficient of the squared term becomes much
smaller and insignificant from zero. Moreover, even if we consider the estimates in column (2),
the nonlinear relation between corporate bond yields and sovereign bond yields is increasing and
convex, rather than concave; see Figure 3 for the fitted curve. That is, the pass-through from
sovereign yields to corporate yields is larger when sovereign yields are higher. This finding is in
line with our previous results that the pass-through is larger in countries with non-investment-
grade ratings, or those with relatively higher external debt, all supporting the transfer-risk channel.

Even though our results are different from those in Bevilaqua, Hale, and Tallman (2020), we
believe the two papers are in fact complementary. Their paper focuses on primary corporate yields,
and their estimates capture largely the cross-sectional variation across different bond issuances. In
contrast, we investigate the co-dynamics of secondary corporate bond yields and sovereign bond
yields in the time series. Interpreting their results together with ours, we may infer that the
information-provision channel dominates in the cross section and in primary markets, and the

transfer-risk channel is more prominent in the time series and in secondary markets.

7. Concluding remarks

We examine the long-run impact of sovereign bond yields on corporate bond yields of the same
country, using a large dataset that covers more than 2,400 U.S. dollar-denominated bonds in 46

emerging markets. We show that, on average, the long-run pass-through from sovereign yields to



corporate yields is around one and highly significant. It also displays great cross-country and cross-
bond heterogeneity that is consistent with the theoretical notion that governments can transfer
credit risks to domestic firms, and that sovereign bonds can affect corporate bond pricing through
influencing liquidity. This transfer-risk channel and the liquidity-premium channel have been
predicted, or used as model input, in many theoretical studies, but yet, received little attention in
the empirical literature. Our work provides empirical support for such theoretical models.*

This paper also fits into the long-lasting discussion of deficits and growth. In particular, our
results illustrate that fiscal distress that causes high sovereign yields has a persistent spillover effect
on private sector borrowing costs, and therefore, may impede growth for an extended period of
time. This perspective relates to Reinhart and Rogoff (2004) who document that sovereign risks
are highly persistent, and to Arteta and Hale (2008) who find that emerging-market sovereign debt
crises are systematically accompanied by a decline in foreign credit to domestic firms, and that

this effect can persist for a considerably long time after debt restructuring agreements are reached.

4! That said, we do not claim that the transfer-risk and liquidity-premium channels are the only reasons for the observed
linkage between corporate and sovereign bond yields. Despite that our subsample analysis shows empirical evidence
consistent with the two channels, we cannot rule out other channels leading to the same subsample results—especially
when the alternative channels are correlated with sovereign risks and the liquidity of sovereign bonds. A potential way
to address this concern is to directly study the default risks and liquidity risks of corporate and sovereign bonds.
However, doing so often requires data of CDS contracts, issuers’ financial positions, and bond transaction
prices/volumes, which are hard to obtain for emerging-market bonds. We therefore leave this for future research.
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Table 1. Summary statistics

#Obs. Mean St.dev. p25 p50 p75
Mid yields (%) 263,103 5.57 3.69 3.77 4.78 6.31
Average ratings (AAA=1, defaulted=22) 263,103 11.17 4.39 8 10.33 13.67
Number of years to maturity 263,103 7.91 8.71 3.02 4.99 8.74
Bid-ask yield spread (%) 263,103 0.19 0.3 0.06 0.11 0.21
Country stock returns (30-day %) 198,744 0.74 5.99 -3.13 0.7 4.5
Country stock volatilities (30-day %) 198,744 5.74 2.31 4.21 5.25 6.64
Nominal USD exchange rate growth (quarterly %) 205,140 1.12 5.22 -1.44 0.41 2.52
Real effective exchange rate growth (monthly %) 205,140 0.04 2.23 -0.97 0.04 0.87
Real GDP growth (annual %) 205,140 3.79 3.14 1.73 3.36 6.9
CPI growth (annual %) 201,676 4.43 545 1.80 2.52 4.88
Current account balance / GDP (annual %) 205,140 -0.44 2.94 -2.34 -0.73 1.8
Real GDP per capita (2010 USD) 205,140 9971 7966 6884 7755 10990
Total external debt / foreign reserves (annual %) 205,074 236.2 344.5 55.65 179 277.8
S&P 500 returns (30-day %) 205,140 0.89 3.28 -0.35 1.25 2.73
S&P 500 volatilities (30-day %) 205,140 3.34 1.82 2.03 2.62 4.14
US 10-year Treasury yields (%) 205,140 2.5 0.45 2.26 2.55 2.87

Note: On a given date, the average rating of a bond is the average of numeric ratings by Standard & Poor’s, Moody’s, and Fitch, when available; if a bond is
unrated by all the three rating agencies, its average rating is assigned to the number 23. Country stock returns and volatilities are calculated based on a 30-day
rolling window using MSCI stock indices for each country. S&P 500 returns and volatilities utilize the same 30-day rolling-window method. Other variables are
defined accordingly in the table. P25, p50, and p75 refer to the 25-, 50-, and 75-percentile value, respectively. For mid yields, average ratings, number of years to
maturity, and bid-ask yield spreads, the summary statistics are of observations of all bonds including both corporate bonds and sovereign bonds; for other variables,
the summary statistics are toward observations of corporate bonds.



Table 2.

Baseline estimates (full sample)

(1) () 3) “)
Corp. yields Corp. yields Corp. yields Corp. yields
Sovereign yields 1.165%** 0.995%** 0.951%*** 0.9571%**
(0.144) (0.108) (0.111) (0.111)
Average ratings -0.000318 -0.000318
(0.0368) (0.0368)
Number of years to maturity 0.258%* 0.140
(0.112) (0.142)
Bid-ask yield spread 2.652 2.652
(2.454) (2.454)
Country stock returns 0.000103 0.000103
(0.000744)  (0.000744)
Country stock volatilities 0.00464 0.00464
(0.00340) (0.00340)
Real effective exchange rate growth 0.0189***  (.0189%***
(0.00446) (0.00446)
Nominal USD exchange rate growth 0.00324 0.00324
(0.00577) (0.00577)
S&P500 stock returns -0.000547 -0.000547
(0.00117) (0.00117)
S&P500 stock volatilities 0.00714** 0.00714%*
(0.00306) (0.00306)
US 10-year Treasury yields -0.147%* -0.147**
(0.0665) (0.0665)
Time trend -0.00237* -0.00226
(0.00138) (0.00260)
Bond fixed effects Y Y Y Y
Distributed lags Y Y Y Y
Cross-sectional means Y Y Y Y
Observations 196,960 196,960 190,796 190,796
Number of firm bonds 2,045 2,045 1,987 1,987
Number of countries 46 46 31 31
R-squared (mean-group) 0.699 0.808 0.914 0.913

Note: This table shows the baseline estimates of model (8) using the full sample, where bond fixed effects (cy;),
distributed lags (Ax; ¢—;), and cross-sectional means (y;_; and X,_;) are not shown to save space. Control variables are
defined in Table 1. In the estimation, weekly data of bond yields are matched with the most recent monthly, quarterly,
and annual data of control variables. Standard errors are in parentheses, and *** p<0.01, ** p<0.05, * p<0.1.



Table 3. Baseline estimates (trimmed-full sample)

(1) 2) 3) “)
Corp. yields Corp. yields Corp. yields Corp. yields

Sovereign yields 0.887%*x 0.833**x 0.824%#* 0.824%xx
(0.0879) (0.0535) (0.0356) (0.0356)
Average ratings 0.0243 0.0243
(0.0303) (0.0303)
Maturity 0.197*** 0.0403
(0.0441) (0.102)
Bid-ask yield spread -0.456 -0.456
(1.553) (1.553)
Country stock returns 8.40e-05 8.40e-05
(0.000451)  (0.000451)
Country stock volatilities 0.00312* 0.00312*
(0.00182) (0.00182)
Real effective exchange rate growth 0.0112***  (0.0112%**
(0.00231) (0.00231)
Nominal USD exchange rate growth 0.00518 0.00518
(0.00424) (0.00424)
S&P500 stock returns 0.000461 0.000461
(0.000722)  (0.000722)
S&P500 stock volatilities 0.00260 0.00260
(0.00188) (0.00188)
US 10-year Treasury yields -0.0144 -0.0144
(0.0367) (0.0367)
Time trend -0.00270%** -0.00301
(0.000861) (0.00195)
Bond fixed effects Y Y Y Y
Distributed lags Y Y Y Y
Cross-sectional means Y Y A% Y
Observations 178,134 178,134 177,890 177,890
Number of corporate bonds 1,787 1,787 1,787 1,787
Number of countries 31 31 31 31
R-squared (mean-group) 0.751 0.828 0.926 0.925

Note: This table is same as Table 2 except that we use the trimmed-full sample, which is obtained by trimming the
full sample at the top and bottom 5 percent of corporate bonds based on the estimates of individual pass-throughs 8;
from column (3) of Table 2. Standard errors are in parentheses, and *** p<0.01, ** p<0.05, * p<0.1.



Table 4. Robustness

Dependent var: Corporate bond yields (1) 2) 3) 4)
MAD maturity MSD maturity MAD three-factor MSD three factor

Sovereign bond yields 0.721%%* 0.7271%** 0.731%%* 0.751%**

(0.0588) (0.0588) (0.0554) (0.0552)
Observations 151,252 151,197 148,385 147,093
Number of corporate bonds 1,776 1,776 1,775 1,776
R-squared (mean-group) 0.920 0.920 0.920 0.933

(5) (6) (7 (3
Extra macro controls Extra firm controls Drop China Common-feature bonds

Sovereign bond yields 0.839%** 0.913%*** 1.059%** 0.774%**

(0.0368) (0.114) (0.0473) (0.0471)
Observations 174,538 37,379 111,351 124,155
Number of corporate bonds 1,759 367 1,056 1,213
R-squared (mean-group) 0.937 0.875 0.922 0.918

) (10) (11) (12)

Lag=3 Lag =35 Panel ARDL Synthetic time-series ARDL
Sovereign bond yields 0.770%** 0.885%** 1.011%*** 0.959%**

(0.0386) (0.0427) (0.291) (0.0404)
Observations 179,677 176,103 177,890 185,282
Number of corporate bonds 1,787 1,787 1,787 1,787
R-squared (mean-group) 0.927 0.926 0.433 0.134

Note: This table shows the mean-group estimates of the long-run sovereign-to-corporate pass-through for 12 different robustness checks; see section 4.2 for
discussions of these cases. In each column, all the control variables in column (3) of Table 3, bond fixed effects, distributed lags, and cross-sectional means are
included but their coefficients are not reported to save space (available upon request). Standard errors are in parentheses, and *** p<0.01, ** p<0.05, * p<0.1.



Table 5. Subsample estimates (transfer risks)

Dependent var: (1) (2) 3) 4)
Corporate bond yields IG countries Non-IG countries Low debt/reserves High debt/reserves
Sovereign bond yields 0.5971*** 1.078*** 0.614%*** 1.296%***
(0.0984) (0.0632) (0.0604) (0.0989)
Observations 121,433 56,457 133,097 44,793
Number of corporate bonds 1,218 569 1,348 439
R-squared (mean-group) 0.902 0.954 0.919 0.938
6] (6) (7 8)
Financial bonds Non-financial bonds Government-related bonds Non-related bonds
Sovereign bond yields 1.197%** 0.678*** 0.474%** 0.882%**
(0.0980) (0.0421) (0.0470) (0.0463)
Observations 63,705 114,185 68,044 109,846
Number of corporate bonds 688 1,099 638 1,149
R-squared (mean-group) 0.947 0.916 0.841 0.937
9 (10) (11) (12)
Financial govern-related  Financial non-related ~ Non-financial govern-related Non-financial non-related
Sovereign bond yields 0.103 1.270%%** 0.665%*** 0.577%***
(0.107) (0.111) (0.0542) (0.0614)
Observations 23,040 40,665 45,004 69,181
Number of corporate bonds 241 447 397 702
R-squared (mean-group) 0.958 0.946 0.776 0.933
(13) (14) (15) (16)
Column (9) drop China  Column (10) drop China Column (11) drop China Column (12) drop China
Sovereign bond yields 0.999%** 1.4471%** 1.127%%* 0.789%***
(0.191) (0.125) (0.0984) (0.0628)
Observations 5,607 23,375 29,298 53,071
Number of corporate bonds 57 236 253 510
R-squared (mean-group) 0.970 0.947 0.794 0.931

Note: This table shows the mean-group estimates of the long-run sovereign-to-corporate pass-through for 16 different subsamples; see section 5.1 for discussions
of these cases. All columns follow the specification in column (3) of Table 3; control variables, bond fixed effects, distributed lags, and cross-sectional means are
included but their coefficients are not reported to save space (available upon request). Standard errors are in parentheses, and *** p<0.01, ** p<0.05, * p<0.1.



Table 6. Subsample estimates (linkage through liquidity premiums)

Dependent var: Corporate bond yields (D) 2)
IG & LBA countries IG & HBA countries

Sovereign bond yields 0.496%** -0.965

(0.182) (0.643)
Observations 50,007 71,426
Number of corporate bonds 442 776
R-squared (mean-group) 0.832 0.955
Dependent var: Corporate bond yields 3) 4)

Non-IG & LBA countries Non-IG & HBA countries

Sovereign bond yields 1.41]%%* 1181 %***

(0.164) (0.0945)
Observations 22,659 33,798
Number of corporate bonds 226 343
R-squared (mean-group) 0.950 0.955

Note: This table shows the mean-group estimates of the long-run sovereign-to-corporate pass-through for 4 different
subsamples, based on a country’s sovereign ratings and the bid-ask yield spreads of sovereign bonds; see section 5.2
for discussions of these cases. All columns follow the specification in column (3) of Table 3; control variables, bond
fixed effects, distributed lags, and cross-sectional means are included but their coefficients are not reported to save
space (available upon request). Standard errors are in parentheses, and *** p<0.01, ** p<0.05, * p<0.1.



Table 7. Subsample estimates (corporate bonds’ ratings and maturities)

Dependent var: Corporate bond yields (D) 2)
IG corporate bonds Non-IG corporate bonds
Sovereign bond yields 0.548*** 1.023%**
(0.0546) (0.0552)
Observations 92,196 85,694
Number of corporate bonds 852 935
R-squared (mean-group) 0.941 0.925
Dependent var: Corporate bond yields 3) 4)
ST corporate bonds MT corporate bonds
Sovereign bond yields 0.935%** 0.816%***
(0.0574) (0.0550)
Observations 100,526 54,453
Number of corporate bonds 1,087 511
R-squared (mean-group) 0.952 0.855
Dependent var: Corporate bond yields &)
LT corporate bonds
Sovereign bond yields 0.488***
(0.0825)
Observations 22,911
Number of corporate bonds 189
R-squared (mean-group) 0.922

Note: This table shows the mean-group estimates of the long-run sovereign-to-corporate pass-through for 5 different
subsamples, based on corporate bonds’ ratings and maturities; see section 5.3 for discussions of these cases. All
columns follow the specification in column (3) of Table 3; control variables, bond fixed effects, distributed lags, and
cross-sectional means are included but their coefficients are not reported to save space (available upon request).
Standard errors are in parentheses, and *** p<0.01, ** p<0.05, * p<0.1.



Table 8. Nonlinearity

6] (2) 3) “4)
Corp. yields Corp. yields Corp. yields Corp. yields
Sovereign yields 0.887*** -2.975%** 0.824*** 0.541
(0.0879) (0.969) (0.0356) (1.784)
Sovereign yields squared 0.478*** 0.0113
(0.114) (0.220)
Average ratings 0.0243 -93.51
(0.0303) (120.0)
Maturity 0.197%** -0.0900
(0.0441) (0.172)
Bid-ask yield spread -0.456 10,335
(1.553) (13,124)
Country stock returns 8.40e-05 -0.00163
(0.000451) (0.00110)
Country stock volatilities 0.00312* 0.00557
(0.00182) (0.00358)
Real effective exchange rate growth 0.0112%** 0.00613
(0.00231) (0.00436)
Nominal USD exchange rate growth 0.00518 0.00377
(0.00424) (0.00509)
S&P500 stock returns 0.000461 0.00124
(0.000722) (0.00163)
S&P500 stock volatilities 0.00260 0.00172
(0.00188) (0.00254)
US 10-year Treasury yields -0.0144 -0.0737
(0.0367) (0.0508)
Bond fixed effects Y Y Y Y
Distributed lags Y Y Y Y
Cross-sectional means Y Y Y Y
Observations 178,134 178,134 177,890 177,890
Number of corporate bonds 1,787 1,787 1,787 1,787
R-squared (mean-group) 0.751 0.813 0.926 0.941

Note: Columns (1) and (3) of this table are same as those in Table 3. In contrast, we include the squared term of
sovereign yields in columns (2) and (4) to capture potential nonlinear effects; see section 6.2 for discussions. Standard
errors are in parentheses, and *** p<0.01, ** p<0.05, * p<0.1.
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Figure 1. Individual pass-throughs of the full-sample baseline estimates

Note: This figure shows the Epanechnikov kernel density of the estimated individual pass-throughs 8; for column (3)
of Table 2. Mean = 0.951; median = 0.595; standard deviation = 4.959.
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Figure 2. Individual pass-throughs of the trimmed-full-sample baseline estimates

Note: This figure shows the Epanechnikov kernel density of the estimated individual pass-throughs 8; for column (3)
of Table 3. Mean = 0.824; median = 0.581; standard deviation = 1.506.
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Figure 3. Fitted nonlinear effects (column 2 of Table 8)

Note: This figure shows the fitted relation between corporate yields (y) and sovereign yields (x) using the estimates
in column (2) of Table 8. The curve is: § = —2.975x + 0.478x2 + 8.199, where the number 8.199 is the estimated
constant (i.e., the mean-group estimate of the bond fixed effect).



APPENDIX

Al. Panel cointegration tests

Lag=1 Lag=2 Lag=3 Lag=4 Lag=5

Modified Phillips-Perron test 0.00 0.00 0.00 0.00 0.00
Modified Dickey-Fuller test 0.00 0.00 0.00 0.00 0.00
Dickey-Fuller test 0.00 0.00 0.00 0.00 0.00

This table shows the p-values of three different panel-data cointegration tests toward our
sample, where the dependent variable is individual corporate bond yields, and the independent
variable is the average sovereign bond yields of the same country. The cross-sectional size of the
panel is 2,045, which corresponds to the number of individual corporate bonds, and for each bond,
the time-series length is at least 30 weeks and at most 160 weeks. The modified Phillips-Perron
test is developed in Pedroni (1999, 2004), and the modified Dickey-Fuller test and the Dickey-
Fuller test are from Kao (1999). All tests have a common null hypothesis of no cointegration and
a common alternative hypothesis that the variables are cointegrated for all panel individuals. All
tests include individual fixed effects and are robust to potential cross-sectional dependence,
endogeneity, and irrespective of whether or not a deterministic trend is included. We show the test
results for the number of lags from 1 to 5 (weeks) here, but the results are also robust to using
information criteria (AIC, BIC or HQIC) to select the optimal number of lags within this range.
The maximum number of lags 5 is determined by the integer part of the cube root of the maximum

time-series length: i.e.,[3\/ 160], following Chudik, Mohaddes, Pesaran, and Raissi (2017).

A2. List of countries and numbers of bonds

Country of risk Sovereign | Corporate Government-related Non-related
Argentina 34 44 8 36
Armenia 2 1 0 1
Azerbaijan 4 2 2 0
Bahrain 8 5 3 2
Belarus 3 1 0 1
Brazil 15 191 35 156
Chile 7 107 25 82
China 4 862 335 527
Colombia 13 41 10 31
Congo (Democratic Republic) 1 1 0 1
Costa Rica 29 2 1 1
Croatia 3 2 2 0
Dominican Republic 14 5 1 4
Ecuador 9 2 2 0
Georgia 1 4 2 2

To be continued




Ghana 8 6 0 6
Guatemala 5 9 0 9
Honduras 3 1 0 1
Hungary 5 3 1 2
Indonesia 26 81 24 57
Jamaica 8 5 0 5
Jordan 10 1 0 1
Kazakhstan 2 24 13 11
Kuwait 2 10 3 7
Lebanon 23 1 0 1
Mexico 18 210 88 122
Mongolia 4 1 1 0
Morocco 2 4 3 1
Nigeria 8 15 0 15
Oman 8 10 5 5
Panama 18 14 4 10
Paraguay 6 3 0 3
Peru 5 59 1 58
Philippines 16 22 0 22
Poland 6 2 0 2
Qatar 10 28 18 10
Russian Federation 10 119 36 83
Saudi Arabia 9 11 8 3
South Africa 12 38 6 32
Sri Lanka 13 4 3 1
Trinidad and Tobago 3 5 5 0
Turkey 21 63 11 52
UKkraine 9 15 4 11
Uruguay 10 2 0 2
Vietnam 1 1 1 0
Zambia 3 8 0 8
Total 431 2045 1384 661

This table shows the list of countries that our sample include and the number of bonds in each
country. Countries that are in bold fonts are those with MSCI stock-market data available to us.
We show the number of sovereign bonds and the number of corporate bonds (and which of the
latter are government-related corporate bonds and non-government-related corporate bonds,
respectively).



A3. Phillips—Perron unit-root tests for individual bonds
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This figure shows the p-values of the Phillips—Perron unit-root test for each individual bond in
our sample, where each dot represents a bond, and the number of lags is 4 (weeks). The red lines
represent 0.05 and 0.1, below which the null hypothesis of unit roots is rejected. The test results

show that a majority of bonds contain unit roots. This conclusion is robust to the number of lags
being 3 or 5 instead and irrespective of whether or not a trend term is included.



A4. Robustness of including more control variables

Dependent var:

Corporate bond yields (D) 2) 3)
monthly dummies excess bond premium portfolio investment (net) / GDP

Sovereign bond yields 0.906*** 0.798*** 0.861%***

(0.05306) (0.0369) (0.0373)
Observations 177,890 177,890 176,757
Number of corporate bonds 1,787 1,787 1,773
R-squared (mean-group) 0.97 0.930 0.929

4) (%) (6)
portfolio investment (assets) / GDP portfolio investment (liabilities) / GDP Moody's U.S. Aaa yields

Sovereign bond yields 0.872%** 0.858*** 0.855%**

(0.0376) (0.0379) (0.0387)
Observations 176,433 176,757 177,890
Number of corporate bonds 1,769 1,773 1,787
R-squared (mean-group) 0.930 0.929 0.929

(7 () ©)
Moody's U.S. Baa yields oil price growth all variables (2)-(8)

Sovereign bond yields 0.736%** 0.832%** 0.949%**

(0.0394) (0.0364) (0.152)
Observations 177,890 177,890 176,433
Number of corporate bonds 1,787 1,787 1,769
R-squared (mean-group) 0.931 0.926 0.941

This table shows estimation results of including additional control variables (suggested by the title of each column) based on the model in Table
3, column (3). See section 4.2, footnote 29 for details. Excess bond premium is from Gilchrist and Zakrajsek (2012). Portfolio investment flows are
obtained from IMF internal databases. Moody’s U.S. Aaa and Baa index yields are from FRED. Oil price growth is calculated as the weekly growth
rate of oil price index, which is the average of three spot prices—Dated Brent, West Texas Intermediate, and the Dubai Fateh—obtained from IMF
internal databases. Standard errors are in parentheses, and *** p<0.01, ** p<0.05, * p<0.1.



AS. Robustness of credit spreads

0 @)
Corp. yields  Corp. spreads
Sovereign yields 0.824***
(0.0356)
0.831%**
Sovereign spreads (0.156)
Average ratings 0.0243 -0.00451
(0.0303) (0.0321)
Maturity 0.197*** 0.326%**
(0.0441) (0.0792)
Bid-ask yield spread -0.456 0.0935
(1.553) (0.950)
Country stock returns 8.40e-05 -0.00152%*
(0.000451)  (0.000608)
Country stock volatilities 0.00312* 0.00627*
(0.00182) (0.00330)
Real effective exchange rate growth ~ 0.0112%** 0.00638*
(0.00231) (0.00369)
Nominal USD exchange rate growth 0.00518 -0.00414
(0.00424) (0.00614)
S&P500 stock returns 0.000461 -0.000833
(0.000722) (0.000790)
S&P500 stock volatilities 0.00260 0.00680%**
(0.00188) (0.00238)
US 10-year Treasury yields -0.0144 -0.123%%*
(0.0367) (0.0198)
Bond fixed effects Y Y
Distributed lags Y Y
Cross-sectional means Y Y
Observations 177,890 147,729
Number of corporate bonds 1,787 1,744
R-squared (mean-group) 0.926 0.937

This table compares the estimation results of bond yields, i.e., our baseline estimates, to those of bond
credit spreads. See discussions in section 4.2. The credit spreads are Z spreads, and the data are from [HS
Markit (for corporate bonds) and Bloomberg (for sovereign bonds), where the benchmark securities are
selected by the corresponding data provider. Standard errors are in parentheses, and *** p<0.01, ** p<(.05,
* p<0.1
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