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Abstract

We document key facts about the inflation risk exposure of corporate bond returns
within standard portfolio frameworks over the period 2004-2022. First, while in-
flation betas of standard bond excess returns (relative to T-bills) are, on average,
negative, inflation betas of credit excess returns—measured relative to duration-
matched Treasurys—are positive across nearly all bonds. Second, the cross-sectional
variation in the inflation beta of corporate bond returns is primarily driven by that
of credit excess returns, with higher-default-risk bonds exhibiting more pronounced
positive inflation betas. Third, inflation beta affects future bond returns positively
in the cross-section, and this effect is driven entirely by credit excess returns. Fi-

nally, firms with higher bond inflation betas also have higher stock inflation betas.
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1 Introduction

The surge in inflation since 2021 has renewed interest in the impact of inflation risk on the
prices of various securities, particularly bonds denominated in nominal terms; see Cieslak and
Pflueger (2023) for a recent survey. In the literature on inflation risk and nominal bonds, most
studies focus on (plausibly) default-free Treasury bonds.! Motivated by the observed nega-
tive relationship between inflation and corporate default in the data, important studies such
as Kang and Pflueger (2015) and Bhamra, Dorion, Jeanneret, and Weber (2022) have examined
the effect of inflation risk on corporate bond yield spreads using frameworks built on the struc-
tural model of Merton (1974). Surprisingly, little research has examined the effect of inflation
risk on corporate bond returns using standard portfolio frameworks.

Examining inflation risk and corporate bond returns within standard portfolio frameworks
is essential for understanding the systematic inflation risk exposures of different corporate bonds.
Specifically, are corporate bonds systematically exposed to inflation shocks, and if so, is the ex-
posure positive or negative? Is there significant variation in inflation exposure across different
bonds, and what are the economic drivers of this variation? Finally, do corporate bond investors
demand a risk premium for bearing systematic inflation risk?” Answering these fundamental
questions will also inform portfolio management in practice—particularly in addressing grow-

ing concerns about inflation risk.? In this paper, we document, to the best of our knowledge, the

1This extensive literature includes Ang and Piazzesi (2003), Ang, Bekaert, and Wei (2008), Christensen, Lopez,
and Rudebusch (2010), Haubrich, Pennacchi, and Ritchken (2012), D’Amico, Kim, and Wei (2018), Ajello, Benzoni,
and Chyruk (2019), Breach, D’Amico, and Orphanides (2020), and Pflueger (2025), among many others.

2Because returns of corporate bonds are related to their yield spreads, one could infer some information about
their inflation exposures from the impact of inflation on yield spreads. However, such indirect inferences are
severely limited compared to directly analyzing the systematic inflation exposures of corporate bond returns
within portfolio frameworks. For example, a corporate bond’s return depends on both its yield spread change
and duration, so simply assessing inflation risk exposure using yield spread change can result in misleading con-
clusions. Moreover, as Asvanunt and Richardson (2017) state, “in a world of time varying expected returns, there
can be significant differences” between corporate bond returns and yield spread changes. Therefore, findings on
the effect of inflation risk on yield spreads may differ markedly from those on returns. For further discussion on
the differences between corporate bond returns and yield spreads, see Huang and Shi (2021).

3For example, see the analysis by Morgan Stanley Investment Management (https://www.morganstanley.com/
im/publication/insights/articles/article_managinginflationrisk.pdf). Moreover, the iShares Inflation Hedged
Corporate Bond ETF (LQDI US) has recently attracted considerable attention (https://markets.ft.com/data/etfs/t
earsheet/summary?s=LQDI:BTQ:USD).


https://www.morganstanley.com/im/publication/insights/articles/article_managinginflationrisk.pdf
https://www.morganstanley.com/im/publication/insights/articles/article_managinginflationrisk.pdf
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first set of key facts about the systematic inflation risk exposures across the entire cross section
of corporate bonds.

Our sample of bond returns is constructed using the Enhanced Trade Reporting and Com-
pliance Engine (TRACE) data of corporate bond transactions. We follow standard procedures
in the literature to clean the data and compute monthly bond returns. Furthermore, to conduct
a comprehensive analysis, we use both a measure of realized inflation and a forward-looking
measure of inflation that is closely related to inflation expectations. The former is the monthly
growth rate of the headline consumer price index (CPI), while the latter is the long-term (specif-
ically, 10-year) inflation swap rate whose payment is based on headline CPI.* Though mechan-
ically different, realized inflation and inflation expectations are economically intertwined.® In
particular, we find that (in Section 2) both measures are significantly and negatively associated
with corporate default in our sample—spanning July 2004 to March 2022 based on the avail-
ability of the TRACE data and inflation measures—consistent with existing studies. Guided by
this negative inflation—default relationship, we conduct three main sets of analyses.

In the first set of our main analyses (in Section 3), we examine the inflation exposures of
corporate bond returns. Based on the aforementioned significant negative inflation—default
relationship, consistent with a procyclical and “good” inflation regime of our sample period
(Campbell, Pflueger, and Viceira, 2020; Cieslak and Pflueger, 2023), one would expect a posi-
tive inflation exposure of corporate bond returns. Surprisingly, however, existing studies find
that corporate bond returns are negatively exposed to inflation (e.g., Fang, Liu, and Roussanov,
2024). We follow the literature to estimate the inflation beta of the standard excess return used
in existing studies—defined as the total return minus one-month T-bill rate—for each bond in

each month using standard rolling-window regressions (Fama and French, 1993). Indeed, in

4 Section 2.2 provides details of these two main inflation measures and several additional measures, while Sec-
tion 6.2 provides results using the additional measures. We give brief discussions later in the Introduction.

5As discussed in detail by Binder and Kamdar (2022), “a variety of mechanisms imply that inflation and inflation
expectations are interconnected. For example, past inflation may shape current inflation expectations, but current
inflation expectations may also shape current and future inflation.” By using both realized and forward-looking
inflation measures, our analysis not only accommodates their interconnected nature and ensures the robustness
of the findings but also helps understand their potential distinctions.



our sample, the inflation beta of corporate bond excess return is negative on average.

Importantly, we delve into the components of corporate bond excess returns to further un-
derstand their inflation exposures. In particular, the default-free benchmark of a corporate
bond should be a long-term coupon bond rather than a short-term zero-coupon bond like T-
bill (Merton, 1974). Hence, variations in standard excess return can arise from variations in
both the return associated with interest rate risk and the return associated with risks specific
to corporate bonds (e.g., default risk and liquidity risk). Following Houweling and van Zun-
dert (2017), Israel, Palhares, and Richardson (2018), and particularly Binsbergen, Nozawa, and
Schwert (2024), we decompose a corporate bond return into the (synthetic) duration-matched
Treasury return and the excess return over and above this duration-matched benchmark. The
former captures the compensation for the same duration risk as that of Treasury bonds, which
we denote as the duration component, while the latter captures the compensation for the risks
specific to corporate bonds, which we denote as the credit component.

Using this decomposition, we document a remarkable finding—the inflation exposure of
the credit component of corporate bond return is positive across the board. Specifically, we es-
timate the inflation beta of the credit and duration components of the corporate bond excess
return, respectively, following the same procedure of estimating the inflation beta of the excess
return. We find that the average credit-component-inflation-beta across all individual bonds is
1.095 using CPI growth and 5.134 using inflation swap rate, both highly significant statistically.
Further looking into the distributions of inflation beta, we find that the average inflation beta
of the credit component is positive in 91.4% and 93.0% of the months using CPI growth and
inflation swap rate, respectively. At the individual bond-month level, 69.6% and 88.3% of infla-
tion betas of the credit component are positive using CPI growth and inflation swap rate, re-
spectively. In contrast, the inflation beta of the duration component is strongly negative across
all bonds. Hence, the negative inflation exposure of corporate bond excess return that is in-
consistent with the negative inflation—default relationship arises from confounding inflation

exposure of the duration component.



Furthermore, we examine the cross-sectional variation of inflation beta across individual
corporate bonds, also breaking it up into those associated with the credit and duration com-
ponents separately. We find that the inflation beta of standard excess return exhibits a large
and significant cross-sectional variation, and importantly, the majority of this cross-sectional
variation is due to the credit component. For example, over 80% of the spread in excess return
inflation beta between the quintile portfolios with the highest and lowest excess return infla-
tion beta is accounted for by the spread in credit component inflation beta. Moreover, credit
rating has significant and large explanatory power for inflation beta in regressions controlling
for standard bond characteristics like maturity, coupon rate, seasoning, illiquidity, and so on.
Overall, these findings imply that the negative inflation—default relationship is a quantitatively
important driver of the cross-sectional variation of corporate bond inflation exposure.

Prompted by the significant positive inflation exposure of corporate bond returns and its
substantial cross-sectional variation, we next examine whether inflation exposure has signifi-
cant explanatory power for corporate bond returns in the cross section, in the second set of our
main analyses (in Section 4). We note that our goal is not to propose a new cross-sectional pric-
ing factor for corporate bond returns. Nor are we seeking to construct corporate bond invest-
ment portfolios. Rather, our goal is to conduct simple and exploratory analyses to understand
whether the exposure to inflation—a key macroeconomic fundamental factor—is systemati-
cally priced in corporate bonds through its negative relationship with corporate default.®

We first sort bonds in each month into quintile portfolios by their inflation betas of stan-
dard excess returns. We find that higher-inflation-beta quintile portfolios deliver higher aver-
age excess returns in the next month than lower-inflation-beta ones. In particular, the average
return spread between the highest and lowest inflation-beta quintile portfolios is around 0.7%
per month and statistically significant, using both CPI growth and inflation swap rate. Impor-

tantly, the duration component exhibits little variation across different quintile portfolios, so

6Qur analyses hence add to the several studies that focus on the pricing of macroeconomic factors in the cross
section of corporate bonds, including Bali, Subrahmanyam, and Wen (2023) on macroeconomic uncertainty, Elka-
mbhi, Jo, and Nozawa (2024) on consumption growth, and Ceballos (2022) on inflation volatility, among others.



the cross-sectional variation in excess return arises totally from the cross-sectional variation
in the credit component (the average credit component of the high-minus-low-inflation-beta
portfolio averages 0.79% per month).

Taking one step further, we sort bonds into quintile portfolios by their credit-component-
inflation-betas directly. We find that these quintile portfolios feature a positive effect of inflation
beta as well. In fact, the next-month excess return of the high-minus-low credit-component-
inflation-beta portfolio averages 0.676% per month, closely matching that of the high-minus-
low excess-return-inflation-beta portfolio (again, 0.630% per month) using inflation swap rate.
Even more, the cross-sectional variation in excess return of these credit-component-inflation-
beta portfolios also arises totally from the cross-sectional variation in credit component, just
like the excess-return-inflation-beta portfolios.

So far, we have focused exclusively on the inflation exposure of corporate bonds. In the third
set of main analyses (in Section 5), we examine the relationship between a firm’s bond infla-
tion exposure and its stock inflation exposure, given that both stocks and bonds are contingent
claims on the firm’s underlying asset value (Merton, 1974). For instance, the negative inflation—
default relationship implies not only a positive bond inflation exposure but also a positive stock
inflation exposure. However, early studies found a significantly negative stock inflation beta,
contradicting this implication (e.g., Lintner, 1975; Fama and Schwert, 1977; Bekaert and Wang,
2010). Nonetheless, recent studies found that inflation exposures of stock returns post 2000
tend to be positive, particularly with respect to headline inflation (Boons, Duarte, De Roon, and
Szymanowska, 2020; Fang et al., 2024). It thus remains unclear whether a contradiction still
exists regarding the effect of inflation on stock and bond.

We match our bond return sample with the CRSP stock return sample by the issuing firm
and estimate the inflation betas of monthly stock excess returns. We find that the inflation beta
of corporate bond return—the credit component in this set of analyses, unless noted otherwise—
remains significantly positive in this matched sample. Furthermore, the inflation beta of stock

return is also significantly positive, consistent with the findings of Boons et al. (2020) and Fang



et al. (2024). Hence, in our sample period, average stock inflation exposure does not contradict
average bond inflation exposure.

More importantly, we utilize our granular firm-level data to examine the relationship be-
tween stock and bond inflation exposures in the cross-section. Specifically, although bond and
stock inflation exposures are both positive, a firm with high bond inflation exposure may have
either high or low stock inflation exposure, compared to another firm. Based on both portfolio-
sorting analyses and Fama and MacBeth (1973) regressions, we find a strong positive associa-
tion between stock and bond inflation exposures across firms—firms with higher bond inflation
betas also tend to have higher stock inflation betas. In terms of magnitude, a one standard de-
viation increase in the bond inflation beta corresponds to a 0.316 and 0.364 standard deviation
increase in the stock inflation beta, using the inflation swap rate and CPI growth, respectively.
This novel positive cross-sectional association that we uncover presents new empirical insights
to guide further developments in the theory of inflation and credit risk.”

In sum, our main findings—including the significant positive inflation exposure of the credit
component of corporate bond returns, the variation in inflation beta across bonds, the effect of
inflation beta on future bond returns in the cross-section, and the relationship between bond
and stock inflation exposures—not only document the essential role of the negative relation-
ship between inflation and default in driving corporate bond returns within standard portfolio
frameworks, but also offer guidance for future theoretical developments.

In addition to the main analyses, we conduct additional analyses to further understand the
effect of inflation risk on corporate bond returns.® First, we examine the sample period from
January 1986 to June 2004 (Section 6.1), during which inflation is mostly countercyclical and

“bad”—inflation news is negatively correlated with real economic growth (Cieslak and Pflueger,

"For example, although standard structural frameworks that typically consider one firm can rationalize the fact
that bond and stock inflation exposures of a firm are both positive, extensions are needed to rationalize the across-
firm positive relationship we uncover.

8We also conduct a number of robustness analyses—using the the Bank of America Merill Lynch (BAML) data of
corporate bond price quotes (Appendix A.4), examining corporate bond returns implied from credit default swaps
(Appendix A.5), computing duration-matched returns using interest rate swaps (Appendix A.6), excluding bonds
with call options (Appendix A.7), analyzing the relationship between inflation beta and credit risk characteristics
in explaining future returns (Appendix A.8), and evaluating firm-level inflation betas (Appendix A.9).



2023)—in contrast to our main sample period with procyclical and “good” inflation. While the
debt deflation channel always induces a negative inflation-default relationship (Fisher, 1933;
Kang and Pflueger, 2015), countercyclical inflation implies a positive relationship in the pre-
2004 period. Hence, the inflation exposure of credit excess returns should be less positive, and
may even be negative if the effects of countercyclical inflation dominate those of debt defla-
tion. Indeed, we find that the effect of inflation on bond default is not significantly positive and
the inflation exposure of credit excess return is less positive pre-2004. Yet, it does not become
predominantly negative, suggesting that the effects of debt deflation remain significant.
Second, we conduct analyses using two additional forward-looking measures of inflation
(Section 6.2.1), including the breakeven inflation rate implied by Treasury Inflation-Protected
Securities (TIPS) and the inflation forecast from the Blue Chip Financial Forecasts (BCFF), and
two additional measures of realized inflation (Section 6.2.2), including the producer price index
(PPI) and core CPI. For our main analyses, we choose the inflation swap rate over the TIPS
breakeven inflation rate because inflation swaps are less susceptible to liquidity and mispricing
issues than TIPS (Haubrich et al., 2012; Campbell, Shiller, and Viceira, 2009). We also prefer
inflation swaps over surveys because they cover long future horizons at a higher frequency than
surveys. Further, payments for inflation swaps are based on headline CPI instead of core CPI,
so we choose headline CPI for consistency. That said, analyses using the additional inflation
measures yield further insights into the effects of inflation risk on corporate bond returns.
Specifically, we find that all of our main findings remain valid and robust using the TIPS
breakeven inflation rate, while inflation betas using the BCFF forecast are neither predom-
inantly positive nor significantly related to credit rating in the cross section. This latter re-
sult echoes findings in the literature that survey-based inflation forecasts often exhibit distinct
characteristics (Coibion and Gorodnichenko, 2015; Bordalo, Gennaioli, Ma, and Shleifer, 2020).
Moreover, inflation betas using core CPI tend to be negative and do not exhibit a significant
relationship with credit rating, consistent with findings in the literature on the distinct charac-

teristics of core inflation relative to headline inflation (Ajello et al., 2019; Fang et al., 2024). In



contrast, the results using PPI are similar to and reinforce our main findings based on headline
CPI. Put together, these results suggest that the effects of inflation risk on corporate bond re-
turns likely operate through channels related to firm production, which represents a promising
direction for future research.’

Our paper contributes to both the literature on inflation risk and nominal bond pricing—
particularly the small subset of studies on corporate bonds—and the literature on systematic
inflation risk exposures of assets within standard portfolio frameworks. The small subset of
studies on corporate bonds, including Kang and Pflueger (2015), Bhamra et al. (2022), Augustin,
Cong, Corhay, and Weber (2024), and Bonelli, Palazzo, and Yamarthy (2024), among others,
incorporate the negative inflation—-default relationship in theoretical modeling and focus on
yield spreads in empirical analyses.!° We complement these studies by distinctly investigating
the systematic inflation risk exposures of individual corporate bond refurns within standard
portfolio frameworks.!!

The literature on systematic inflation risk exposures of asset returns within portfolio frame-
works focuses mostly on stocks, including early studies starting from the mid-70s, such as Fama
and Schwert (1977), Chen, Roll, and Ross (1986), Boudoukh and Richardson (1993), and Ang,
Briere, and Signori (2012), among many others, as well as more recent studies like Boons et al.
(2020), Hong, Pan, Liu, and Tian (2025), and Chaudhary and Marrow (2024). Some studies, such
as Fama and Schwert (1977), Bekaert and Wang (2010), D’Amico and King (2023), and Fang et al.
(2024), also examine currencies, commodities, real estate, and nominal bonds. Among them,
only Fang et al. (2024) consider corporate bonds and estimate their average inflation exposures

using the standard excess return measure. We complement their study by examining inflation

9For all additional inflation measures, as well as for the pre-2004 sample, the main findings on the variation in

inflation beta across bonds and the relationship between bond and stock inflation exposures remain the same.

19Bhamra et al. (2022) and Bonelli et al. (2024) also include equity prices, in addition to corporate bond prices, in
their analyses. Moreover, several important studies, including Bhamra, Fisher, and Kuehn (2011), DeFiore, Teles,
and Tristani (2011), Gomes, Jermann, and Schmid (2016), Corhay and Tong (2025), and others, explore the impli-
cations of nominal corporate debt for the macroeconomy and monetary policy.

HNumerous studies in the literature focus on yield spreads and their changes, such as Collin-Dufresne, Gold-
stein, and Martin (2001), Elton, Gruber, Agrawal, and Mann (2001), Longstaff, Mithal, and Neis (2005), Huang and
Huang (2012), Bao, Pan, and Wang (2011), and He, Khorrami, and Song (2022), among others.



betas of the credit and duration components of bond returns separately and analyzing the full
cross-section of individual bonds. Furthermore, our analysis of bond and stock inflation expo-
sures at the individual firm level enhances the understanding of the impact of inflation risk on
corporate defaults.

Additionally, the significant effect of inflation beta on future bond returns, which we doc-
ument as part of the second set of main analyses, relates to the literature on cross-sectional
corporate bond returns. However, our study differs from this literature in important ways.
Specifically, the primary goal of this literature is to identify benchmark factors with strong cross-
sectional pricing power, which can then be used to evaluate bond investment strategies.'? In-
stead, our primary goal is to examine inflation risk exposures of corporate bonds. Even regard-
ing the effect of inflation beta on cross-sectional bond returns, our key message is not its strong
performance, but rather that it works entirely through the credit components, confirming that

inflation affects corporate debt predominantly through its impact on default risk.

2 Data and Measures

In this section, we first introduce our sample of corporate bonds and calculation of bond re-
turns. We then discuss the inflation measures used in our analyses. We finally present some
simple evidence on the negative inflation—default relationship that has been documented in

the literature and we shall use as the overarching principle to organize our analyses.

2.1 Corporate Bonds

Sample of corporate bond transactions. Following the literature, we use data of corporate

bond transactions from the enhanced Trade Reporting and Compliance Engine (TRACE) main-

12This extensive literature includes Fama and French (1993), Gebhardt, Hvidkjaer, and Swaminathan (2005), Lin,
Wang, and Wu (2011), Bai, Bali, and Wen (2019), Kelly, Palhares, and Pruitt (2023), and Chung, Wang, and Wu (2019),
among many others. More recently, the literature has evolved to address concerns regarding the effectiveness
of proposed factors and their associated bond investment strategies, particularly after Dickerson, Mueller, and
Robotti (2023) documented serious errors in Bai et al. (2019); see Dick-Nielsen, Feldhiitter, Pedersen, and Stolborg
(2023), Dickerson, Robotti, and Rossetti (2024), and Jostova, Nikolova, and Philipov (2024), among others.



tained by the Financial Industry Regulatory Authority (FINRA).!3 Each transaction record in the
data set contains the bond CUSIP, trade date, settlement date, (clean) trade price, untruncated
principal amount, an indicator of whether the transaction is either between a customer and a
dealer or between two dealers, and the trading direction (buy or sell) of dealers. The sample we
obtain is from July 1, 2002 to March 31, 2022.

We first apply a number of filters to account for trade cancellation, correction, reversion,
duplication, and so on (Dick-Nielsen, 2014; Bao and Hou, 2017). We also remove transactions
with principal trading amount less than $10,000, transaction with trade price less than $5 or
greater than $1,000, transactions that are labeled as when-issued, locked-in, or have special
sales conditions, transactions that have more than a two-day settlement.

We then merge the resulting sample of corporate bond transactions with the Mergent Fixed
Income Securities Database (FISD) that provides bond characteristics. We exclude bonds that
are not publicly traded in the U.S. market or are denominated in foreign currencies. We also
remove bonds classified as structured notes, mortgage-backed securities, asset-backed secu-
rities, agency-backed securities, equity-linked or convertible bonds. Additionally, we remove
privately placed bonds under Rule 144A, bonds with floating coupon rates, bi-monthly or un-
classified coupons, and bonds with missing values for key variables that are used to compute
accrued interest (coupon type, coupon rate, dated date, and day count basis). We further ex-
clude transactions for which the trading date is on or before the bond offering date, the rating
is missing, the time-to-maturity is less than one year, or the amount outstanding is zero.

In Table A.1 of the Appendix, we present the detailed step-by-step procedure of the data
cleaning above, along with the associated change in sample coverage. The resulting sample

contains 49,922 unique bonds and 18,323,055 transactions in total.

13The TRACE data set contains all U.S. corporate bond transactions executed by broker-dealers registered with
the FINRA. The transactions executed on all-to-all trading platforms or exchanges, such as the New York Stock
Exchange’s Automated Bond System, are not covered by the TRACE. However, these transactions account for a very
small portion of total corporate bond trading volume, less than 1% in 1990 and 5% in 2014 according to reports of
U.S. SEC (1992) and Bank for International Settlements (2016).
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Corporate bond returns. Using the above cleaned sample of corporate bond transactions, we
follow the standard approach in the literature to compute monthly bond returns. In particular,
we first calculate the price of each corporate bond on each day as the volume-weighted average
of the intraday bond trade prices. Then, we calculate the month- ¢ return using the price of the
last trade day in month ¢, which we denote by P; ;, and the price of the last trade day in month

t—1, which we denote by P; ;_;. Finally, the month-¢ gross return for bond i is calculated as

Pi,t+AIi,t+Ci,t
Fijt = -

, 1, (1)
Pit 1+ Al

where AI; ; and C; ; are the accrued interest and coupon payment for bond i in month .

As many corporate bonds do not trade every day, P; ; and P; ;-1 may not be the end-of-the-
month prices; in this case, we still keep the calculated return as long as P; ; and P; ;_; are both
within the last five business days of (respective) month end. Moreover, when P; ;_; is not within
the last five business days of month end but P; ; is, we replace P; ;_; using the price of the first
trade day in month ¢ (if this price is within the first five business days of the beginning of month
t) and keep the return calculated using this price and P; ;.!*

With the gross return r; ;, we then compute the corporate bond excess return

rxic=ri—rl. @)

where rtf is the one-month U.S. T-Bill rate. This standard excess return is used by most studies

in the literature of corporate bond returns (Fama and French, 1993; Huang and Shi, 2021).
Nevertheless, to investigate the economic channels of the effects of inflation risk on cor-
porate bond returns, we decompose the excess return rx; ; using a duration-matched return.

Specifically, following Binsbergen et al. (2024), we compute a duration-matched Treasury return

4In the month a bond defaults, its trading price may be unavailable, in which case the default-month return is
treated as missing. As a robustness check, we follow the literature and use the WRDS method to impute default-
month returns, assuming a bond price of $40 at default. Our main findings remain unchanged. In fact, our main
sample contains a negligible number of bond-default-month observations.
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rl.Tiy for bond i in month ¢ using the weighting of cash flows in the calculation of the corporate
bond’s Macaulay duration and the Treasury yield curve of Giirkaynak, Sack, and Wright (2007);

see Appendix A.2 for details. We then make the following decomposition

Tsy Tsy f
FXip =Tip—T; 7+ 7 =T, (3)
r x(;:edit r x?;;ation

it

where rx?;“ation is the excess return of the synthetic Treasury security, which captures the du-

Credit
it

ration component of the corporate bond return, while rx is the return difference between
the corporate bond and the synthetic Treasury security with the same duration, which captures
the return specific to corporate bonds (compensation for their default and liquidity risk).

We construct a bond return sample at the bondxmonth level spanning from July 2004 to
March 2022. Table 1 presents summary statistics for our sample of corporate bond returns. The
sample includes 33,209 bonds issued by 3,648 firms, yielding a total of 1,123,777 bond xmonth
observations.!®

The first six columns of Table 1 report time-series averages of cross-sectional bond char-
acteristics. On average, bonds in our sample have a time-to-maturity of 9.5 years, an age of
4.7 years, a coupon rate of 5.36%, an outstanding amount of $588.41 million, and a rating of
9.09—corresponding to a BBB rating.!® We also compute a bond’s seasoning—defined as the
ratio of its age to original maturity—which serves as a proxy for bond illiquidity, as newer issues
tend to be more liquid (Israel et al., 2018). The average bond in our sample has a seasoning of
0.36, indicating it is slightly less than halfway through its original maturity.

The last three columns of Table 1 present the time-series average of the cross-sectional bond

distributions of the bond excess return, along with its duration and credit components. We ob-

15We further match with the inflation measures to estimate beta. We present summary statistics for the sample
with valid inflation beta estimates in Panel A of Table A.2.

16We convert ratings into numerical scores, where 1 refers to an AAA rating and 21 refers to a C rating; hence, a
higher numerical score implies lower credit rating. Bonds with numerical ratings of 10 or below (BBB- or better)
are classified as investment-grade bonds, and bonds with ratings of 11 or higher (BB+ or worse) are classified as
high-yield bonds.
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serve that the bond excess return averages 0.52% per month, with the duration component
around 0.18% and credit component around 0.35%. Hence, the duration component accounts
for a sizable fraction of the corporate bond excess return.!” However, the cross-sectional vari-
ation of the duration component is substantially lower than that of the excess return; the for-
mer has an average standard derivation of 1.53% and an average P10-to-P90 range of -1.38% to
1.81%, while the latter has an average standard derivation of 5.08% and an average P10-to-P90
range of -1.86% to 3.07%. Hence, the major portion of the cross-sectional variation of corporate
bond excess return is associated with its credit component.

In addition, in the last four rows of Table 1, we provide summaries of the investment-grade
(IG) and high-yield (HY) corporate bonds separately. On average, IG bonds have a longer time
to maturity, are younger, have lower coupon rates, and have larger outstanding amounts com-
pared to HY bonds, although their seasoning is similar. Moreover, the excess returns of HY
bonds exhibit both a higher mean and a higher within-group cross-sectional standard devia-
tion than those of IG bonds. In contrast, the duration components of HY bond returns have a
slightly lower mean and lower within-group cross-sectional standard deviation than those of IG
bonds. This further confirms that their cross-sectional variation in excess returns is primarily

driven by the credit component.

2.2 Inflation Measures

In this section, we introduce the two inflation measures used in our main analyses, and also

briefly discuss several additional inflation measures used in further analyses.

Main inflation measures. The first main measure is the long-term (specifically, 10-year) in-
flation swap rate. Inflation swaps are a liquid and actively traded instrument that investors use

to hedge inflation risk (Haubrich et al., 2012; Fleckenstein, Longstaff, and Lustig, 2014; Camp-

"Note that the fraction of the excess return that is accounted for by the duration component is lower in our
sample (0.18/0.52 = 33%) than in the sample used by Binsbergen et al. (2024) (more than 60%). One likely reason
is that their sample period is from January 1986 to December 2020 during which the long-term Treasury excess
return is higher than that in our sample period from July 2004 to March 2022. The higher Treasury return in earlier
periods arises from the well-known secular decline in interest rates over past several decades.
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bell et al., 2009).18 Payments of inflation swaps are based on the future realized CPI inflation
rates over the swap tenor, so inflation swap rate is a forward-looking measure of inflation that
is closely related to inflation expectation. Inflation swaps are quoted and traded for a set of
fixed maturities, ranging from 6 months to 30 years, at daily frequency. Hence, they provide
high-frequency assessments of future long-term inflation.

We use zero-coupon inflation swaps that are the most basic and actively-traded type of in-
flation swaps. A zero-coupon inflation swap is a forward contract, whereby a fixed nominal
swap rate is determined at time 0 and only one cash flow exchange (based on the swap rate and
realized inflation rate) occurs at the maturity date.!® We obtain from Bloomberg the monthly
zero-coupon inflation swap rates of 10-year maturity, which is the usual horizon for gauging
long-term inflation expectation.?® The series are available starting from July 2004.

The second one is the monthly CPI growth rate as in Boons et al. (2020), calculated as the
percentage change in the seasonally adjusted Consumer Price Index for All Urban Consumers
(also known as headline CPI). We obtain this series from the U.S. Bureau of Labor Statistics (the
code is CUSR0000SAO0). Note that we use headline CPI in our main analyses for consistency
because payoffs of inflation swaps are based on it.

In Table 2, we present summary statistics of these two inflation measures, both in annual-
ized terms, for our sample period from July 2004 to December 2022. We observe that their mean
values are similar, around 2.4 — 2.6 percent. Moreover, the monthly CPI growth that captures
inflation rate over a one-month horizon is much more volatile than the inflation swap rate that

captures average inflation rate over a 10-year horizon: the standard derivation is 4.02 percent

18The inflation swap market has been growing rapidly. For example, according to a survey by the International
Swaps and Derivatives Association, the notional outstanding amount of inflation swaps increased by 24% in 2019,
reaching $2.4 trillion. Trading of inflation swaps usually incurs a bid-ask spread on the order of six to ten basis
points. Moreover, as shown by Haubrich et al. (2012), the bid-ask spread of inflation swaps stayed flat mostly during
the global financial crisis, only increasing above 10 bps for very brief periods. In contrast, the TIPS experienced
fairly large, sustained deterioration in liquidity.

9For example, consider a 10-year zero-coupon inflation swap with the swap rate equal to 300 basis points. At
the maturity in 10 years, it will have a cash flow exchange of (1 + 0.05) 10 _ (1 +0.03)!0 if the realized inflation rate is
5% per year over the 10-year horizon of the swap.

20For example, the Federal Reserve focuses on the inflation expectation over the next 10 years in its “Report to
the FOMC on Economic Conditions and Monetary Policy” (known as the Tealbook); see https://www.federalreser
ve.gov/monetarypolicy/files/ FOMC20180321tealbooka20180309.pdf.
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Table 2. Summary of Inflation Measures

This table presents summary statistics for the monthly series of the two inflation measures—the 10-year
inflation swap rate and the monthly headline CPI growth rate, both expressed in annualized terms. The
sample period extends from July 2004 through December 2022.

Mean Median Std P10 P25 P75 P90
Headline CPI Growth 2.58 2.57 4.02 -099 0.60 4.45 6.72
10-year Inflation Swap Rate =~ 2.41 2.50 039 1.88 214 272 2.83

for the former but only 0.39 percent for the latter. We then plot the monthly series of the two
measures in Fig. 1. We observe that although the two measures have different levels because of
the difference in horizons, they share significant common variations over time. For example,
both dropped substantially in the 2008 and COVID-19 crises and increased greatly in the recent

inflationary episode. Indeed, their time series correlation is around 0.433.

Additional inflation measures. In addition to the aforementioned two main measures, we use
several additional inflation measures in further analyses (in Section 6.2). Specifically, we con-
sider two additional forward-looking measures of inflation, including the breakeven inflation
rate implied by Treasury Inflation-Protected Securities (TIPS) and the inflation forecast from
the Blue Chip Financial Forecasts (BCFF), and two additional measures of realized inflation,
including the producer price index (PPI) and core CPI.

Similar to the inflation swap rate, the TIPS-based breakeven inflation rate—the difference
between the yields of nominal Treasury securities and TIPS—is a market-based, forward-looking
measure of inflation. It is also available at a daily frequency and covers long future horizons.
However, TIPS trading is relatively illiquid and tends to experience substantial, sustained dete-
rioration in liquidity during periods of market stress (Haubrich et al., 2012). Indeed, Campbell
et al. (2009) document that liquidity issues during the 2008 financial crisis undermined the re-
liability of the TIPS breakeven rate as an indicator of future inflation.

The inflation forecasts in the Blue Chip Financial Forecasts (BCFF), available at a monthly

frequency, provide another forward-looking measure of inflation. These forecasts are produced
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Figure 1. Time Series of Inflation Measures
This figure plots the monthly series of the 10-year inflation swap rate and monthly headline CPI growth,
both in annualized terms. The sample period is from July 2004 to December 2022.
by a large number of professional economists from leading financial institutions, including
banks, broker-dealers, and consulting firms, and have been widely used in academic research.
However, BCFF forecasts cover relatively short future horizons—up to six quarters ahead—
which is typical for most monthly survey forecasts.?! Following the literature, we use the BCFF
consensus measure—defined as the cross-sectional mean of individual forecasts—of four-quarter-
ahead inflation forecasts.

Similar to headline CPI, we obtain monthly series of core CPI and PPI from the U.S. Bureau
of Labor Statistics and use their monthly growth rates as measures of realized inflation. These
two measures are closely related to headline CPI but capture somewhat different aspects of in-
flation. In particular, both headline and core CPI reflect inflation from the consumer’s perspec-
tive, tracking changes in the prices of goods and services purchased by households. Headline
CPI includes not only the core component but also food and energy components.?? Core infla-
tion typically exhibits lower volatility and higher persistence, while food and energy inflation is

more volatile and less persistent.

21The Survey of Professional Forecasters (SPF) provides inflation forecasts up to 10 years ahead but only at a
quarterly frequency. The Blue Chip Economic Indicators (BCEI) offers 5- to 10-year-ahead forecasts at a semi-
annual frequency.

22The core component includes expenditures on shelter, household furnishings and operations, apparel, trans-
portation, medical care, recreation, education and communication, alcoholic beverages, and other goods and ser-
vices (e.g., tobacco, personal care).
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Whereas both the headline and core CPI are primarily used to measure the cost of living and
adjust household incomes, the PPI is mainly used to measure real output growth by adjusting
revenue sources for inflation. It encompasses a broad range of goods and services from the
production chain, including raw materials, intermediary products, and retail sales. Hence, it
mainly measures inflation from the producer’s perspective.?3

For our main analyses, we choose the inflation swap rate over the TIPS breakeven inflation
rate because inflation swaps are less susceptible to liquidity and mispricing issues than TIPS.
We also prefer inflation swaps over survey forecasts because they cover long future horizons at
a higher frequency than survey forecasts. Further, because payments for inflation swaps are
based on headline CPI instead of core CPI and PPI, we choose headline CPI for consistency.
That said, given that these additional measures capture certain different aspects of inflation,

we conduct additional analyses using them to gain further insights into the effects of inflation

risk on corporate bond returns.

2.3 The Negative Inflation—Default Relationship

The literature documents a negative association between corporate default and inflation (Kang
and Pflueger, 2015; Bhamra et al., 2022). In this section, we present simple evidence of this
relationship using the two main inflation measures introduced earlier. While establishing this
negative inflation—default relationship is not our contribution, confirming it with our inflation
measures and sample period provides reassurance for its use in structuring our analyses and
interpreting our results.

Specifically, we construct the series of the number of bond defaults in each month from
July 2004 through December 2022 using the FISD and Moody’s Default and Recovery Database

(DRD). We then plot this monthly series together with our two inflation measures in the top

Z3For detailed comparisons between the CPI and PPI, see https://www.bls.gov/ppi/methodology-reports/com
paring-the-producer-price-index-for- personal-consumption-with-the-us-all-items- cpi-for-all-urban-consu
mers.htm. As a broad indicator of producer price trends, we use the Producer Price Index for All Commodities (BLS
series code: WPU00000000), which reflects price changes for a wide range of domestically produced and imported
goods sold to businesses.
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Figure 2. Monthly Series of Inflation and Bond Default Measures

This figure plots the monthly series of the inflation measures (the 10-year inflation swap rate in the left
panel and the monthly headline CPI growth in the right panel) alongside the number of bond defaults
per month. The sample period is from July 2004 to December 2022.

and bottom panels of Fig. 2, respectively. We observe that both inflation measures are nega-
tively related to bond defaults, and seem to be leading defaults by about several quarters. For
example, both inflation measures reached a trough around November 2008 and the number of
bond defaults peaked around August 2009. Moreover, inflation rates dropped significantly in
July - September 2015 and the number of bond defaults soared above 60 around July 2016.

To gauge the negative relation between inflation and default statistically, we regress the
number of defaults on the 12-month-lagged inflation swap rate and monthly CPI growth, as
reported in columns (1) and (2) of Table 3, respectively. We observe that the regression co-
efficients are indeed negative and statistically significant. In addition to the number of bond
defaults, we also calculate, in each month, the ratio of the amount outstanding of bonds that
default to the outstanding amount of all bonds. We then regress this amount ratio of bond de-
faults on the 12-month-lagged inflation measures. As reported in columns (3) and (4) of Table 3,
the regression coefficients are also negative and significant. Overall, these simple analyses cor-
roborate the negative inflation—default relationship documented in the literature using our
inflation measures and sample period.

What economic channels underlie the negative inflation—default relationship? Existing

studies have mainly explored two channels. First, Kang and Pflueger (2015) analyzed the “debt
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Table 3. Inflation and Corporate Bond Defaults

In columns (1) and (2), the number of bond defaults per month is regressed on the 12-month-lagged
inflation swap rate and the monthly headline CPI growth rate, respectively. In columns (3) and (4), the
amount ratio of bond defaults is regressed on the 12-month-lagged inflation swap rate and the monthly
headline CPI growth rate, respectively. Robust ¢-statistics based on Newey and West (1987) standard er-
rors with the rule-of-thumb bandwidth choice 0.75N'/3 are reported in parentheses. The sample period
is July 2004 to December 2022. Significance levels: *** for p <0.01 and ** for p < 0.05, and * for p < 0.1,
where p is the p-value.

Number of Bond Defaults Amount Ratio of Bond Defaults
e8] (2) 3) 4)

Inflation Swap Rate ~ -13.281*** -0.206**
(-2.650) (-2.534)
Monthly CPI Growth -0.676*** -0.012%*
(-2.695) (-2.436)
Intercept 41.561%** 11.272%** 0.655*** 0.189***
(3.124) (5.275) (3.029) (5.012)
N 222 222 222 222
R? 0.171 0.048 0.138 0.051

deflation” channel of Fisher (1933) whereby a surprise drop in inflation results in rises in real
liabilities and corporate default. Under this channel, inflation is negatively associated with de-
fault. Second, inflation has been positively related to real macroeconomic fundamentals such
as the real GDP growth since 2000 (Campbell et al., 2020; Song, 2017). Under this procyclical or
“good” inflation channel (Cieslak and Pflueger, 2023), inflation should also be negatively asso-
ciated with default.?*

We emphasize that differentiating the various channels of the negative inflation—default
relationship is beyond the scope of this paper. Rather, as mentioned above, we use this relation
in guiding and organizing our analyses of the inflation exposure of corporate bonds. In partic-
ular, the focus of our paper is to delve into the detailed components of corporate bond returns
and the cross sectional differences of individual bonds to understand their inflation exposure,

taking the negative inflation—default relationship as given.

24An indirect channel is that high inflation implies higher short-term rate (which is the drift term of the risk-
neutral process of the firm’s asset value), which in turn reduces default probability (Longstaff and Schwartz, 1995).
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3 Inflation Exposure of Corporate Bond Return

Based on the negative inflation—default relationship discussed above, one would expect a pos-
itive inflation exposure of corporate bond returns. Surprisingly, however, existing studies in the
literature find that corporate bond returns are negatively exposed to inflation. For example, in a
recent comprehensive study of the inflation exposure of various asset classes, Fang et al. (2024)
show that the inflation beta of corporate bond returns is significantly negative. In this section,
we delve into the inflation exposure of corporate bond excess return by decomposing it into
the duration and credit components. We show that (1) the inflation beta of the credit compo-
nent is remarkably positive and (2) the cross-sectional variation of the excess return’s inflation
beta is mostly due to the cross-sectional variation of the credit component’s inflation beta, both
consistent with the negative inflation—default relationship.

To estimate the inflation beta of corporate bond returns, we need to construct the innova-
tion series of our two inflation measures. For the monthly CPI growth rate, we construct the
innovation series using the ARMA(1,1) model, similar to Fama and Gibbons (1984), Boons et al.
(2020), and Hong et al. (2025). For the inflation swap rate, we construct the innovation series
using the first difference between two consecutive months, as is standard in the literature for
forward-looking market-price-based measures.?

We estimate the inflation beta of each bond in each month, following the standard proce-
dure in the literature. Specifically, the inflation betas of bond excess returns are estimated based
on the following regression:

Inflation, Lag

rXim=a;+ ﬁﬁnﬂaﬁon x Alnflation,, + B8, x Alnflation;,—1 + €; m, 4)

where rx; ,, is the excess return of bond i in month m and Alnflation,, is the innovation of the

inflation swap rate or monthly CPI growth in month m. Moreover, as discussed in Section 2.1,

25For example, the first difference of VIX is used as the innovation of market volatility (Ang, Hodrick, Xing, and
Zhang, 2006). More relatedly, the first difference of TIPS-based breakeven inflation is used as the innovation of
inflation expectation.
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corporate bonds are traded infrequently, so their returns may not be calculated using end-of-
the-month prices exactly and fail to match the change of inflation at the end of the month. To
address this illiquidity-induced asynchronous issue, we follow Hu, Pan, and Wang (2013) and
Chung et al. (2019) to include the lagged inflation innovation Alnflation,,_; in the regression
and use the sum of ﬁﬁnﬂaﬁon and ,Bi.nﬂaﬁon’ 148 a5 the inflation beta of bond excess return. We use

the same procedure to compute the inflation betas of the credit and duration components of

Credit
im

Duration
i,m

corporate bond return, replacing rx; ,, in Eq. (4) by rx and rx , respectively.
Moreover, we compute the inflation beta of each bond i in each month ¢ with the standard
rolling-window approach, using observations of the past 36 months (i.e., m € [t — 35, ¢]) and
requiring at least 24 months of return observations.?® Hence, for each bond i in each month
t, we have the inflation betas of the bond’s excess return, credit component return, and dura-
tion component return, which we denote by (rxi,,;, AInﬂationt), B ( r xgr[edit’ Alnflation t)’ and
B (rx?fraﬂon, AInﬂationt), respectively. Note that based on Egs. (3) and (4), we have
B(rx; ¢, Alnflation,) = ,B(rxgiedit, Alnflation;) + ﬁ(rx??raﬁon, Alnflation;). (5)
That is, the inflation beta of a bond’s excess return can be decomposed into two components:
the inflation beta of its credit component and the inflation beta of its duration component. Fur-

ther, two estimates are available—with respect to the monthly CPI growth and inflation swap

rate separately—for each of these three beta estimates.

3.1 Level of Inflation Beta

Inflation betas of bond excess returns. We first examine inflation betas of bond excess returns
as done in the literature. Specifically, in each month, we compute the value-weighted average

inflation beta of excess return across the bonds available in this month and use it as the mea-

26To mitigate the impact of outliers on the beta estimation, we winsorize corporate bond excess returns at the
upper and lower 0.5 percentiles each month in the beta estimation; however, we still use the original returns in
examining the performance of the inflation- 8 portfolios.
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Table 4. Level of Inflation Beta of Corporate Bond Returns

This table presents summaries of the inflation betas for the bond excess return (8(r x; ;, Alnflation,)),
for the credit component of the bond return (ﬁ(rxl.c,t’ edit AInflation,)), and for the duration component
of the bond return (,B(rx? t’”’” ion Alnflation,)). Panel A presents inflation beta estimates with respect to
the monthly headline CPI growth rate and Panel B presents those with respect to the 10-year inflation
swap rate. We report the time-series average of cross-sectional value-weighted monthly beta estimates
in the rowlabeled as “Mean", and the corresponding Newey-West ¢-statistics with 36 lags in parentheses.
We also report two measures that capture the fraction of positive inflation beta estimates: “% Positive
Month” is the proportion of all months where the cross-sectional value-weighted beta is positive, and
“% Positive Bond-Month” is the proportion of all bond-month observations where the individual bond-
month inflation beta estimates are positive. Significance levels: *** for p < 0.01 and ** for p < 0.05, and

* for p < 0.1, where p is the p-value.

(D 2) 3)
B(rxi Alnflation,) p (rxicyrtedit, Alnflation r) B (rx?;”aﬁon, AInﬂationt)

A. Monthly CPI Growth

Mean -0.543%** 1.095%** -1.638***
t-stat (-4.870) (4.986) (-9.942)
% of Positive Month 14.4% 91.4% 0.0%
% of Positive Bond-Month 34.8% 69.6% 2.2%
B. Inflation Swap Rate

Mean -0.717 5.134%** -5.850***
t-stat (-0.858) (6.883) (-9.181)
% Positive Month 43.9% 93.0% 0.0%
% Positive Bond-Month 45.0% 88.3% 2.9%

sure of market-level inflation beta of corporate bond excess return. In column (1) of Table 4,
we report the time series mean of this market-level inflation beta estimate. From panel A, we
observe that the mean inflation beta with respect to monthly CPI growth is equal to -0.543 and
statistically significant. From panel B, the mean inflation beta with respect to inflation swap
rate is -0.717, though statistically insignificant.

Given that we have bond-level estimates over time, we take one step further by looking into
the distribution of the excess return’s inflation beta. Specifically, we first calculate the propor-

tion of months with positive market-level inflation beta among all months in our sample. As
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also reported in column (1) of Table 4, this fraction is 14.4% using CPI growth and 43.9% using
inflation swap rate. We then calculate the proportion of bond-month inflation beta estimates
that are positive among the whole bond-month sample. As reported in the last row of column
(1) of each panel, this fraction is 34.8% using CPI growth and 45.0% using inflation swap rate.
In summary, we find that inflation beta of corporate bond excess return is indeed negative
on average, consistent with existing studies in the literature (Fang et al., 2024). Moreover, an
interesting finding out of our analyses is that inflation beta is more negative with respect to
realized CPI inflation rate than forward-looking inflation swap rate, both on average and across
the distribution of individual bonds. In any case, the negative inflation exposure is inconsistent

with the negative inflation—default relationship and puzzling.

Inflation betas of the credit and duration components of bond excess returns. Next, we
delve into this puzzling negative inflation exposure of corporate bond excess return by decom-
posing it into the inflation exposures of the credit and duration components of bond returns,
asin Eq. (5).

In particular, we report the time series mean of the market-level inflation beta estimates of
the credit and duration components (calculated in the same way as for the excess return) in
columns (2) and (3) of Table 4, respectively. We observe that inflation beta of the duration com-
ponent is equal to -1.638 using CPI growth and -5.850 using inflation swap rate, both highly
significant statistically. In remarkable contrast, inflation beta of the credit component is posi-
tive: it is equal to 1.095 using CPI growth and 5.134 using inflation swap rate, both also highly
significant statistically. Therefore, the negative inflation beta of bond excess return is primarily
due to the duration component, whereas the credit component has strongly positive inflation
beta consistent with the negative inflation—default relationship.

The contrast is even more striking when we look into the distributions of the inflation betas
of the credit and duration components. First, as reported in column (3) of Table 4, market-
level inflation beta of the duration component is never positive using either inflation measures,

whereas as reported in column (2), market-level inflation beta of the credit component is posi-
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tive in 91.4% and 93.0% of the months in our sample using CPI growth and inflation swap rate,
respectively. Second, at the individual bond-month level, up to about 3% of inflation betas of
the duration component are positive, whereas 69.6% and 88.3% of inflation betas of the credit
component are positive using CPI growth and inflation swap rate, respectively.

In summary, we find that the duration component of a corporate bond, which is equivalent
to a Treasury bond whose payoffis negatively affected by rising inflation, has strong negative in-
flation beta. This results in the puzzling average negative inflation exposure of corporate bond
excess return as documented in the literature. In contrast, inflation beta of the credit com-
ponent of a corporate bond is predominately positive, consistent with the negative inflation—

default relationship in the data.

3.2 Cross-Sectional Variation of Inflation Beta

In this section, we examine the cross-sectional variation of inflation beta to understand the
differential inflation exposure of different bonds. In particular, in each month ¢, we sort bonds
i into quintile portfolios based on their excess return inflation betas, i.e., f(rx; ;, AInflation,).
Quintile 1 contains the bonds with the lowest betas, and quintile 5 contains the bonds with the
highest betas. In Table 5, we report, for each quintile, the average inflation betas of the excess
return, the credit component, and the duration component in columns (1) - (3), respectively.
The results using the monthly CPI growth and inflation swap rate are reported in panels A and
B, respectively.

From column (1), we observe that the excess return’s inflation beta varies greatly across the
quintile portfolios. Specifically, it is negative for the first three portfolios and turns positive for
the last two, using both CPI growth and inflation swap rate. The high-minus-low difference is
9.034 with a z-stat of 5.068 for the inflation beta with respect to CPI growth and 21.607 with a
t-stat of 6.855 for the inflation beta with respect to inflation swap rate.

Moreover, from columns (2) and (3), we observe that the duration component’s inflation

beta is negative across all quintile portfolios using both inflation measures, and the credit com-
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Table 5. Inflation-Beta-Sorted Corporate Bond Portfolios

This table reports average inflation betas of quintile corporate bond portfolios that are sorted by bonds’
excess return inflation beta, B(rx; ;, Alnflation;), using the monthly headline CPI growth rate in Panel A
and using the 10-year inflation swap rates in Panel B. For each quintile portfolio, we present the average
inflation beta of the bond excess return (B(rx; ;, Alnflation;)), the average inflation beta of the credit
component of the bond return (ﬁ(rxgtred” ,Alnflation;)), and the average inflation beta of the duration
component of the bond return (ﬁ(rxf? hd ation Anflation,)). The “High-Low” row provides the difference
in average betas between the highest and lowest quintile portfolios, with the corresponding Newey-West

t-statistics computed using 36 lags shown in parentheses. Significance levels: *** for p <0.01 and ** for

p <0.05, and * for p < 0.1, where p is the p-value.

(1) 2) (3)
B(rxi ¢ Alnflation;) f ( rxgrtedit, AInﬂationt) B (r x?;lration, AInﬂationI)
A. CPI Growth
1 -4.457 -1.948 -2.509
(-4.666) (-2.056) (-8.223)
2 -1.415 0.233 -1.649
(-9.457) (2.258) (-8.789)
3 -0.485 0.707 -1.192
(-5.891) (5.201) (-10.144)
4 0.519 1.681 -1.161
(2.233) (4.878) (-8.342)
5 4.577 5.882 -1.306
(4.956) (5.818) (-10.488)
High-Low 9.034*** 7.831%** 1.204%**
(5.068) (4.423) (4.877)
B. Inflation Swap Rate
1 -9.184 0.103 -9.287
(-4.702) (0.044) (-8.862)
2 -3.01 2.444 -5.454
(-3.643) (4.351) (-7.974)
3 -0.737 3.47 -4.207
(-1.111) (6.752) (-8.154)
4 1.985 6.225 -4.24
(2.660) (8.308) (-8.685)
5 12.423 17.34 -4.916
(7.377) (10.452) (-8.720)
High-Low 21.607*** 17.236*** 4.370%**
(6.855) (5.019) (6.641)
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ponent’s inflation beta is all positive (except only the first quintile portfolio using CPI growth),
consistent with the results reported above in Section 3.1. Most importantly, the credit com-
ponent’s inflation beta varies greatly across the quintile portfolios whereas the variation of the
duration component’s inflation beta is quite muted relatively. Specifically, the high-minus-low
difference of the credit component’s inflation beta ranges from 7.831 to 17.236 using the two
inflation measures while the high-minus-low difference of the duration component’s inflation
beta ranges only from 1.204 to 4.370.

In sum, these analyses show that inflation exposure varies greatly in the cross section, and
the majority of this cross-sectional variation is associated with the credit component of corpo-
rate bond return, consistent with the negative inflation—default relationship.

A further natural implication along this direction is that higher-default-risk bonds, which
are more exposed to default shocks by definition, should have larger inflation exposure. To
examine this implication, we report the average rating for the quintile portfolios sorted by
p (rxi,t, AInﬂation) (as reported in Table 5) using CPI growth and inflation swap rate in the first
column of Panels A and B of Table 6, respectively. We observe that higher-inflation-beta bonds
indeed have significantly lower credit ratings. Specifically, the highest-inflation-beta quintile
portfolio has an average rating of around 13 (corresponding to a BB minus-rating category)
while the lowest-inflation-beta quintile portfolio has an average rating of around 9 (correspond-
ing to a BBB-rating category).

We also report the average of other bond characteristics, including time-to-maturity, coupon
rate, seasoning, amount outstanding, and illiquidity for the quintile portfolios.>” These charac-
teristics are mainly related to bond duration and liquidity and indirectly related to default risk at
most. From the last four columns of Panels A and B of Table 6, we observe that higher-inflation-
beta bonds have shorter time-to-maturity, carry higher coupon rate, are more seasoned, have
lower outstanding balance, and are less liquid. We then report the results of the Fama and

MacBeth (1973) regressions of inflation beta on bond characteristics in Panel C. Comparing the

27We use the bond-level illiquidity measure constructed by Dickerson et al. (2024), which is available through
the Open Bond Asset Pricing database (https://openbondassetpricing.com/).
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Table 6. Inflation Beta and Bond Characteristics

We report average bond characteristics—credit rating (in numerical scores), time-to-maturity (in years), coupon
rate (in percent), seasoning (defined as age divided by original maturity), amount outstanding (in millions of dol-
lars), and illiquidity measure—of quintile corporate bond portfolios that are sorted by bonds’ excess return in-
flation beta, using the monthly headline CPI growth rate in Panel A and using the 10-year inflation swap rates in
Panel B. The “High-Low” row shows the difference in average bond characteristics between the highest and lowest
quintiles, with the corresponding Newey-West ¢-statistics computed using 36 lags in parentheses. In Panel C, we
present results of the Fama-MacBeth regressions of inflation beta on bond characteristics. Significance levels:

for p <0.01 and ** for p < 0.05, and * for p < 0.1, where p is the p-value.

A. Inflation-Beta-Sorted Portfolios: CPI Growth

Portfolio Rating  Time-to-Maturity Coupon Seasoning Outstanding Illiq
1 9.281 14.163 5.698 0.348 697.497 1.750
(18.488) (24.014) (14.700) (21.681) (12.239) (1.838)
2 8.266 8.054 5.255 0.462 762.934 0.798
(36.664) (32.991) (13.321) (40.849) (18.502) (1.962)
3 8.312 6.027 5.214 0.544 749.191 0.516
(80.411) (21.274) (14.895) (61.911) (22.331) (2.296)
4 9.315 6.631 5.578 0.541 643.008 0.947
(35.357) (11.437) (16.364) (36.271) (23.656) (1.906)
5 12.111 8.251 6.340 0.495 500.951 3.543
(24.888) (15.836) (22.892) (565.051) (14.214) (1.945)
High-Low 2.830%** -5.912%** 0.641%** 0.148*** -196.546*** 1.793**
(5.119) (-6.235) (3.600) (6.410) (-5.901) (1.978)
B. Inflation-Beta-Sorted Portfolios: Inflation Swap Rate
Portfolio Rating  Time-to-Maturity Coupon Seasoning Outstanding Illiq
1 8.289 14.799 5.473 0.338 738.615 1.702
(13.065) (21.552) (13.834) (21.958) (11.086) (1.748)
2 7.954 7.535 5.092 0.482 766.584 0.669
(60.790) (25.043) (12.757) (45.081) (22.557) (2.067)
3 8.400 5.886 5.208 0.549 721.658 0.638
(77.966) (22.891) (14.972) (73.352) (33.665) (2.005)
4 9.837 6.495 5.786 0.542 620.895 0.901
(59.331) (17.987) (17.657) (41.321) (19.367) (2.019)
5 12.897 8.312 6.540 0.481 506.771 3.839
(39.375) (28.384) (25.123) (63.516) (11.981) (1.886)
High-Low 4.608*** -6.487*** 1.067*** 0.143*** -231.843*** 2.137*
(10.694) (-9.517) (6.371) (7.473) (-4.297) (1.955)
C. Regressions of Inflation Beta on Bond Characteristics
CPI Growth Inflation Swap Rate
Rating 0.218*** 0.289*** 0.830*** 0.946***
(2.792) (3.858) (4.611) (6.090)
Time-to-Maturity 0.064*** 0.258***
(3.792) (5.462)
Coupon 0.058 0.293%***
(1.222) (2.708)
Seasoning -0.061 -1.640
(-0.145) (-1.630)
Log(Outstanding) -0.281%** -0.586**
(-4.177) (-2.550)
Illiq 0.053** 0.116**
(2.102) (2.399)
R? 0.080 0.177 0.148 0.328
Months 187 187 187 187
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results in the first and third columns using rating as the only regressor with the results in the sec-
ond and fourth columns including all bond characteristics, we find that the explanatory power
of rating is substantial: the regression R? using only rating is higher than half of the regres-
sion R? of all bond characteristics together. Overall, the results confirm the key role played by
the negative inflation—default relationship in driving the cross-sectional variation of corporate

bond inflation exposure.

4 Effects of Inflation Beta on Corporate Bond Return

The significant positive inflation exposure of corporate bond return and its substantial cross-
sectional variation documented so far prompts the natural question of whether inflation ex-
posure has explanatory power for corporate bond returns in the cross section. In this section,
we show that the answer is yes, and importantly, the effects bear on the credit component of

corporate bond return totally.

Effects on bond excess returns. We first analyze the effects of inflation beta on corporate
bond excess return. Specifically, for each quintile portfolio based on excess return inflation beta
PB(rx; ;, Alnflation,) (those reported in Table 5), we report the value-weighted average excess re-
turn next month (rx; ;+1) in columns (1) and (4) of Panel A of Table 7 using CPI growth and infla-
tion swap rate, respectively. Recall from Table 5 that the average inflation beta increases mono-
tonically from quintile 1 to quintile 5. Accordingly, from Table 7, higher-inflation-beta quintile
portfolios deliver significantly higher future average excess returns than lower-inflation-beta
ones, using both CPI growth and inflation swap rate. That is, inflation beta has a positive effect
on bond excess return in the cross section.

Moreover, we observe that the spreads in the average excess return between the quintile 5
and quintile 1 portfolios are remarkably similar using CPI growth and inflation swap rate, both
around 0.6% per month. The statistical significance, though, is slightly stronger using inflation

swap rate than CPI growth.
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Table 7. Effects of Inflation Beta on Future Corporate Bond Returns

In Panel A, we report average next-month (¢ + 1) returns of quintile corporate bond portfolios that are

sorted by bonds’ current-month (#) excess return inflation betas, using the monthly headline CPI growth

rate in columns (1)-(3) and using the 10-year inflation swap rate in columns (4)—(6). For each quintile

portfolio, we present the value-weighted average excess return, as well as its credit component and dura-

tion component, with weights based on the amount outstanding. The “High-Low” row provides the dif-

ference in average returns between the highest and lowest quintile portfolios. Newey-West ¢-statistics,

computed with 36 lags, are shown in parentheses. In Panel B, we report similar estimates for quintile

corporate bond portfolios that are sorted by inflation betas of the credit components of bond returns.

Significance levels: *** for p < 0.01 and ** for p < 0.05, and * for p < 0.1, where p is the p-value.
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(6)

Duration

rxi,t+1

A. Portfolios Sorted by Inflation Betas of Bond Excess Returns

CPI Growth Inflation Swap Rate

1 0.438 0.177 0.261 0.388 0.125 0.263
(2.243) (1.051) (2.871) (1.927)  (0.746) (2.697)

2 0.329 0.127 0.201 0.325 0.126 0.199
(2.929) (1.364) (2.732) (2.728) (1.438) (2.511)

3 0.306 0.140 0.166 0.343 0.185 0.158
(3.339) (2.035) (2.184) (3.335) (2.655) (1.963)

4 0.472 0.307 0.165 0.514 0.346 0.168
(2.709) (2.801) (1.774) (3.240) (3.470) (1.894)

5 1.066 0.889 0.177 1.018 0.838 0.180
(2.570)  (2.456) (2.081) (2.754)  (2.591) (2.285)

High-Low 0.628  0.712*  -0.084** 0.630**  0.713** -0.083
(1.624) (1.971)  (-2.048) (1.980) (2.462)  (-1.451)

B. Portfolios Sorted by Inflation Betas of the Credit Component Returns

CPI Growth Inflation Swap Rate

1 0.374 0.185 0.189 0.323 0.144 0.179
(1.988) (1.053) (2.419) (1.714) (0.867) (2.401)

2 0.247 0.079 0.168 0.256 0.100 0.156
(2.472) (0.839) (2.524) (2.705) (1.138) (2.230)

3 0.365 0.177 0.188 0.406 0.224 0.182
(3.128) (2.432) (2.251) (3.346) (2.966) (2.164)

4 0.546 0.314 0.232 0.594 0.342 0.252
(3.162) (2.811) (2.356) (3.581) (3.315) (2.504)

5 1.039 0.809 0.229 0.999 0.763 0.236
(2.722)  (2.391) (2.706) (2.789) (2.401) (2.710)

High-Low 0.664*  0.624* 0.040** 0.676** 0.619** 0.057
(1.943) (1.804) (2.150) (2.594) (2.266) (1.360)
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Effects on the credit and duration components of bond excess returns. We then decompose
the effects of inflation beta on corporate bond excess return into those on the credit and dura-
tion components separately. Specifically, for the average excess return of each quintile portfolio
reported in column (1) of Panel A of Table 7 using CPI growth, we report its credit and duration
components in columns (2) and (3), respectively. The credit and duration components of the
average excess return reported in column (4) using inflation swap rate are reported in columns

(5) and (6), respectively.

Duration

bk exhibits minimal variation across differ-

We observe that the duration component r x
ent quintile portfolios. In particular, the high-minus-low average duration component is only

—0.084% and —0.083% per month using CPI growth and inflation swap rate, respectively, and

Credit

both are insignificant statistically. In contrast, the credit component rx;"7

exhibits large vari-
ation across different quintile portfolios, with the high-minus-low average around 0.79% per
month and highly significant statistically using both CPI growth and inflation swap rate. That

is, the cross-sectional variation in excess return across these inflation-beta-sorted bond portfo-

Credit

lios arises totally from the cross-sectional variation in its credit component rx;",57".

Note that the quintile portfolios analyzed above are sorted by the excess return’s inflation
beta B (rx; ¢, Alnflation,). Next, we take one step further by sorting bonds into quintile portfo-
lios in each month based on the credit component’s inflation beta ﬁ(rxg; edit AInflation;). In
Panel B of Table 7, we report the value-weighted average excess return together with its credit
and duration components for each of these quintile portfolios, in columns (1) - (3) using CPI
growth and columns (4) - (6) using inflation swap rate. These portfolios paint a similar picture.
The credit component rxgrtidlit exhibits large and significant variation across different quintile
portfolios, whereas the duration component exhibits minimal and insignificant variation. For
example, the high-minus-low average excess return is 0.628% per month, with the credit com-
ponent equal to 0.712% and the duration component equal to —0.084% using CPI growth.

To summarize, we find that inflation exposure has significantly positive effects on corporate

bond returns in the cross section. Intuitively, high-inflation-beta bonds underperform when
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inflation is low, which is also when default is high because of the negative inflation—default
relationship. Hence, investors command high returns to hold high-inflation-beta bonds. Most
importantly, our analyses uncover a remarkable pattern—the positive effect of inflation beta on
corporate bond excess return in the cross section bears on its credit component totally.

In additional analyses (in Appendix A.8), we check how much the effect of inflation beta for
future bond returns overlaps with the effect of bond characteristics related to default. Specif-
ically, we form 5 x 5 portfolios based bonds’ credit rating and maturity and then subtract re-
turns of these portfolios from those of the inflation-beta-sorted portfolios. As reported in Ap-
pendix A.8, the high-minus-low average spread in bond excess return is reduced by about 60%.
This is also the case when we use credit spread as the default characteristic. These results sug-
gest that the systematic inflation risk exposure can explain a large fraction of cross-sectional
return differences associated with bond-level default characteristics, lending support to the use

of such characteristics as default risk measures (Gebhardt et al., 2005).

5 Relationship between Bond and Stock Inflation Exposures

So far, we have focused exclusively on the inflation exposure of corporate bonds. In this section,
we analyze the relationship between bond and stock inflation exposures, given that both are
contingent claims on a firm’s underlying asset value (Merton, 1974). While combining stocks
and bonds opens the door to studying various economic issues,?® our primary goal is to develop
a more comprehensive understanding of how the negative inflation—default relation affects
corporate bond returns by examining its connection to stock returns’ inflation exposure.
Specifically, in addition to the positive inflation beta of corporate bond returns, the neg-
ative inflation—default relationship also suggests a generally positive inflation beta for stock
returns. Higher inflation is associated with lower default risk, indicating stronger firm funda-

mentals and, consequently, higher equity values. However, early studies dating back to the

Z8For example, one can study the integration of equity and credit markets. We leave investigations into these
issues for future research.
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1980s found that stock inflation betas were significantly negative (e.g., Lintner, 1975; Fama and
Schwert, 1977; Bekaert and Wang, 2010). To reconcile this contradiction, Bhamra et al. (2022)
propose a model incorporating two nominal-rigidity frictions. Yet, recent studies have docu-
mented more positive inflation exposures of stock returns after 2000, particularly concerning
headline inflation (Boons et al., 2020; Fang et al., 2024). Therefore, it remains unclear whether
a contradiction still exists regarding the effect of inflation on stock and bond values.

To analyze the relationship between inflation exposures of the stock and bond of the same
firm, for each bond in each month in our sample, we search for the corresponding stock of the
issuing firm in CRSP?° A summary of the matched sample is reported in Table 8. In particular, as
reported in the left panel, the matched sample has 8,206 bonds and 318,400 bond-month obser-
vations, slightly smaller than the baseline bond sample (as reported in Table A.2) but with all the
characteristics being similar. For instance, the average bond excess return, credit component
and duration component are 0.43%, 0.26%, and 0.17%, respectively (they equal 0.51%, 0.34%,
0.17% for the baseline sample as reported in Table A.2). As reported in the right panel, the
matched sample has 1,162 unique firms in CRSP (based on permno), yielding a stock-month
sample of 86,872 observations. On average, each stock is linked to about 4.9 bonds, and the
monthly stock excess return is 1.01%.

We estimate stock inflation beta by regressing the monthly stock excess return on the con-
temporaneous monthly inflation innovation, similar to Chen et al. (1986), Boons et al. (2020),
Fang et al. (2024), and Hong et al. (2025).3° In Panel A of Table 9, we report the monthly average
of the market-level bond and stock inflation betas computed as the weighted average of indi-
vidual bond and stock inflation betas each month. We observe that bond inflation betas are
significantly positive as in the baseline bond sample (see Table 4). Moreover, the stock inflation
beta is also significantly positive using both the inflation swap rate and headline CPI growth

rate, consistent with the findings of Boons et al. (2020) and Fang et al. (2024). Hence, stock

29We use the Bond-Compustat-CRSP Link file provided by Chuck Fang to link bond to their corresponding stocks.
30That is, unlike the estimation of bond inflation beta in Eq. (4), we do not include lagged inflation innovation
because monthly stock returns are computed using end-of-month prices and do not face asynchronicity issues.
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Table 8. Summary of the Stock-Bond Matched Sample

This table provides summaries of the corporate bond return sample that is matched with corresponding
firm-level stock data. The left panel provides a summary at the bond-month level, including the total
number of unique issuers, unique bonds, and bond-month observations, as well as the mean, median,
standard deviation, and the (10th, 25th, 75th, and 90th) percentiles of monthly returns (in percent).

We include three measures of monthly returns—the standard excess return r x;,;, the credit component
Credit
it

level, including the total number of unique stocks based on the permno and stock-month observations,
as well as the mean, median, standard deviation, and the (10th, 25th, 75th, and 90th) percentiles of the

rx , and the duration component rx?;“aﬁon. The right panel provides a summary at the firm-month

number of bonds per stock and the monthly stock excess return (in percent).

Bond-Level Firm Level
# issuers 1,724 # stocks 1,162
# bonds 11,286 # stockxmonth 86,872

#bondxmonth 425,247

rXi¢ rxgeclit rx?}“aﬁon #bonds per stock  Stock excess ret
Mean 0.430 0.261 0.169 Mean 4.895 1.007
Median 0.226 0.140 0.044 Median 2.000 0.995
Std 4.029 4.088 1.453 Std 7.899 13.509
P10 -1.580 -1.630 -1.239 P10 1.000 -10.922
P25 -0.352 -0.383 -0.341 P25 1.000 -4.318
P75 1.154 0.917 0.616 P75 5.000 6.027
P90 2.691 2.396 1.671 P90 11.000 12.192

inflation exposure does not contradict bond inflation exposure in our sample period; instead,
strong consistency is observed.3!

Next, moving beyond the average relationship between stocks’ and bonds’ inflation expo-
sures, we utilize our granular firm-level data to examine this relationship in the cross-section.
Specifically, we first sort firms into quintile portfolios based on their bond inflation betas. Then,
for each quintile portfolio, we compute the average bond and stock inflation betas. From Panel
B of Table 9, we observe that the bond inflation beta increases monotonically across the quintile

portfolios as expected (the magnitudes are similar to those reported in Table 4). Importantly,

31We also estimate the stock inflation beta with respect to CPI growth using the sample prior to 2004 and find that
it is significantly negative, as documented in the literature. That is, the negative stock inflation exposure seems to
be mainly present in the early period.
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Table 9. Relationship between Bond and Stock Inflation Betas

This table reports the bond and stock inflation betas using the stock-bond matched sample (as summarized
in Table 8). We include inflation betas with respect to both the monthly headline CPI growth rate and 10-
year inflation swap rate, but for bonds, we only consider the inflation beta of the credit component of the
bond return. In Panel A, we report the time-series average of the cross-sectional value-weighted average
inflation beta. In Panel B, we report average inflation betas of quintile portfolios that are sorted by firm-level
average bond inflation betas. The “High-Low” row provides the difference in average inflation betas between
the highest and lowest quintile portfolios. In Panel C, we report results of the Fama-MacBeth regressions of
stock inflation beta on bond inflation beta, where we normalize the bond and stock betas by subtracting their
respective means and dividing by their respective monthly cross-sectional standard deviation. Newey-West
t-statistics, computed with 36 lags, are reported in parentheses. Significance levels: *** for p < 0.01 and **
for p <0.05, and * for p < 0.1, where p is the p-value.

A. Average Inflation Betas

,B(rxicgedit,ACPIt) ﬁ(rx?ttoCk,ACPIt) ,B(rx%ed“,ASwapt) ﬁ(rx?thk,ASwapt)

Average 0.975%** 3.296*** 4.734%% 15.587***
t-stat (5.393) (3.773) (6.451) (3.599)
B. Inflation-Beta Portfolios
Portfolio B (rxl.c,;edit, ACPIt) B (rx?ft‘mk, ACPI t) B (rxgrtedit, ASwapt) B (rx?tt‘”k, ASWapt)
1 -1.079 0.967 -0.347 12.097
(-5.342) (1.355) (-0.349) (3.260)
2 0.332 2.085 2.697 12.987
(2.166) (4.113) (4.827) (3.994)
3 1.023 2.593 4.623 15.165
(4.044) (4.647) (7.091) (4.075)
4 2.076 3.775 7.58 20.137
(4.527) (4.939) (8.024) (4.319)
5 6.239 8.87 17.897 36.784
(5.930) (3.313) (9.781) (3.812)
High-Low 7.318*** 7.903*** 18.244%** 24.688***
(7.533) (3.532) (11.236) (3.742)
C. Regressions of Stock Inflation Beta on Bond Inflation Beta
B (rxis";”k, ACPIt) B (rx?thk, ASwapt)
B (racCredit, acer, | 0.316+
(5.053)
B (rxic,;edi‘, ASwap[) 0.364***
(4.404)
R? 0.132 0.177
Months 187 187
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the corresponding stock inflation beta also increases monotonically, indicating a strong posi-
tive association between the stock and bond inflation exposures in the cross section of firms.
That is, firms with higher bond inflation betas also have higher stock inflation betas.

To assess the magnitude of this cross-sectional relationship, we perform Fama-MacBeth re-
gressions of a firm’s stock inflation beta on its bond inflation beta. To facilitate the interpreta-
tion of the regression coefficient, we use normalized stock and bond inflation betas—demeaned
and scaled by their respective cross-sectional standard deviations. As reported in Panel C of Ta-
ble 9, the coefficient is significantly positive for both the CPI growth and the inflation swap
rate, confirming the statistical significance of the positive cross-sectional association. In terms
of magnitude, a one standard deviation increase in bond inflation beta corresponds to a 0.316
standard deviation increase in stock inflation beta using CPI growth, similar to the 0.364 in-
crease observed with the inflation swap rate.

To summarize, two main takeaways arise from the analyses in this section, which connect
the inflation exposures of bonds and stocks at the individual firm level for the first time to the
best of our knowledge. First, there is no significant contradiction between stocks’ and bonds’
inflation exposures, but instead evidence of strong consistency, in the post-2000 sample period.
Second, there is a strong across-firm positive association between stock and bond inflation ex-
posures, which presents new empirical facts to guide further developments of the theory of in-
flation and credit risk. In particular, standard structural frameworks that typically consider one
firm can rationalize the fact that bond and stock inflation exposures of a firm are both positive,

but extensions are needed to rationalize the across-firm positive relationship we uncover.

6 Additional Analyses

In this section, we conduct additional analyses to further understand the effect of inflation risk

on corporate bond returns.
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6.1 The Pre-2004 Period

In the first additional analysis, we examine the sample period prior to July 2004, which marks
the starting point of the sample used in our main analyses. As documented in the literature, in-
flation since 2000 has mostly been of the procyclical and “good” variety, meaning that inflation
news has been positively correlated with real economic growth (Cieslak and Pflueger, 2023). In
contrast, prior to 2000—particularly during the stagflation era of the 1970s and 1980s—inflation
was primarily of the countercyclical and “bad” variety, with inflation news negatively correlated
with real economic growth. Analyzing the effects of inflation on corporate bond returns during
this bad-inflation period can provide valuable insights into the underlying economic channels.
Specifically, as discussed in Section 2.3, both debt deflation and procyclical inflation lead to
a negative relationship between inflation and default, resulting in positive inflation exposure of
credit excess returns during the good-inflation period analyzed in our main sample. However,
in the bad-inflation period, countercyclical inflation implies a positive inflation-default rela-
tionship, while debt deflation continues to induce a negative relationship. Consequently, we
conjecture that the overall negative inflation-default relationship and thus the positive infla-
tion exposure of credit excess returns are weaker in the pre-2004 period. Of course, whether the
effects of countercyclical inflation dominate those of debt deflation, potentially reversing the
inflation exposure to be fully negative, is unclear ex ante and remains an empirical question.
We combine two corporate bond price datasets to analyze the pre-2004 sample period. The
first is the Bank of America Merill Lynch (BAML) database, which provides price quotes for
bonds covered by ICE BofA corporate bond indices and begins in July 1997. The second is the
Lehman/Warga Fixed Income database, which provides monthly quotes dating back to 1973
(excluding matrix prices). Different from the TRACE data used in our main analyses that con-
tain actual transaction prices for any bonds being traded, the BAML and Lehman/Warga Fixed
Income datasets contain quoted prices for bonds with relatively larger issues. Similar to Bins-
bergen et al. (2024), we use the sample starting from 1986 with more than 100 high-yield bonds

per month. As aresult, our pre-2004 sample of monthly corporate bond returns spans from Jan-
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uary 1986 to June 2004. In total, the sample contains 398,331 bond-month observations from
10,266 distinct bonds.

In Panel A of Table 10, we report the results of regressing the number of bond defaults per
month and the ratio of the amount outstanding of bonds that default to the outstanding amount
of all bonds, respectively, on the 12-month-lagged monthly CPI growth. We observe that the
regression coefficients are positive but statistically insignificant. That is, in contrast to the sig-
nificantly negative effects of inflation on bond default post 2004 as documented in Table 3, the
effects are muted pre 2004, as we conjectured above.

Then, in Panel B of Table 10, we report the summary of the inflation beta estimates, with
respect to the CPI growth, for the pre-2004 sample. We observe that inflation beta is significantly
negative for the corporate bond excess return and its duration component on average, as in the
post-2004 sample. Importantly, half of the inflation beta estimates for the credit component are
negative in the pre-2004 sample period, different from the predominantly positive estimates in
the post-2004 period.

Moreover, from the first two columns of Panel C of Table 10, we observe that the cross-
sectional variation in inflation beta is still, as in the post-2004 period, primarily driven by vari-
ation in credit excess returns. Yet, higher-default risk bonds do not exhibit more pronounced
positive inflation betas, as seen from the third column. Furthermore, from the fourth and sixth
columns, no significant effect of inflation beta on next-month returns in the cross-section is
present either. In contrast, from the last two columns, the significant positive relationship be-
tween bond and stock inflation betas continue to hold in the pre-2004 period.

Overall, the analyses using the pre-2004 sample yield several informative findings. First,
we observe a quite muted effect of inflation on bond default during the pre-2004 bad-inflation
period compared to the significantly negative effect during the post-2004 good-inflation period.
Second, the inflation exposure of credit excess returns pre-2004 is significantly less positive than
post-2004. However, it does not become predominantly negative, suggesting that debt deflation

likely remains a contributing factor. Third, the main findings that the cross-sectional variation
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in inflation beta of corporate bond returns is primarily driven by their credit components and a
firm’s bond inflation beta is positively associated with its stock inflation betas holds generically

regardless of the economy’s inflation variety.

6.2 Additional Inflation Measures

In the second additional analysis, we use additional inflation measures not only to conduct
robustness checks but also to gain further understanding of the underlying economic channels.
As discussed in Section 2.2, we consider two additional forward-looking measures of inflation,
the 10-year TIPS breakeven inflation rate and the BCFF four-quarter-ahead inflation forecast,

and two additional measures of realized inflation, the PPI and core CPI.

6.2.1 Analyses Using Additional Forward-Looking Measures of Inflation.

Similar to the inflation swap rate, we take the first differences of the monthly series of the TIPS
breakeven inflation rate and the BCFF inflation forecast as their respective innovation mea-
sures. We also follow the same procedures and use the same sample of corporate bond returns
as in the main analyses to estimate the inflation betas with respect to the TIPS breakeven infla-
tion rate and the BCFF inflation forecast.

First of all, Panel A of Table 11 provides correlations of the innovations of different inflation
measures. We observe that the TIPS breakeven inflation rate has a very high correlation (over
80%) with our main forward-looking measure of inflation, i.e., the inflation swap rate. In con-
trast, the BCFF inflation forecast has very low correlations (less than 15%) with both inflation
swap rate and TIPS breakeven inflation rate. Moreover, Panel B reports the results of regress-
ing the measures of bond defaults on the 12-month-lagged inflation measures. From columns
(1)-(2) and (5)-(6), we observe that the regression coefficients are significantly negative for the
TIPS breakeven inflation rate, similar to those for the inflation swap rate in Table 3. However,
the regression coefficients for the BCFF inflation forecast are insignificant, showing that survey

forecasts of inflation do not related to corporate bond default.
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Table 11. Pairwise Correlations of Inflation Measures and Inflation—Default Relationship

Panel A of this table reports the correlations of the monthly innovations of various inflation measures, in-
cluding the monthly headline CPI growth and 10-year inflation swap rate used in the main analyses, as well
as the monthly core CPI growth, monthly PPI growth, 10-year TIPS breakeven inflation rate, and four-quarter-
ahead consensus inflation forecast from the BCFF used in the additional analyses. Panel B reports the results
of regressing the number of bond defaults per month (in the first four columns) and the monthly amount
ratio of bond defaults (in the last four columns) on the 12-month-lagged values of the additional inflation
measures. Robust ¢-statistics based on Newey and West (1987) standard errors with the rule-of-thumb band-
width choice 0.75N'/3 are reported in parentheses. The sample period extends from July 2004 to March 2022.
Significance levels: *** for p < 0.01 and ** for p < 0.05, and * for p < 0.1, where p is the p-value.

A. Correlations of Monthly Innovations of Inflation Measures

Headline CPI ~ Core CPI PPI Inflation Swap TIPS Breakeven BCFF
Headline CPI 1.000
Core CPI 0.317 1.000
PPI 0.738 0.199 1.000
Inflation Swap 0.485 0.069 0.335 1.000
TIPS Breakeven 0.525 0.125 0.462 0.847 1.000
BCFF 0.064 0.131 0.114 0.114 0.062 1.000
B. Regressions of Bond Defaults on Lagged Inflation Measures
Number of Bond Defaults Amount Ratio of Bond Defaults
1) (2) 3) 4) (5) (6) (M) (8)
BCFF -4.672 -0.112
(-0.492) (-0.630)
TIPS Breakeven -14.065*** -0.236***
(-3.471) (-3.341)
Core CPI Growth -1.197*** -0.021***
(-2.856) (-2.753)
PPI Growth -0.176** -0.003**
(-2.220) (-2.113)
R? 0.005 0.251 0.028 0.048 0.009 0.235 0.028 0.055

Table 12 presents the analyses using the TIPS breakeven inflation rate. The results are fairly
similar to the main results using the inflation swap rate (as presented in Tables 5 to 7, 9 and A.3).
In particular, inflation beta is predominantly positive for the credit component of corporate
bond return (from Panel A), the cross-sectional variation in inflation beta is primarily driven by
variation in credit excess returns with higher-default-risk bonds exhibiting more pronounced
positive inflation betas (from the first three columns of Panel B), inflation beta positively pre-
dicts future bond returns in the cross-section with the effect entirely driven by credit excess

returns (from the fourth and fifth columns of Panel B), and firms with higher bond inflation
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betas also tend to have higher stock inflation betas (from the last two columns of Panel B).

Table 13 presents the analyses using the BCFF one-year ahead inflation forecast. From Panel
A, we observe that, unlike the results using the inflation swap rate and TIPS breakeven inflation
rate, inflation beta with respect to the BCFF inflation forecast is not predominantly positive.
Then, from the first three columns of Panel B, although the cross-sectional variation in infla-
tion beta is still primarily driven by variation in credit excess returns, higher-default risk bonds
do not exhibit more pronounced positive inflation betas. Moreover, from the fourth and sixth
columns, no significant effect of inflation beta on future bond returns in the cross-section is
present either. However, from the last two columns, the significant positive relationship be-
tween bond and stock inflation betas still remains true.

In sum, we find that the results using the TIPS breakeven inflation rate—another market-
based, forward-looking measure of inflation similar to the inflation swap rate—confirm the ro-
bustness of our main findings. Moreover, the analyses based on the BCFF inflation forecast also
confirm that the cross-sectional variation in inflation beta is primarily driven by variation in
credit excess returns and is positively associated with stock inflation beta. However, in con-
trast to inflation betas with respect to market-based forward-looking measures, inflation betas
with respect to survey-based forecasts are neither predominantly positive nor significantly re-
lated to credit rating in the cross section. This latter result echoes findings in the literature
that survey-based inflation forecasts often exhibit distinct characteristics (Coibion and Gorod-

nichenko, 2015; Bordalo et al., 2020).32

6.2.2 Analyses Using Additional Measures of Realized Inflation.

Similar to headline CPI, we first compute the monthly growth rates of PPI and core CPI and then
construct their innovation series using the ARMA(1,1) model. We also follow the same proce-
dures and use the same sample of corporate bond returns as in the main analyses to estimate

the inflation betas with respect to PPI and core CPI.

32We also conduct analyses using the 10-year-ahead inflation forecast from the SPE which is only available at
quarterly frequency. Results are similar to those in Table 13 using the BCFF one-year ahead inflation forecast.
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From columns (3)—-(4) and (7)—(8) in Panel B of Table 11, we observe that both PPI and head-
line CPI growth rates significantly and negatively affect future bond defaults, consistent with
the results for headline CPI growth in Table 3. The regression R? using PPI growth is similar
to that using headline CPI growth (4.9-5.4%), whereas the R? for core CPI growth is notably
lower, at around 2.8%. Furthermore, Panel A shows that the innovation in PPI growth is highly
correlated with that of headline CPI growth (approximately 74%), while the correlation between
innovations in core and headline CPI growth rates is only about 32%. Overall, although the three
realized inflation measures are fairly correlated in levels, headline CPI and PPI exhibit distinct
patterns in innovations compared to core CPI.

Table 14 presents the analyses using PPI. We observe that all the key facts we document
in the main analyses using headline CPI remain valid using PPI. For example, as seen from
Panel A, inflation beta is predominantly positive for the credit component of corporate bond
return. Moreover, as seen from Panel B, the cross-sectional variation in inflation beta, the effect
of inflation beta on future bond returns in the cross section, and the cross-sectional positive
relationship between bond and stock inflation betas also hold.

Table 15 presents the analyses using core CPI. From Panel A, we observe that, unlike the re-
sults using headline CPI and PP], inflation betas with respect to core CPI of credit excess returns
are largely on the negative side.>® Then, from the first three columns of Panel B, although the
cross-sectional variation in inflation beta is still primarily driven by variation in credit excess re-
turns, higher-default risk bonds do not exhibit more pronounced positive inflation betas. More-
over, from the fourth and sixth columns, no significant effect of inflation beta on future bond
returns in the cross-section is present either. Finally, from the last two columns, the significant
positive relationship between bond and stock inflation betas still remains true.

In sum, the analyses based on both core CPI and PPI confirm that the cross-sectional varia-

33Also different from the results using headline CPI and PP, inflation betas of the duration component are not
significantly negative. In unreported analyses, we find that these differences arise partly from the inclusion of the
lagged innovation in beta estimation (which is related to the fact that core CPI is much more persistent than head-
line CPI and PPI) and partly from the lack of sizable shocks to core CPI post 2004 (core CPI betas of the duration
component are significantly negative when the 1980 inflationary period is included during which shocks to core
CPI are sizable and frequent).
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tion in inflation beta is primarily driven by variation in credit excess returns and is positively
associated with stock inflation beta. However, in contrast to inflation betas with respect to
headline CPI, those based on core CPI are mostly negative and do not exhibit a significantly
negative relationship with credit ratings in the cross section. This latter result aligns with find-
ings in the literature on the distinct characteristics of core inflation relative to headline inflation
(Fang et al., 2024; Ajello et al., 2019). Importantly, we find that the results based on PPI closely
mirror and reinforce those using headline CPI. This suggests that the effects of inflation risk on
corporate bond returns likely operate through channels related to firm production, represent-

ing a promising direction for future research.

7 Conclusion

In this paper, we document the first set of key facts about the systematic inflation risk exposures
of individual corporate bonds within standard portfolio frameworks. We find that (1) inflation
betas of credit excess returns (relative to duration-matched Treasury returns) are uniformly pos-
itive, in striking contrast to the findings in the literature using standard excess returns (relative
to T-bill rates); (2) The cross-sectional variation in the inflation beta of corporate bond returns
is primarily driven by that of credit excess returns, with higher-default-risk bonds exhibiting
more pronounced positive inflation betas; (3) Inflation beta affects future bond returns posi-
tively in the cross-section, and this effect is driven entirely by credit excess returns; (4) Firms
with higher bond inflation betas also tend to have higher stock inflation betas.

Our results are essential for understanding the systematic inflation risk exposures of differ-
ent corporate bond, beyond what could be indirectly inferred from the impact of inflation on
credit spreads based on standard structural frameworks. In particular, our findings not only
document the essential role of the negative relationship between inflation and default in driv-
ing corporate bond returns within standard portfolio frameworks, but also offer guidance for

future theoretical developments. Our results also inform portfolio management in practice—
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particularly in addressing growing concerns about inflation risk since 2021.

Given that our analyses focus on the most fundamental aspects of systematic inflation risk
exposures of individual corporate bonds within standard portfolio frameworks, we view our
results as a starting point for a broader set of fruitful future investigations. For instance, our
findings indicate that the variation in inflation exposure across bonds is primarily driven by the
credit component, suggesting that future research could further explore how inflation differen-
tially impacts firms’ business—such as production costs and revenues—and, consequently,
their default risk. Moreover, while our additional analyses provide appealing contrasts between
the pre-2004 and post-2004 periods, the number of distinct inflation regimes remains limited.
To address this, future work could examine inflation risk and corporate bonds in international
markets, where greater variation in the inflation—-default relationship is likely to be observed.
Additionally, as longer samples become available in the coming years, a comprehensive study

of the full post-2000 inflation period should yield valuable new evidence.
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Appendix

In the appendix, we provide details of data and measures, and also conduct robustness checks

and further analyses.

A.1 TRACE Data Cleaning and Filtering

In Panel A of Table A.1, we outline the detailed, step-by-step cleaning process of corporate bond
transactions from the TRACE dataset, covering the period from July 2002 to March 2022. For
each step, we report the remaining number of bonds (CUSIPs) and transactions after the clean-
ing is completed. The cleaning procedure is based on information contained in the TRACE
data, as well as data obtained by matching with the Mergent Fixed Income Securities Database
(FISD). The resulting sample comprises approximately 18 million transactions across 49,922
unique bonds.

Based on this cleaned sample of corporate bond transactions, we construct a sample of
monthly corporate bond returns. In Panel B of Table A.1, we outline the detailed, step-by-step
procedures used to compute monthly returns of individual corporate bonds. We not only com-
pute the standard excess return but also decompose it into the credit and duration components.
To align with the availability of inflation swap data, we restrict the sample to begin in July 2004.
We further restrict the sample to ensure valid estimation of inflation betas. The resulting sam-
ple includes 1,123,777 bond-month observations, covering a total of 33,209 unique bonds. The

summary statistics reported in Table 1 are based on this sample.

A.2 Duration-Matched Treasury Returns

In this section, we provide a brief discussion on the computation of a corporate bond’s duration-
matched Treasury return, which follows the approach of Binsbergen et al. (2024) based on the
concept of Macaulay duration.

Specifically, consider a corporate bond i at the end of month ¢, with the annual coupon rate
C paid at semiannual frequency and time to maturity 7. Let K; be the total number of coupon
payments and f; be the time between ¢ and the time of the k-th coupon payment (by default,
tx, = 7). The Macaulay duration of the bond is equal to
1| & C/2 1

Dj;=—

— X+ ———x1|, (A.1)
Pit |21 (1+Y,-,t/2)2‘k € (1+Y,-,t/2)2’

where P; ; is the price and Y; ; is the yield to maturity of the corporate bond.
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Note that the Macaulay duration can be interpreted as the weighted average time it takes to
receive all cash flows, with the weight equal to the cash flow discounted by the bond’s yield to
maturity. Accordingly, this weight is used to aggregate the returns of the individual zero-coupon

Treasury bonds into the duration-matched Treasury return,

Dur _ 1 & C/2 1

r. = — — X X7r + —
i,t+1 Pi,t = (1 " Yi,t/2)2tk ze,t+1, 1ty (1 + Yi,[/Z)ZT

X Tze,t+1,7 | » (A.2)

where r;¢ r41,7, is the monthly simple return on the k-th zero-coupon Treasury bond corre-
sponding to the corporate bond’s k-th coupon payment:

pP _
zc,t+1, -1 _1’ (A3)

Fze,t+1,t, =
k PZC,Z’,l’k
where P, is the (end of) month-7 price of the synthetic zero-coupon Treasury bond with a

time to maturity of #; years, computed using the yield curve of Giirkaynak et al. (2007).

A.3 Bond Samples with Inflation Betas and Matched Stocks

In Panel A of Table A.2, we present the summary statistics for the sample of monthly corpo-
rate bond returns with valid inflation beta estimates. As discussed in Section 3, this sample is
smaller than the one reported in Table 1 due to the additional restrictions required for valid
beta estimation. Specifically, we observe that the number of bonds and bond-month observa-
tions are 13,786 and 523,204, respectively, whereas the sample summarized in Table 1 includes
33,209 bonds and 1,123,777 bond-month observations. Nevertheless, the characteristics of the
two samples are quite comparable. For example, the mean excess return, credit component,
and duration component are 0.51%, 0.34%, and 0.17%, respectively, in Panel A of Table A.2,
compared to 0.52%, 0.35%, and 0.18%, respectively, in Table 1.

Moreover, in Section 5, we match the total sample of monthly corporate bond returns with
valid inflation beta estimates (as summarized in Panel A of Table A.2) to the CRSP stock data.
In Panel B of Table A.2, we present summary statistics for the sample of corporate bond returns
with matched stocks. Among the 13,786 bonds and 523,204 bond-month observations in the
total sample, we are able to find matched stocks for 11,286 bonds and 425,247 bond-month
observations. The characteristics of this matched sample remain largely similar to those of the

total sample.
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A.4 Robustness Check using the BAML Corporate Bond Data

In this section, we use alternative data of corporate bond prices—specifically, the price quotes
from Bank of America Merill Lynch (BAML) for bonds covered by ICE BofA corporate bond
indices—to confirm the robustness of our main results. Different from the TRACE data used
in our main analyses that contain actual transaction prices for any bonds being traded, the
BAML data contain quoted prices for bonds with relatively larger issues. Such quotes are often
used by institutional investors like bond mutual funds to mark their portfolios to market. They
have also been used by Schaefer and Strebulaev (2008), Acharya, Amihud, and Bharath (2013),
Feldhiitter and Schaefer (2018), and Binsbergen et al. (2024), among others.

The BAML data are available starting from July 1997. To be consistent with our main analy-
ses, we use the BAML sample from July 2004 to March 2022. Moreover, the BAML data provide
daily price quotes, so we take the last quote of each month to compute the monthly return for
each bond. In total, we have 897,584 bond-month observations from 19,978 bonds.

In Table A.3, we report the summary of the inflation beta estimates for the BAML sample.
The results are very close to those reported in Table 4. In particular, whereas the inflation beta
of the duration component of corporate bond return is predominantly negative, the inflation
beta of the credit component is predominantly positive, consistent with the negative inflation—
default relationship.

In Table A.4, we report results from analyses using the BAML data, similar to those presented
in Tables 5 to 7 and 9 based on the TRACE data. In particular, the first three columns show that
the cross-sectional variation in inflation beta is primarily driven by variation in credit excess
returns, with bonds carrying higher default risk exhibiting more pronounced positive inflation
betas. The fourth and fifth columns indicate that inflation beta positively predicts future bond
returns in the cross-section, an effect entirely driven by credit excess returns. Finally, the last
two columns reveal that firms with higher bond inflation betas also tend to have higher stock
inflation betas.

In sum, although the BAML data differ from the TRACE data in both price type and bond
coverage, all of our main findings based on the TRACE data remain valid and robust when using
the BAML data.

A.5 Results using Credit Default Swaps

This section details the methodology employed to construct synthetic corporate bond returns
using Credit Default Swap (CDS) spreads. For each firm in our sample, we derive the return

of a hypothetical five-year zero-coupon corporate bond by integrating information from CDS
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spreads and risk-free treasury yields.

Specifically, at the end of each month t, we calculate the theoretical fair price (P;) of a five-
year zero-coupon bond. This valuation is based on the prevailing five-year CDS spread for the
corresponding firm and the five-year zero-coupon treasury yield at that time. Then, at the end
of the following month, t+1, we compute the fair price (P;;;) of the same hypothetical bond,
which now has a remaining time to maturity of four years and eleven months. To determine
the appropriate discount rate for this shorter maturity, we linearly interpolate the relevant CDS
spreads and zero-coupon treasury yields observed in month ¢+ 1 for the four-year and five-
year maturities. This interpolation allows us to estimate the yield corresponding to the bond’s
remaining tenor. Finally, the synthetic corporate bond return for month 7+ 1 is calculated as
the logarithmic difference in the bond’s fair price between the two consecutive months: Bond
Return;,j = In(Psy1) — In(Py)

The results are presented in Table A.5 and Table A.6. We obtain quotes of CDS contracts
with modified restructuring clauses on individual U.S. corporations denominated in U.S. dol-
lars from Markit. The sample period is July 2004 to June 2023. Treasury par yield is obtain from
the U.S. Department of the Treasury.

A.6 Duration-Matched Returns using Interest Rate Swaps

As discussed in Section 2.1, we compute the duration-matched return rgtsy for corporate bond
i in month ¢ using the Treasury yield curve of Giirkaynak et al. (2007). One potential concern
with using the Treasury yield curve to measure the return component associated with duration
risk is that Treasury securities have been shown to carry convenience premiums due to their
role as safe assets (Krishnamurthy and Vissing-Jorgensen, 2012). Moreover, it has also been
documented that long-term Treasury securities may also suffer from inconvenience discounts
in market stress (He, Nagel, and Song, 2022). These components are beyond the returns due to
duration risk and may confound the decomposition of corporate bond excess return into the
duration and credit components.

To address this concern, we compute the duration-matched returns using interest rate swaps
(IRS), which are little affected by the convenience premiums or inconvenience discounts in-
curred by holding positions in cash Treasury securities. Specifically, we obtain monthly series
of standard IRS rates from Bloomberg. We follow the procedure in Giirkaynak et al. (2007) to
compute the zero-coupon yields based on the IRS rates, based on which we use the same pro-
cedure discussed in Section 2.1 to compute the duration-matched return for each corporate
bond in each month.

Table A.7 and Table A.8 present the analyses using the IRS-based duration matching. The re-
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sults are fairly similar to the main results using the inflation swap rate (as presented in Tables 5
to 7, 9 and A.3). In particular, inflation beta is predominantly positive for the credit compo-
nent of corporate bond return (from Panel A), the cross-sectional variation in inflation beta is
primarily driven by variation in credit excess returns with higher-default-risk bonds exhibiting
more pronounced positive inflation betas (from the first three columns of Panel B), inflation
beta positively predicts future bond returns in the cross-section with the effect entirely driven
by credit excess returns (from the fourth and fifth columns of Panel B), and firms with higher
bond inflation betas also tend to have higher stock inflation betas (from the last two columns
of Panel B).

A.7 Robustness to Call Options

The TRACE sample of corporate bonds we use in the main analyses contains bonds with call op-
tions, which may affect bond prices and returns. To check the robustness of our main findings
to call options, we exclude bonds with conversion, put, or fixed-price call options, but similar
to Bao et al. (2011), we retain bonds with only make-whole call options because these options
have little effect on bond the price of a bond.

Table A.9 and Table A.10 present the analyses using this sample. The results are similar to
the main results. In particular, inflation beta is predominantly positive for the credit compo-
nent of corporate bond return (from Panel A), the cross-sectional variation in inflation beta is
primarily driven by variation in credit excess returns with higher-default-risk bonds exhibiting
more pronounced positive inflation betas (from the first three columns of Panel B), inflation
beta positively predicts future bond returns in the cross-section with the effect entirely driven
by credit excess returns (from the fourth and fifth columns of Panel B), and firms with higher
bond inflation betas also tend to have higher stock inflation betas (from the last two columns
of Panel B).

A.8 Inflation Beta and Credit Characteristics

In this section, we check how much the effect of inflation beta for future bond returns overlaps
with the effect of bond characteristics related to default. Specifically, we form 5 x 5 portfolios
based on bonds’ credit rating and time-to-maturity and then subtract the returns of each bond
by the average return of the ratingxmaturity portfolio to which this bond belongs. We report
such returns of the inflation-beta-sorted portfolios in Panel A of Table A.11. We observe that
the high-minus-low average spread in bond excess return is reduced by about 60%. Moreover,

this reduction occurs mostly for the credit component.
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We also conduct similar analyses using the credit spread of a bond as its default character-
istic. The results, as reported in Panel B of Table A.11, are the same as those using credit rating.
Specifically, we form quintile portfolios based on bonds’ credit spread level and then subtract
the returns of each bond by the average return of the credit-spread sorted portfolio to which
this bond belongs. Overall, these results suggest that the systematic inflation risk exposure can
explain a large fraction of cross-sectional return differences associated with bond-level default
characteristics, lending support to the use of such characteristics as default risk measures (Geb-
hardt et al., 2005).

A.9 Firm-Level Results

In this section, we examine whether our main findings—conducted at the bond-level—remain
valid at the firm-level. Intuitively, if the inflation-default relationship is the primary driver of
the effects of inflation risk on corporate bond returns, our main findings should remain similar
at the firm-level because corporate bonds of the same firm typically share similar default risk.

Accordingly, we compute the value-weighted inflation betas, credit ratings, and returns us-
ing all bonds of each firm in each month. Using this firm-level sample, we conduct analyses
similar to the main analyses and report the results in Table A.12. All of our main findings at the
bond-level remain valid at the firm-level. In particular, inflation beta is predominantly positive
for the credit component of corporate bond return (from Panel A),* the cross-sectional varia-
tion in inflation beta is primarily driven by variation in credit excess returns with higher-default-
risk bonds exhibiting more pronounced positive inflation betas (from the first three columns of
Panels B and C), and inflation beta positively predicts future bond returns in the cross-section
with the effect entirely driven by credit excess returns (from the fourth and fifth columns of
Panels B and C).

34We only report the “% Positive Issuer-Month" that is based on the issuer-month observations directly. We do
not report the summaries that are based on the pre-calculation of the cross-sectional value-weighted monthly
averages—-those reported in the first three rows of Table 4 particularly—because they are the same as those using
bond-level observations.
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Table A.3. BAML Sample: Level of Inflation Betas

This table presents summaries of the inflation betas for the bond excess return (8(r x; ;, Alnflation,)),
for the credit component of the bond return (ﬁ(rxg; edit Alnflation,)), and for the duration component
of the bond return (,B(rxll.? t”r ation Afpflation,)), using the Bank of America Merrill Lynch (BAML) data of
corporate bond prices. Panel A presents inflation beta estimates with respect to the monthly headline
CPI growth rate and Panel B presents those with respect to the 10-year inflation swap rate. We report
the time-series average of cross-sectional value-weighted monthly beta estimates in the row labeled
as “Mean", and the corresponding Newey-West ¢-statistics with 36 lags in parentheses. We also report
two measures that capture the fraction of positive inflation beta estimates: “% of Positive Month” is the
proportion of all months where the cross-sectional value-weighted beta is positive, and “% of Positive
Bond-Month” is the proportion of all bond-month observations where the individual bond-month in-
flation beta estimates are positive. The sample period spans from July 2004 to March 2022. Significance
levels: *** for p < 0.01 and ** for p < 0.05, and * for p < 0.1, where p is the p-value.

09) ) 3)
ﬁ (rxi,t, Alnﬂationt) ﬁ (rxl.ci;edit, AInﬂationt) :B (rxDuration, AInﬂation[)

it
A. Monthly CPI Growth

Mean 0.046 1.995%** -1.953***
t-stat (0.183) (6.711) (-8.065)
% of Positive Month 48.4% 97.9% 0.0%
% of Positive Bond-Month 43.1% 89.3% 2.6%
B. Inflation Swap Rate

Mean 0.547 6.841*** -6.300***
t-stat (0.671) (6.642) (-7.516)
% of Positive Month 59.6% 100.0% 0.0%
% of Positive Bond-Month 47.4% 96.5% 0.7%
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Table A.5. CDS-Implied Corporate Bond Returns: Level of Inflation Beta

This table presents summaries of the inflation betas for the bond excess return (8(r x; r, Alnflation;)), for
the credit component of the bond return (ﬁ(rxg[’ edit Alnflation,)), and for the duration component of
the bond return (ﬁ(rxf.?;” ation Afnflation,)), using the returns of synthetic five-year zero-coupon cor-
porate bonds implied from the Credit Default Swap (CDS). Panel A presents inflation beta estimates with
respect to the monthly headline CPI growth rate and Panel B presents those with respect to the 10-year
inflation swap rate. We report the time-series average of cross-sectional value-weighted monthly beta
estimates in the row labeled as “Mean", and the corresponding Newey-West ¢-statistics with 36 lags in
parentheses. Also reported are two measures that capture the fraction of positive inflation beta esti-
mates: “% of Positive Month” is the proportion of all months where the cross-sectional value-weighted
beta is positive, and “% of Positive Bond-Month” is the proportion of all bond-month observations where
the individual bond-month inflation beta estimates are positive. The sample period spans from July
2004 to June 2023. Significance levels: *** for p < 0.01 and ** for p < 0.05, and * for p < 0.1, where p is

the p-value.
(1) 2) 3)
B (rxi,t, Alnﬂationt) B (rxgrtedit, AInﬂationt) i (rx?;lration, AInﬂation[)

A. Monthly CPI Growth
Mean -0.266 0.814%** -1.080%**
t-stat (-1.460) (4.776) (-8.373)
% of Positive Month 40.9% 91.1% 2.5%
% of Positive Bond-Month 22.8% 65.7% 2.9%

B. Inflation Swap Rate

Mean -0.579 2.726%** -3.305%**
t-stat (-0.720) (5.841) (-6.086)
% of Positive Month 43.8% 96.6% 1.5%
% of Positive Bond-Month 26.8% 78.9% 1.4%
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Table A.6. CDS-Implied Corporate Bond Returns: Cross-Sectional Variation

Using the returns of synthetic five-year zero-coupon corporate bonds implied from the Credit Default
Swap (CDS), this table presents summaries of the quintile portfolios that are sorted by bond excess re-
turn inflation beta (using the CDS sample in the first three columns) and the firm quintile portfolios that
are sorted by firm-level average bond credit component inflation beta (using the CDS-stock matched
sample in the last two columns). We use the monthly headline CPI growth rate in Panel A and the 10-

year inflation swap rates in Panel B. In the first three columns, we report the average of the credit compo-
Credit
it

each quintile portfolio. In the last two columns, we report the average bond credit component inflation

nent inflation beta (B(rx ,Alnflation;)), bond ratings, and credit component returns (rxicrtedit), for
beta and the average stock inflation beta, for each quintile portfolio. Inflation betas and bond ratings
are equally weighted, while returns are value weighted. The “High-Low” row provides the differences
between the highest and lowest quintile portfolios. Newey-West ¢-statistics, computed with 36 lags, are
kK %k

reported in parentheses. The sample period spans from July 2004 to June 2023. Significance levels:
for p <0.01 and ** for p < 0.05, and * for p < 0.1, where p is the p-value.

CDS CDS Matched with Stocks
B (r xg;edit’ Alnflation [) Rating rxgidlit i (r xg;Edit, Alnﬂationt) B (r xls‘t;)ck, AInﬂationt)
A. CPI Growth
1 -1.044 10.031 0.131 -0.962 0.345
(-7.653) (29.820)  (1.184) (-7.134) (0.936)
2 -0.005 7.871 0.036 0.001 1.48
(-0.119) (54.309) (0.468) (0.020) (3.351)
3 0.222 8.004 0.109 0.205 1.82
(2.361) (79.075)  (2.898) (2.570) (4.000)
4 0.678 9.098 0.211 0.61 3.071
(3.354) (62.277)  (3.183) (4.162) (4.449)
5 4.183 11.846 0.293 3.761 6.812
(6.349) (108.991) (1.831) (5.991) (4.809)
High-Low 5.227%** 1.815***  0.162** 4.723%** 6.467***
(7.388) (4.358) (2.288) (7.704) (5.166)
B Inflation Swap Rate
1 -1.363 9.546 0.142 -1.159 12.416
(-3.547) (46.165)  (1.664) (-3.829) (3.010)
2 0.223 7.672 0.054 0.243 11.172
(1.708) (64.712)  (1.056) (2.002) (3.625)
3 0.836 8.162 0.128 0.812 13.283
(3.511) (58.291) (2.912) (4.334) (4.274)
4 2.371 9.109 0.175 2.243 19.467
(4.676) (34.902) (2.173) (5.737) (4.607)
5 11.463 12.315 0.28 10.957 32.089
(8.276) (155.209) (1.534) (8.084) (4.372)
High-Low 12.825%** 2.769%** 0.138 12.117%** 19.673***
(10.314) (10.129)  (1.061) (10.444) (5.404)
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Table A.7. Duration-Matched Returns using Interest Rate Swaps: Level of Inflation Betas

Using duration-matched returns constructed with interest rate swaps, this table presents summaries
of the inflation betas for the bond excess return (B(rx; Alnflation;)), for the credit component
of the bond return (ﬁ(rxg; edit Alnflation,)), and for the duration component of the bond return
(ﬁ(rxf[”’ ation Afnflation,)). Panel A presents inflation beta estimates with respect to the monthly head-
line CPI growth rate and Panel B presents those with respect to the 10-year inflation swap rate. We report
the time-series average of cross-sectional value-weighted monthly beta estimates in the row labeled as
“Mean", and the corresponding Newey-West ¢-statistics with 36 lags in parentheses. We also report
two measures that capture the fraction of positive inflation beta estimates: “% of Positive Month” is the
proportion of all months where the cross-sectional value-weighted beta is positive, and “% of Positive
Bond-Month” is the proportion of all bond-month observations where the individual bond-month in-
flation beta estimates are positive. The sample period spans from July 2004 to March 2022. Significance

levels: *** for p <0.01 and ** for p < 0.05, and * for p < 0.1, where p is the p-value.

0] ) 3)
,B (rxi,t, Alnﬂationt) ﬁ (rxl%edit» AInﬂationt) :B (rxDuration, AInﬂation[)

it
A. Monthly CPI Growth

Mean -0.552%** 1.362%** -1.914***
t-stat (-4.954) (4.720) (-8.182)
% of PositiveMonth 13.4% 93.0% 0.0%
% of Positive Bond-Month 34.7% 74.2% 2.0%
B. Inflation Swap Rate

Mean -0.727 5.527*** -6.254***
t-stat (-0.869) (7.521) (-8.889)
% of PositiveMonth 43.3% 96.3% 0.0%
% of Positive Bond-Month 44.8% 89.4% 3.1%
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Table A.9. Robustness of the Main Results to Callable Bonds: Level of Inflation Betas

Using the bond sample that excludes callable bonds (except those with make-whole call options), this

table presents summaries of the inflation betas for the bond excess return (f(r x; ;, Alnflation;)), for the

credit component of the bond return (ﬁ(rxict'ed” ,Alnflation;)), and for the duration component of the

bond return (ﬁ(rxl.D[”r ation Alnflation,)). Panel A presents inflation beta estimates with respect to the

monthly headline CPI growth rate and Panel B presents those with respect to the 10-year inflation swap

rate. We report the time-series average of cross-sectional value-weighted monthly beta estimates in

the row labeled as “Mean", and the corresponding Newey-West ¢-statistics with 36 lags in parentheses.

We also report two measures that capture the fraction of positive inflation beta estimates: “% of Positive

Month” is the proportion of all months where the cross-sectional value-weighted beta is positive, and “%

of Positive Bond-Month” is the proportion of all bond-month observations where the individual bond-

month inflation beta estimates are positive. The sample period spans from July 2004 to March 2022.

Significance levels: *** for p < 0.01 and ** for p < 0.05, and * for p < 0.1, where p is the p-value.

0

)

B(rxi Alnflation;) f (rngfdi‘, AInﬂationt) B (rx

it

3)

Duration AInﬂation[)

A. Monthly CPI Growth

Mean -0.564*** 1.082%** -1.646***
t-stat (-4.858) (4.906) (-9.910)
% of Positive Month 14.4% 90.9% 0.0%
% of Positive Bond-Month 34.7% 70.2% 2.2%
B. Inflation Swap Rate

Mean -0.808 5.076*** -5.884***
t-stat (-0.945) (6.417) (-9.075)
% of Positive Month 37.4% 92.5% 0.0%
% of Positive Bond-Month 45.2% 89.5% 3.1%
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Table A.11. Inflation Beta and Credit Characteristics

This table reports average benchmark-adjusted next-month (¢ + 1) returns—the excess return rx; ;41 and its

Credit Duration
it+1 it+1

current-month (¢) bond excess return inflation betas. In Panel A, the benchmark-adjusted return of a bond

credit and duration components rx rx —of corporate bond quintile portfolios that are sorted by
is calculated relative to the average return of the ratingxmaturity portfolio to which this bond belongs. In
Panel B, the benchmark-adjusted return of a bond is calculated relative to the average return of the credit
spread portfolio to which this bond belongs. Columns (1)-(3) use the monthly headline CPI growth rate as
the inflation measure, while columns (4)-(6) use the 10-yaer inflation swap rate. The “High-Low” row shows
the difference between the highest and lowest quintile portfolios. Newey-West ¢-statistics, computed with 36
lags, are reported in parentheses. Significance levels: *** for p < 0.01 and ** for p < 0.05, and * for p < 0.1,

where p is the p-value.

A. Benchmark against Bond RatingxMaturity Characteristics

CPI Growth Inflation Swap Rate
N L o T o
1 -0.031 -0.032 0.001 -0.029 -0.033 0.004
(-0.442) (-0.465) (0.544) (-0.455) (-0.519) (1.539)
2 -0.037 -0.038 0.001 -0.036 -0.035 -0.001
(-1.615) (-1.567) (0.398) (-1.266) (-1.228) (-0.799)
3 -0.039 -0.036 -0.003 -0.033 -0.03 -0.003
(-1.895) (-1.824) (-1.507) (-1.396) (-1.247) (-2.859)
4 -0.043 -0.041 -0.002 -0.026 -0.024 -0.002
(-1.257)  (-1.145) (-1.012) (-0.683) (-0.614) (-1.010)
5 0.256 0.262 -0.006 0.215 0.222 -0.007
(2.201) (2.237) (-2.901) (2.116) (2.174) (-4.172)
High-Low  0.287* 0.294* -0.007** 0.244* 0.255* -0.011%**
(1.661) (1.693) (-2.601) (1.681) (1.733) (-3.371)
B. Benchmark against Credit Spreads
CPI Growth Inflation Swap Rate
P I PR e rgm e
1 -0.100 -0.108 0.008 -0.103 -0.113 0.010
(-0.826) (-1.098) (0.306) (-0.888) (-1.262) (0.307)
2 -0.020 -0.017 -0.003 -0.009 -0.010 0.000
(-0.843) (-0.949) (-0.442) (-0.343) (-0.613) (0.016)
3 -0.005 0.009 -0.015 0.009 0.023 -0.014
(-0.513) (1.268) (-1.696) (0.517) (1.834) (-1.357)
4 -0.005 0.018 -0.023 0.001 0.028 -0.027
(-0.199) (1.019) (-1.689) (0.031) (1.198) (-1.331)
5 0.174 0.209 -0.036 0.128 0.173 -0.045
(1.875) (2.372) (-2.495) (1.508) (2.194) (-1.848)
High-Low 0.273 0.317* -0.043 0.231 0.286* -0.055
(1.298) (1.728) (-1.207) (1.178) (1.760) (-1.047)
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