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Abstract

We study the inflation exposure of corporate bond returns using transaction prices
of individual bonds and both realized and forward-looking measures of inflation
from 2004 to 2022. We find that inflation betas of standard bond excess returns
(relative to T-bill rates) are negative on average, consistent with existing studies. In
striking contrast, inflation betas of credit excess returns—corporate bond returns
relative to duration-matched Treasury returns—are positive across the board, with
higher-default-risk bonds exhibiting more positive inflation betas. Moreover, infla-
tion beta positively influences bond returns in the cross-section, with the effect be-
ing entirely driven by credit excess returns. Finally, firms with higher bond inflation
betas also tend to have higher stock inflation betas. Our findings shed light on the

effects of the negative inflation—default relation on the returns of corporate bonds.
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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.! Several studies have examined the
effect of inflation risk on yield spreads of corporate bonds (Kang and Pflueger, 2015; Bhamra,
Dorion, Jeanneret and Weber, 2022), motivated by the negative relation between inflation and
corporate default observed in the data. In this paper, we build on these important works and
document several novel findings regarding the effects of inflation risk on the returns of indi-
vidual corporate bonds. These findings provide further insights into the inflation exposure of
corporate bonds and the effects of the negative inflation—default relation.

Our sample of individual corporate bond returns is constructed using the enhanced Trade
Reporting and Compliance Engine (TRACE) data set of corporate bond transactions. We follow
standard procedures in the literature to clean the data and compute monthly bond returns. Fur-
thermore, to conduct a comprehensive analysis, we use both a measure of realized inflation and
a forward-looking measure of inflation that closely reflects inflation expectations. The former
is the monthly growth rate of the consumer price index (CPI), while the latter is the long-term
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(specifically, 10-year) inflation swap rate.” Though mechanically different, realized inflation

and inflation expectations are economically intertwined.® Indeed, we find that in our sample,

! This large 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), and Breach, D’Amico and Orphanides (2020), among many others.

2Both the inflation swap rate and the breakeven inflation rate implied by Treasury Inflation-Protected Secu-
rities (TIPS) are forward-looking inflation measures derived from traded securities. Because inflation swaps are
less susceptible to liquidity and mispricing issues than TIPS (Haubrich et al., 2012; Campbell, Shiller and Viceira,
2009), we use them in our main analyses while considering TIPS in robustness checks. Moreover, since payments
for inflation swaps (and TIPS) are based on the headline CPI, we use the headline CPI in our main analyses and
examine the core CPI in further analyses. Additionally, we consider survey-based inflation forecasts as forward-
looking measures. However, monthly inflation forecasts are available only for short-term horizons, such as up to
two years ahead in the Blue Chip Economic Indicators (BCEF). See Appendix A.4 for details.

3As 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 interconnection nature and ensures the robustness



spanning July 2004 to March 2022 (based on the availability of inflation measures and corporate
bond transactions), both the CPI growth and inflation swap rate significantly and negatively
predict future corporate defaults. This negative inflation—default relation, as already docu-
mented in the existing literature, establishes the foundation for our analyses. Specifically, we
conduct three main sets of analyses.

In the first set of our main analyses (Section 3), we examine the inflation exposure of cor-
porate bond returns. Based on the aforementioned significant negative inflation—default rela-
tion, which implies that our sample period is a “good-inflation” regime (Campbell, Pflueger and
Viceira, 2020; Cieslak and Pflueger, 2023), one would expect a positive inflation exposure of cor-
porate bond returns. Surprisingly, however, existing studies in the literature find that corporate
bond returns are negatively exposed to inflation (Fang, Liu and Roussanov, 2022). We follow
the literature to estimate the inflation beta of the standard excess return used in these exist-
ing studies—defined as the total return minus one-month T-bill rate—for each bond in each
month using standard rolling-window regressions. Indeed, in 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 along-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 corporate
bonds (e.g., default risk and liquidity risk). Following Houweling and van Zundert (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 du-

of the findings but also helps understand their potential distinctions.
4 Another interesting observation is that inflation beta seems to be more negative using CPI growth than using
inflation swap rate.



ration 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
1.292 using CPI growth and 5.928 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 92.5% of the months using CPI growth and infla-
tion swap rate, respectively. At the individual bond-month level, 73.2% and 86.3% of inflation
betas of the credit component are positive using CPI growth and inflation swap rate, respec-
tively. In contrast, the inflation beta of the duration component is strongly negative across all
bonds, which results in the puzzling average negative inflation exposure of excess return that is
inconsistent with the negative inflation—-default relation.

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 inflation
beta is accounted for by the spread in credit component inflation beta. Moreover, credit rat-
ing has significant and large explanatory power for inflation beta in regressions controlling for
standard bond characteristics like maturity, coupon rate, seasoning, and so on. Overall, these
findings imply that the negative inflation—default relation is also 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 signif-
icant explanatory power for corporate bond returns in the cross section, in the second set of
our main analyses (Section 4). We note that our goal is not to propose a new cross-sectional
pricing factor for corporate bond returns. Nor are we seeking to construct corporate bond in-
vestment portfolios. Rather, our goal is to conduct simple and exploratory analyses to under-
stand whether the exposure to inflation—a key macroeconomic fundamental factor—is priced
in corporate bonds through its negative relation to 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
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 quinte 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 0.764% per month, closely matching that of the high-minus-
low excess-return-inflation-beta portfolio (again, 0.709% per month). 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 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 (Section 5), we examine the relationship between a firm’s bond in-

flation exposure and its stock inflation exposure, given that both stocks and bonds are con-



tingent claims on the firm’s underlying asset value (Merton, 1974). Specifically, the negative
inflation-default relation implies not only a positive bond inflation exposure but also a positive
stock inflation exposure. However, early studies in the literature found a significantly negative
stock inflation beta, contradicting this implication (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. Nonetheless, recent studies have documented a
less negative inflation exposure of stock returns after 2000, particularly with respect to headline
inflation (Boons, Duarte, De Roon and Szymanowska, 2020; Fang et al., 2022). Therefore, it re-
mains unclear whether a contradiction still exists regarding the effect of inflation on stock and
bond values.

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 bond inflation
betas remain significantly positive in this matched sample. Importantly, the stock inflation beta
with respect to CPI growth, though slightly negative, is negligible in magnitude and statistically
insignificant, which is broadly consistent with the findings of Boons et al. (2020) and Fang et al.
(2022). Hence, stock inflation exposure does not significantly contradict bond inflation expo-
sure in our sample period. Furthermore, the stock inflation beta with respect to the inflation
swap rate is significantly positive, implying strong consistency between stock and bond infla-
tion exposures.

We further utilize our granular firm-level data to examine the relationship between stock
and bond inflation exposures in the cross-section. Based on both portfolio-sorting analyses
and Fama-MacBeth regressions, we find a strong positive association between stock and bond
inflation exposures across firms: that is, firms with higher bond inflation betas also tend to
have higher stock inflation betas. In terms of magnitude, a one standard deviation increase in
the bond inflation beta corresponds to a 0.397 standard deviation increase in the stock inflation
beta when using the inflation swap rate, which is greater than the 0.131 increase observed when

using CPI growth. 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.

Related literature. Our paper primarily contributes to the literature on inflation risk and the
pricing of nominal bonds, which has largely focused on (plausibly) default-free Treasury bonds
(as cited in Footnote 1). Several studies, including Bhamra, Fisher and Kuehn (2011), Kang
and Pflueger (2015), and Gomes, Jermann and Schmid (2016) model how nominal debt leads
to a negative inflation—default relation. Another relevant study is Bhamra et al. (2022), which,
as mentioned above, proposes a model incorporating two nominal frictions. Both Kang and
Pflueger (2015) and Bhamra et al. (2022) include empirical analyses of the effect of inflation
risk on corporate bond prices using yield spreads. We complement these studies by examining
the effect of inflation risk on corporate bond returns in standard portfolio frameworks.” Our
approach and analyses yield three main findings—regarding the inflation exposure of corpo-
rate bond returns, the explanatory power of inflation beta for corporate bond returns, and the
cross-sectional relationship between a firm’s bond and stock inflation exposures—all of which
contribute further insights to the existing literature.

The surge in inflation since 2021 has spurred a growing number of recent studies on infla-
tion risk and asset pricing, but only a few examine corporate bonds. Those that do primarily
focus on credit spreads or credit default swap spreads (e.g., Augustin, Cong, Corhay and Weber,
2024; Bonelli, Palazzo and Yamarthy, 2024). The most closely related study is Fang et al. (2022),
which, in a comprehensive assessment of inflation exposures across various asset classes, also
considers corporate bond returns. As discussed above, Fang et al. (2022) use the standard bond
excess return measure and find a puzzling negative inflation exposure. By decomposing the

corporate bond returns into credit and duration components, we reveal the positive inflation

SNumerous studies in the literature focus on yield spreads and their changes, such as Huang and Huang (2012),
Bao, Pan and Wang (2011), Collin-Dufresne, Goldstein and Martin (2001), and He, Khorrami and Song (2022),
among others. Returns of corporate bonds are related to but generally different from yield spreads and their
changes. As Huang and Shi (2021) state, “although the determinants of corporate bond spreads and spread changes
or simply spreads themselves contain information about corporate bond returns and sometimes actually predict
such returns, the latter are generally different from yield spreads and changes in the spread.” Furthermore, ac-
cording to Asvanunt and Richardson (2017), “in a world of time varying expected returns, there can be significant
differences” between corporate bond returns and credit spreads.



exposure implied by the negative inflation—default relation.

Furthermore, we go beyond studying the inflation exposures of corporate bond returns
alone to examine the inflation exposures of both bonds and stocks at the individual firm level
jointly. Thus, our study also contributes to the extensive literature on the inflation exposure of
stocks, including early studies from the mid-70s, such as Nelson (1976), 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 and Tian (2022), and
Chaudhary and Marrow (2024). By linking the inflation exposures of bonds and stocks at the in-
dividual firm level, we uncover a positive cross-sectional association between stock and bond
inflation exposures, which can inform further theoretical developments.

In addition, the significant effect of inflation beta on corporate bond returns in the cross-
section, which we document as part of our second main set of results, also relates to the recent
literature on cross-sectional corporate bond returns. However, our study differs from this litera-
ture in important ways. In particular, 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 in-
vestment strategies and mutual fund performance.® Instead, our primary goal is to examine the
economic effects of the negative inflation—-default relation on the inflation exposure of cor-
porate bond returns. Moreover, regarding 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.

6This extensive literature includes Fama and French (1993), Gebhardt, Hvidkjaer and Swaminathan (2005), Lin,
Wang and Wu (2011), Houweling and van Zundert (2017), Israel et al. (2018), Bai, Bali and Wen (2019), Kelly, Pal-
hares 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).



2 Data and Measures

In this section, we first introduce our sample of corporate bonds and calculation of corporate
bond returns. We then discuss the inflation measures used in our analyses. We finally present
some simple evidence on the negative inflation—default relation 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-
tained by the Financial Industry Regulatory Authority (FINRA).” 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, transactions with trade price less than $5 or
greater than $1,000, transactions that are labelled as when-issued, locked-in, or have special
sales conditions, and 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-

"The 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).



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 39,477 unique bonds and 14,093,218 transactions in total.

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 (Bao and Hou,
2017; Dickerson et al., 2023). 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 ¢ -1, which we denote by P; ;1. Specifically, the

month-z gross return for bond i is calculated as

Pi,t + AIZ"; + Ci,t
Tijr= -
Pir 1+ Al

1, 1)

where AI; ; and C; ; are the accrued interest and coupon payment for bond 7 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

1) and keep the return calculated using this price and P; ;.



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

rXir=Tit— r[. (2)
where r[ 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), which
we also focus on in our first set of main analyses in Section 4.

Nevertheless, to investigate the economic channels of the effects of inflation risk on corpo-
rate bond returns, we decompose the excess return rx; ; using a duration-matched Treasury
return. Specifically, following Binsbergen et al. (2024), we compute the duration-matched Trea-
sury return r g;y 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
it

Tsy _ f 3)

TXip=Tig =T, +T; " =T,

r xCredit r xDuratlon
It it

Duration

where rx;’; 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).
Overall, we construct a bond return sample at the bondxmonth level from July 2002 to
March 2022. Nevertheless, for the proper computation of inflation beta in subsequent analy-
ses, we keep a bond xmonth observation only when there are at least 24 months of valid returns
within the previous 36 months associated with it. Further, our inflation measure is available
starting from July 2004 (see Section 2.2 below for details), so the resulting sample of corporate

bond returns for portfolio analysis starts from September 2006. Table 1 provides a summary

of our sample of corporate bond returns. In total, there are 10,110 bonds issued by 2,307 firms,

10



I¢'1 vi'6 668 €20 28'¢ 68'99¥ SL'T 8'v 8¢9 P3s

0C0 €L°0 €6°0 070 6571 0T'eSy S0°L L6V LT°L uesN AH
69°'1 96°¢ 06'¢C ralll 00°¢ 7.°€69 21 €LY €6'8 P3s

Tl 020 770 0v'0 67'L 09'029 148" IS ¢0'6 Ueo\ Ol
a8'1l €0'¢ 0c’e cL0 0091 00°0S¢1 00'8 2901 89'1¢ 06d
080 9Tl'l 6€'1 690 00°¢I 0s'6vL G669 GL'9 056 aLd
6€°0- 96°0- 0¥°0- 61°0 00’2 00°00¢ 1 74 €8'1 LT°E gcd
€e'1- vee- ¢8'1- 80°0 00°S 18°9¢ €re €80 ¢6'1 0ld
96’1 26 19§ ¥20 €0'¥ I1°G€9 ¥6'1 9% 92'8 PIS

60°0 910 620 8c'0 00'6 00°00¥ 08'S L9°E L9°S URIPO
€2°0 L0 090 070 GL'6 9€°295 GL'S L0°S 97’8 uBa 1\
couﬁmmi %hwi iy guruoseag duney (wwg) uodnoy a3y Aumew sonspels  adues
durpueisinQ 01 ULy,

98.c¥8 UOW X PUO(q #

€69°‘Ge Spuoq #

€26 SWLIL #

2202 U21e - 00T AInf potrad ardureg

‘3une1n

B 0] SI9Jal ¢ pue MCEMH YVV Uk 0] SI9Jal T alaym ‘S9100S [edlIoWinu [eUOIIU3AUO0) Ul 91k wwgﬁwm ‘SUONBAISSO [Juolw-puo( 9yl 10 suiniyal puoq

Jo syusuodurod uoneInp 3y} pue ‘syusuodurod IPaId Y} ‘(Guadiad ur) SUINIdI $$39Xa A[iuoul ‘(Juadiad UI) SUINIAI $SIIXI A[puon ‘(A)irniewt

reurdiio Aq papialp a3e) dutuoseas ‘Gunel JIpaId ‘(SI[[Op JO SUOI[[IW Ur) UurpueisIno junoure 3y} ‘(quadiad ur) aje1 uodnod ‘(s1eak ur) agde puoq

‘(s1eak ur) Ay1Injew 0) AN “9°T ‘SONSLIdIOBIRYD PUEB UINJAI PUO( Jo sa[Nuadidd Yloe pue ‘YIS, ‘YISz ‘Yo Yl PUB ‘UONBIASD PIEPUE)S ‘UBIPIUI

‘ueauwI 9} sazrrewrwins [@ued wo310q Y], ‘SIsATeue orjoppiod Ino Ul SUONEBAISSqO JUOUW-PUO( pue ‘spuoq anbrun ‘suiiy anbrun jo 1aqunu ay)

Surpnpour ‘porrad aydures oy uo s[re1ap sapiaoid [pued dol oy, ‘sasATeue 1o ui pasn ajdures puoq 3} 10j Sonsnels aAndi1osap syuasaid s[qel siy L,

suIn)ay puog 3erodio) jo sjdureg ay) jo Arewrwung *[ d[qeL

11



with 394,696 bond xmonth observations over the sample period from September 2006 to March
2022 (hence, there are around 2,137 bonds per month on average).

The first six columns of Table 1 report the time-series average of the cross-sectional bond
characteristics. We observe the average bond in our sample has a time-to-maturity of 8.1 years,
an age of 6.7 years, a coupon rate of 5.75%, an outstanding amount of $677 million dollars, and a
rating of 10.03 (corresponding to a BBB rating).? Moreover, we calculate the seasoning measure
of abond as its age divided by original maturity, which captures bond illiquidity as newly-issued
bonds tend to be more liquid (Israel et al., 2018). We observe that a bond in our sample has an
average seasoning of 0.51, i.e., halfway through the 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-
serve that the bond excess return averages 0.59% per month, with the duration component
around 0.21% and credit component around 0.37%. 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 0.77% and an average P10-to-P90 range of -0.79% to
1.28%, while the latter has an average standard derivation of 3.92% and an average P10-to-P90
range of -2.15% to 3.43%. Hence, the major portion of the cross-sectional variation of corporate
bond excess return is mainly associated with its credit component.

In the last four rows of Table 1, we provide a summary of the investment grade (IG) and
high yield (HY) corporate bonds, respectively. We observe that an average IG bond has a higher

time to maturity, lower age, lower coupon rate, and higher outstanding amount than an aver-

8We 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 higher credit risk. Numerical ratings of 10 or below (BBB- or better) are classified
as investment grade, and ratings of 11 or higher (BB+ or worse) are classified as high yield.

9Note that the fraction of the excess return that is accounted for by the duration component is lower in our
sample (0.21/0.59 = 36%) than in the sample used by Binsbergen et al. (2024) (more than 60%). One important
reason is that their sample period is from January 1986 to December 2020 during which the long-term Treasury
excess return is around 0.2%, higher than that in our sample period from August 2004 to March 2022 only around
0.2%. The higher Treasury return in earlier periods arises from the well-known secular decline in interest rates over
the past several decades.
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age HY bond, but their seasoning is quite similar. Moreover, in terms of the excess return, HY
bonds have a higher mean and higher (within-group) cross-sectional standard deviation than
IG bonds. The HY-IG difference in excess return averages around 0.5% per month, similar to the
premium of the credit risk factor of Bai et al. (2019) (both the original factor and the replicated
factor in Dickerson et al. (2023)). In contrast, in terms of the duration component, HY bonds
have a slightly lower mean and greatly lower cross-sectional standard derivation, further con-
firming that the cross-sectional variation of corporate bond excess return is mainly associated

with its credit component.

2.2 Inflation Measures

In this section, we introduce the two inflation measures used in our main analyses.
The first measure is the standard CPI growth defined as the difference in the natural loga-

rithm of CPI (Chen et al., 1986; Ang et al., 2008):

7, = log(CPL;/CPI,_,).

We use headline CPI in our main analyses because it determines the payoffs of inflation swaps,
as well as TIPS, that our second inflation measure is based on (we examine core CPI in addi-
tional analyses). Moreover, because we examine monthly corporate bond returns, we obtain
monthly series of CPI from the U.S. Bureau of Labor Statistics (BLS) and use the monthly CPI
growth as the measure of realized inflation rate (we also examine the annual CPI growth, known
as the year-over-year inflation rate, in additional analyses).

The second one is the inflation swap rate as a forward-looking measure of inflation that is
closely related to inflation expectation. As discussed in detail in Appendix A.4, inflation swaps
are a liquid and actively traded instrument that investors use to hedge inflation risk. Compared
with TIPS, inflation swaps are less subject to liquidity and mispricing issues, so inflation swap

rate provides a better gauge of inflation than TIPS-based breakeven inflation (the difference
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Table 2. Summary of Inflation Measures

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

Mean Median Std P10 P25 P75 P90
Headline CPI Growth 2.58 2.57 4.02 -099 0.60 445 6.72
10-year Inflation Swap Rate  2.41 2.50 039 1.88 2.14 272 2.83

between yields of nominal Treasury securities and TIPS); see Campbell et al. (2009) for detailed
evidence. Moreover, inflation swap rates are available at high-frequency for long maturities up
to 30 years, which are not available in survey forecasts. For comparison, the monthly Blue Chip
survey forecasts only go out to two years ahead at most, while ten-year ahead inflation forecasts
in the Survey of Professional Forecasters (SPF) are only available on guarterly basis.

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.

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

for the former but only 0.39 percent for the latter. We then plot the monthly series of the two

10For 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.

"Eor 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.federalreserve.
gov/monetarypolicy/files/FOMC20180321tealbooka20180309.pdf. We also examine the performance of 1-year, 5-
year, and 30-year inflation swap rates in Table A.5.
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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.
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.

2.3 The Negative Inflation—Default Relation

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
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Figure 2. Monthly Series of Inflation and Bond Default Measures

This figure plots the monthly time series of the 10-year inflation swap rate and the number of monthly
bond defaults. Default data are from the Moody’s Default and Recovery Database. 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 re-
ported in columns (1) and (2) of Table 3, respectively. We observe that the regression coefficients
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
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Table 3. Inflation and Corporate Bond Defaults

In columns (1) and (2), the number of bond defaults is regressed on the 12-month-lagged inflation swap
rate and monthly 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 monthly CPI growth rate, respectively. Ro-
bust ¢-statistics based on Newey and West (1987) standard errors with the rule-of-thumb bandwidth
choice 0.75N'/3 are reported in parentheses. The sample period is July 2004 to December 2022. Signifi-
cance 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

outstanding amount of all bonds. We then regress this amount ratio of bond defaults 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 corroborate the
negative inflation—default relation documented in the literature using our inflation measures
and sample period.

What economic channels underlie the negative inflation—default relation? Existing studies
have proposed several channels either explicitly or implicitly. For example, Kang and Pflueger
(2015) explicitly analyzed the “debt deflation” channel of Fisher (1933) whereby a surprise drop
in inflation results in rises in real liabilities and corporate default. Moreover, inflation has been
positively related to real macroeconomic fundamentals such as the real GDP growth since 2000
(Campbell et al., 2020; Song, 2017). Hence, with procyclical inflation or “good inflation” in our
sample period (Cieslak and Pflueger, 2023), default is conceivably low amid solid real economic

growth and should be negatively related to inflation.!?

12Another indirect channel, based on the structural models, is that high inflation implies high short-term rate,
which in turn lowers default probability (Longstaff and Schwartz, 1995).
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We emphasize that differentiating the various channels of the negative inflation—default
relation 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 particu-
lar, 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 relation as given.

3 Inflation Exposure of Corporate Bond Return

Based on the negative inflation—default relation discussed above, one would expect a positive
inflation exposure of corporate bond returns. Surprisingly, however, existing studies in the lit-
erature 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. (2022)
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 relation.

To estimate the inflation beta of corporate bond returns, we need to construct the inno-
vation 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); Ang, Bekaert
and Wei (2007); Boons et al. (2020); Hong et al. (2022). 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.'

BEor 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 use as the innovation of
inflation expectation.
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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

Inflation
i

rXim=a;+p; x Alnflation,, + 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,
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

; Inflation, La
ﬁgnﬂatlon and ﬁi g

and use the sum of as 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
i,m

corporate bond return, replacing r x; ,,, in Eq. (4) by rx and rx?;lnraﬁ"n, 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 f(rx; ;, Alnflation;), (rxg;Edit,AInﬂationt), and

B (rx?}“aﬁon, AInﬂationt), respectively. Note that based on Egs. (3) and (4), we have

B(rx;;, Alnflation,) = ,B(rxgiedit,AInﬂationt) + ,B(rx?fraﬁon, 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-

To 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-  portfolios.
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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-
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 -0.367 and
statistically significant. From panel B, the mean inflation beta with respect to inflation swap
rate is -0.135, 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
also reported in column (1) of Table 4, this fraction is 23.5% using CPI growth and 50.3% 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 36.8% using CPI growth and 46.2% 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., 2022). 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 relation and puzzling.
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Table 4. Level of Inflation Beta of Corporate Bond Returns

This table presents inflation beta estimates derived from three distinct bond return measures: the in-
flation beta calculated using the total excess returns (f(r x; ;, Alnflation;)), the inflation beta calculated
using credit component returns (ﬁ(rxcr edit Alnflation,)), and the inflation beta calculated using the
duration component returns (ﬁ(rxD uration ,Alnflation;)). The betas are estimated using two inflation
proxies: (1) shocks to inflation swap rates and (2) innovations in headline CPI. For each beta type, the
table reports the time-series average of cross-sectional value-weighted monthly beta estimates (labeled
Mean). The corresponding Newey-West ¢-statistics with 12 lags are shown in parentheses. Addition-
ally, the table exhibits two fraction measures. % Positive Month is the proportion of months where the
cross-sectional value-weighted beta is positive. % Positive Bond-Month is the proportion of individual
bond-month beta estimates that were positive across the full sample.

(1) 2) (3)
B (rxi,:, Alnflation,) [5(rxcre‘jlt AInﬂation[) ,B(rxpuration,AInﬂationt)

it
A: Monthly CPI Growth

Mean -0.367 1.292 -1.657
t-stat (-2.92) (6.92) (-13.83)
% of Positive Month 23.5% 91.4% 0.0%
% of Positive Bond-Month 36.8% 73.2% 2.0%
B: Inflation Swap Rate
Mean -0.135 5.928 -6.057
t-stat (-0.19) (7.60) (-11.05)
% of Positive Month 50.3% 92.5% 0.0%
% of Positive Bond-Month 46.2% 86.3% 3.1%

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 return as
in 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 -1.657 using CPI growth and -6.057 using inflation swap rate, both highly
significant statistically. In remarkable contrast, inflation beta of the credit component is posi-

tive: it is equal to 1.292 using CPI growth and 5.928 using inflation swap rate, both also highly
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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 relation.

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-
tive in 91.4% and 92.5% 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 73.2% and 86.3% 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 equiva-
lent to a Treasury bond whose payoff is negatively affected by rising inflation (Campbell et al.,
2020; Fang et al., 2022), has strong negative inflation 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 component of a corporate bond is predominately positive,

consistent with the negative inflation—default relation 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.
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Table 5. Inflation-Beta-Sorted Corporate Bond Portfolios

This table presents inflation beta estimates using two inflation proxies: CPI growth (CPI) and infla-
tion swap rates (SWAP). Bonds are sorted into quintile portfolios based on their overall inflation beta
B(rx; ;, Alnflation,). The table reports the average beta estimates for three bond return measures: the
inflation beta calculated using total excess returns B(r x; ;, Alnflation,), the inflation beta calculated us-
ing credit component returns ﬁ(rxg;ed” ,Alnflation;), and the inflation beta calculated using duration
component returns ,B(rxl?;”“t ion Alnflation,). The high-minus-low (H-L) row represents the difference

between the highest and lowest quintile portfolios. -statistics are reported in parentheses.

1) 2) 3)
B (rxi ¢, Alnflation;) ,B(rngdit,AInﬂationt) ﬁ(rx?;“aﬁo“,AInﬂationt)

A: Monthly CPI Growth

1 -4.265 -1.879 -2.386
(-6.045) (-2.503) (-9.982)

2 -1.268 0.314 -1.582
(-9.632) (3.336) (-12.315)

3 -0.408 0.803 -1.210
(-5.496) (7.873) (-14.078)

4 0.584 1.805 -1.221
(3.381) (7.448) (-12.669)

5 4.995 6.351 -1.356
(6.628) (7.760) (-12.907)
High-Low 9.260*** 8.230*** 1.031***

(6.975) (6.116) (5.569)

B: Inflation Swap Rate

1 -8.517 0.811 -9.330
(-6.093) (0.448) (-10.088)

2 -2.582 2.586 -5.168
(-4.420) (5.216) (-11.559)

3 -0.488 3.775 -4.274
(-0.977) (7.707) (-11.603)

4 2.247 6.840 -4.622
(3.464) (9.752) (-11.130)

5 13.658 18.922 -5.288
(8.481) (11.566) (-10.655)
High-Low 22.174%** 18.111%** 4.042%**

(9.360) (7.116) (8.015)
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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
9.26 with a ¢-stat of 6.975 for the inflation beta with respect to CPI growth and 22.174 with a
t-stat of 9.36 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-
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 8.23 to 18.111 using the two
inflation measures while the high-minus-low difference of the duration component’s inflation
beta ranges only from 1.031 to 2.042.

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

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
B (rxi,:, Alnflation) (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 14 (corresponding to a B-rating category) while the
lowest-inflation-beta quintile portfolio has an average rating of around 9 (corresponding to a
BBB-rating category).

We also report the average of other bond characteristics, including time to maturity, coupon
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Table 6. Inflation Beta and Bond Characteristics

This table presents the relation between bond inflation beta and bond characteristics. In Panel A and
B, bonds are sorted into quintile portfolios based on their §(rx; ;, AInflation,), where inflation proxies
are CPI growth and inflation swap rate, respectively. The two panels report the average characteristics of
bonds in each quintile, including credit rating (in numerical scores), time to maturity (in years), coupon
rate (in percent), seasoning (age divided by original maturity), and the amount outstanding (in millions
of dollars). Panel C presents Fama-MacBeth regression results of inflation beta on bond characteristics.

A. Portfolios by CPI Growth Beta

Portfolio Rating  Time-to-Maturity Coupon Seasoning Outstanding
1 9.957 12.632 5.834 0.400 699.728
(30.613) (39.173) (26.720)  (31.135) (19.283)
2 8.705 7.106 5.309 0.511 769.362
(46.856) (23.050) (22.884)  (32.034) (31.742)
3 8.735 5.571 5.284 0.578 753.984
(122.204) (17.776) (26.121)  (52.668) (36.795)
4 9.795 6.386 5.730 0.567 646.801
(48.073) (13.345) (31.217)  (48.078) (35.877)
5 12.993 7.938 6.545 0.528 506.049
(37.301) (21.179) (51.437)  (65.490) (19.841)
High-Low 3.036*** -4.694*** 0.712*%**  0.128*** -193.679***
(6.540) (-6.985) (4.745) (8.583) (-7.664)
B. Portfolios by Inflation Swap Rate Beta
Portfolio Rating  Time-to-Maturity Coupon Seasoning Outstanding
1 8.833 13.340 5.558 0.386 755.438
(20.833) (39.508) (24.920)  (58.430) (16.585)
2 8.372 6.463 5.127 0.538 760.858
(59.221) (19.331) (21.444)  (34.745) (42.667)
3 8.830 5.392 5.302 0.585 730.697
(108.250) (20.025) (26.549)  (50.730) (44.798)
4 10.442 6.311 6.008 0.566 617.285
(78.931) (19.017) (39.204)  (50.853) (32.986)
5 13.754 8.123 6.724 0.509 513.105
(63.541) (30.502) (56.276)  (56.978) (17.024)
High-Low 4.921 % -5.217*** 1.166***  0.123*** -242.332%**
(14.210) (-12.670) (9.326) (11.295) (-5.659)
C. Fama-MacBeth Regressions
CPI Growth Inflation Swap Rate
Rating 0.266*** 0.273*** 0.948*** 0.940***
(4.369) (4.436) (7.026) (6.993)
Time-to-Maturity 0.078*** 0.259%**
(9.050) (9.246)
Coupon 0.118** 0.375%**
(2.024) (3.991)
Seasoning 0.015 -3.293%**
(0.062) (-2.831)
Log(Outstanding) 0.144 -0.061
(0.781) (-0.192)
R? 0.093 0.168 0.165 0.322
Obs 187 187 187 187
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rate, seasoning, and amount outstanding, for the quintile portfolios. These characteristics are
mainly related to bond duration and liquidity risks 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, and have
lower outstanding balance, all significant statistically. We then report the results of Fama and
MacBeth (1973) regressions of inflation beta on bond characteristics in Panel C. Comparing the
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 regression
R? of all bond characteristics together. Overall, the results confirm the key role played by the
negative inflation—default relation 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
B(rx; ;, Alnflation;) (those reported in Table 5), we report the value-weighted average excess re-
turn next month (r x; ;+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
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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 0.7% per month. The statistical significance, though, is slightly stronger using inflation

swap rate than CPI growth.

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

Ptk 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

—0.093% and —0.084% 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 f(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 Anflation,). 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
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Table 7. Inflation Beta and Corporate Bond Returns

This table presents the average portfolio excess returns and alphas for each inflation-beta quintile port-

folio. Specifically, quintile portfolios are constructed monthly by sorting corporate bonds based on their

excess return inflation betas. The portfolio excess returns are value-weighted, using the amount out-

standing as weights. We report the alphas against duration-adjusted factor (BndRisk) and the duration-

matched Treasury factor (BndDur) in Binsbergen et al. (2024) and the liquidity risk Factor (LRF) in Dick-

erson et al. (2023) as indicated. Newey-West ¢-statistics with 12 lags are reported in parentheses. *, **,

and *** denote significance at the 10%, 5%, and 1% levels, respectively.

(D (2) 3) 4 ®) (6)

xCredit Credit
it+1 i,t+1

Duration
i,t+1

Duration

MXijpr T i,t+1

rx rXi t+1 rx rx

A: Portfolios Sorted by Excess Return Beta

High-Low

CPI Growth Inflation Swap Rate

0.434 0.145 0.289 0.373 0.090 0.282
(1.674) (0.533) (2.288) (1.390) (0.332) (2.076)
0.310 0.110 0.200 0.304 0.105 0.199
(2.462) (0.839) (2.462) (2.401) (0.817) (2.545)
0.293 0.128 0.165 0.330 0.171 0.159
(3.053) (1.319) (2.286) (3.137) (1.711) (2.222)
0.468 0.297 0.171 0.520 0.342 0.178
(2.868)  (1.990) (1.937) (3.381)  (2.386) (2.222)
1.134 0.939 0.196 1.081 0.883 0.198
(2.715) (2.241) (2.278) (2.778)  (2.223) (2.398)
0.700*  0.794** -0.093 0.709**  0.793*** -0.084
(1.905) (2.340) (-1.577) (2.103) (2.658) (-1.209)

Panel B: Portfolios Sorted by Credit Component Beta

High-Low

CPI Growth Inflation Swap Rate
0.387 0.196 0.191 0.298 0.118 0.181
(1.484) (0.714) (2.371) (1.116)  (0.425) (2.741)
0.215 0.055 0.160 0.239 0.082 0.157
(1.821)  (0.439) (2.374) (2.169)  (0.697) (2.369)
0.348 0.157 0.191 0.387 0.207 0.180
(3.210)  (1.480) (2.273) (3.362)  (1.890) (2.125)
0.547 0.304 0.242 0.584 0.321 0.263
(3.227) (1.851) (2.157) (3.445) (1.934) (2.197)
1.103 0.832 0.271 1.062 0.784 0.278
(2.831) (2.066) (2.383) (2.851)  (2.008) (2.229)
0.716**  0.636* 0.080 0.764**  0.667** 0.097
(2.232)  (1.908) (1.432) (2.575)  (2.103) (1.084)
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growth and columns (4) - (6) using inflation swap rate. These portfolios paint a similar picture.

Credit

The credit component TX i

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 0.716% per month, with the credit com-
ponent equal to 0.636% and the duration component equal to 0.08% 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
inflation is low and default is high (because of the negative inflation—default relation). Hence,
investors with exposure to systematic default risk would command high returns to hold high-
inflation-beta bonds. Most importantly, our analyses uncover a remarkable pattern—the pos-
itive effect of inflation beta on corporate bond excess return in the cross section bears on its
credit component totally.

In addition, although proposing a new cross-sectional pricing factor for corporate bond re-
turns is not our goal, it is worth checking whether the explanatory power of inflation beta is
already consolidated into existing benchmark factors, especially those that capture credit risk.
Specifically, insofar as the negative effect of inflation on default has been consolidated into
existing credit risk factors in the literature (Fama and French, 1993; Dickerson et al., 2023; Bins-
bergen et al., 2024), inflation beta should not have significant incremental power. As reported
in 22, however, we find that the effects of inflation beta on future corporate bond return are
barely affected by existing factors. Hence, either credit risk measures that can account for the
negative effect of inflation on default have not been discovered, or this negative effect necessi-
tates a multi-factor framework to capture different drivers of credit risk in affecting corporate
bond returns. Further investigation along this direction is important but beyond the scope of

the current paper and hence left for future research.
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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 nega-
tive inflation—default relation also suggests a generally positive inflation beta for stock returns.
Higher inflation is associated with lower default risk, indicating stronger firm fundamentals
and, consequently, higher equity values. However, early studies dating back to the 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: one that drives the negative effect of in-
flation on default and another that drives the negative effect of inflation on equity value. Yet,
several recent studies have documented less negative inflation exposure of stock returns after
2000, particularly concerning headline inflation (Boons et al., 2020; Fang et al., 2022). There-
fore, 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 8206 bonds and 318,400 bond-month ob-
servations, 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 com-

15Eor example, one can study the integration of equity and credit markets. We leave investigations into these
issues for future research.
16We use the Bond-Compustat-CRSP Link file provided by Chuck Fang to link bond to their corresponding stocks.
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Table 8. Summary of the Stock-Bond Matched Sample

This table presents descriptive statistics for the bond sample merged with the corresponding stocks. The
left panel provides details on the bond sample that can be matched with stocks, including the number
of unique firms, unique bonds, and bond-month observations. The mean, median, standard devia-
tion, and the 10th, 25th, 75th, and 90th percentiles of the monthly excess returns (in percent), the credit
components, and the duration components of bond returns for the bond-month observations are exhib-
ited. The right panel provide the descriptive statistics at the firm-month level. Specifically, the number
of unique stocks and stock-month observations are included. Descriptive statistics for the number of
bonds that is matched with each stock in each month, and monthly stock excess returns (in percent) are
also provided.

Bond-Level Firm Level
#issuer_id 1777 # permno 1101
# bonds 8206 # stockxmonth 79,721

#bondxmonth 318,400

rXi ¢ rxl.’;edit rx?fraﬁon # bonds per stock  Stock excess ret
Mean 0.49 0.26 0.23 Mean 3.99 0.98
Median 0.25 0.13 0.08 Median 2.00 0.98
Std 4.45 4.57 1.54 Std 6.20 13.72
P10 -1.47 -1.91 -1.21 P10 1.00 -11.03
P25 -0.29 -0.45 -0.32 P25 1.00 -4.32
P75 1.17 0.97 0.69 P75 4.00 6.01
P90 2.77 2.60 1.76 P90 8.00 12.15

ponent and duration component are 0.49%, 0.26%, and 0.23%, respectively (they equal 0.59%,
0.35%, and 0.23% for the baseline sample as reported in Table A.2). As reported in the right
panel, the matched sample has 1,101 unique firms in CRSP (based on permno), yielding a stock-
month sample of 79,721 observations. On average, each stock is linked to about 3 bonds, and
the monthly stock excess return is 0.98%.

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. (2022), and Hong et al. (2022).!7 In Panel A of Table 9, we report the monthly av-
erage of the market-level bond and stock inflation betas computed as the weighted average of

individual bond and stock inflation betas each month. We observe that bond inflation betas

17That 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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are significantly positive as in the baseline bond sample (see Table 4). Moreover, the stock in-
flation beta with respect to CPI growth, though slightly negative, is negligible in magnitude and
statistically insignificant, broadly consistent with the findings of Boons et al. (2020) and Fang
et al. (2022). Hence, stock inflation exposure does not significantly contradict bond inflation
exposure in our sample period.'® More importantly, the stock inflation beta with respect to the
inflation swap rate is significantly positive. That is, using a forward-looking inflation measure,
our analyses indicate strong consistency between the stock and bond inflation exposures.

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,
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 the bond inflation beta corresponds to a 0.397
standard deviation increase in the stock inflation beta when using the inflation swap rate, which
is greater than the 0.131 increase observed when using CPI growth.

To summarize, two main takeaways arise from the analyses in this section, which con-

18We also estimate the stock inflation betas with respect to CPI growth using the sample prior to 2004 and find
that the inflation beta is significantly negative.
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Table 9. Stock Inflation Beta and Credit Inflation Beta

This table analyzes the cross-sectional relationship between a firm’s stock inflation beta and the infla-
tion beta of the credit component of its bond returns, using two inflation measures. For each bond beta
in a given month, we match it with the corresponding stock beta. The stock inflation betas are estimated
using a similar approach to bond inflation betas, with one key distinction: the stock inflation beta esti-
mation excludes the lagged inflation innovation term, as stock returns do not face the same illiquidity
issues as bond returns. Panel A reports the time-series mean of the cross-sectional value-weighted aver-
age bond beta and stock beta, computed similar to Table 4. Panel B reports average betas for each credit
beta quintile. In particular, we compute the average credit beta for each stock, and then form portfolios
by the average credit beta. We then report the average credit beta and stock beta for each quintile, as
well as for the high-minus-low portfolio. Panel C reports the Fama-MacBeth regression result using the
normalized inflation betas, where beta is demeaned and scaled by cross-sectional standard deviation
in each month. Newey-West ¢-statistics with 12 lags are reported in parentheses. *, **, and *** denote
significance at the 10%, 5%, and 1% levels, respectively.

Panel A: Stock Inflation Betas
Credit Beta(CPI) Stock Beta(CPI) Credit Beta(SWAP) Stock Beta(SWAP)

Average 1.292 -0.008 5.928 16.385
t-stat (6.71) (-1.46) (7.35) (5.28)
Panel B: Average Betas by Credit Beta Quintiles
Portfolio Credit Beta(CPI) Stock Beta(CPI) Credit Beta(SWAP) Stock Beta(SWAP)
1 -1.116 -0.021 -0.296 12.249
(-6.116) (-2.618) (-0.402) (4.791)
2 0.405 -0.012 3.038 13.686
(3.417) (-2.732) (5.602) (6.017)
3 1.172 -0.009 5.300 15.929
(5.939) (-1.908) (7.834) (5.927)
4 2.289 -0.004 8.454 20.320
(6.301) (-0.821) (9.060) (6.029)
5 6.871 0.010 19.871 38.123
(7.180) (1.358) (10.517) (5.856)
High-Low 7.987%** 0.031%** 20.168*** 25.874%**
(8.935) (8.237) (12.174) (5.575)

Panel C: Normalized Inflation Betas
(1 (2)

Stock Beta(CPI) Stock Beta(SWAP)

Credit Beta (CPI) 0.131%**
(6.195)
Credit Beta (SWAP) 0.397***
(7.254)
R? 0.185 0.023
Months 187 187
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nect 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 some evidence of strong consistency, especially when
the forward-looking measure of inflation and post-2000 sample are used. Second, there is a
strong and positive cross-sectional association between a firm’s stock and bond inflation ex-
posures, which presents new empirical facts to guide further developments of the theory of

inflation and credit risk.

6 Conclusion

In this paper, we examine the inflation exposure of corporate bond returns and contribute to
the recent literature on inflation risk and asset pricing, motivated by the surge in inflation since
2021. Using transaction prices of individual bonds and both realized and forward-looking mea-
sures of inflation from 2004 to 2022, we document three key sets of novel evidence on the impact
of inflation on individual corporate bond returns.

Specifically, we find that while the inflation betas of standard bond excess returns (mea-
sured relative to T-bill rates) are negative on average, the inflation betas of credit excess re-
turns—corporate bond returns relative to duration-matched Treasury returns—are consistently
positive, with higher-default-risk bonds exhibiting more pronounced positive inflation betas.
Furthermore, inflation beta positively influences bond returns in the cross-section, with the ef-
fect driven entirely by credit excess returns. Lastly, firms with higher bond inflation betas also
tend to have higher stock inflation betas.

Our results contribute further insights to the literature on the inflation exposure of corporate
bonds and the economic implications of the negative inflation—-default relationship. For ex-
ample, by decomposing standard corporate bond excess returns into credit and duration com-
ponents, we reveal the positive inflation exposure of credit excess returns, which aligns with

the negative inflation—-default relation. This finding helps to reconcile the puzzling negative
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inflation exposures documented in existing studies that rely on standard excess returns. More-
over, by linking the inflation exposures of bonds and stocks at the individual firm level, we not
only provide evidence of consistency in the effect of inflation on bond and equity valuations but
also uncover a positive cross-sectional association between stock and bond inflation exposures,
which can inform further theoretical developments. Additionally, the significant explanatory
power of inflation beta for future bond returns in the cross-section suggests that future work

that comprehensively evaluates the pricing power of inflation risk in factor models is likely to

be promising.
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Appendix

In the appendix, we provide additional details and robustness checks of our main analyses.

A.1 TRACE Data Cleaning and Filtering

Table A.1 outlines the detailed procedure for sample cleaning and construction. As seen from
Panel A, we begin with TRACE corporate bond transactions data from July 2002 to March 2022.
After removing canceled, corrected, and duplicated trades, the number of transactions is re-
duced to 202,037,248. We then eliminate transactions with abnormal trading conditions. Next,
we merge the transaction-level data with the Mergent Fixed Income Securities Database (FISD)
and apply additional filters based on bond characteristics, resulting in a final sample of 14,093,218
transactions from 39,477 bonds.

Panel B further reports the cleaning process for the sample at bond-month level. Follow-
ing established literature, we construct monthly bond returns and exclude bond-months with-
out valid monthly return and duration-adjusted return estimates. In addition, we require each
bond-month to satisfy the criteria for estimating a valid inflation beta, resulting in the final

sample for which we provide summary statistics in Table 1.

A.2 Duration-Matched Treasury Returns

We adopt the approach of Binsbergen et al. (2024) to construct a duration-matched Treasury
return for each corporate bond in each month. Specifically, we calculate the duration-matched
Treasury return using the concept of Macaulay duration. Macaulay duration is commonly com-
puted as the weighted average time it takes for an asset to return the discounted cash flows to
its owner:
o0
Dury;= ) wpili, (A.1)
k=1

where w; . is the weight that the present value of the kth cash ow has in the asset value and #;
is the time until the kth cash ow. For a corporate bond with semiannual coupon payments and

$100 face value, the Macaulay duration is defined as:

Dur; ; = i t xi)+t XA (A.2)
v =l (14 L) : (1+2%4)% |’ '

where P; is the all-in price of the bond (i.e., including accrued interest), C; is the annual coupon

rate, y; is the yield to maturity, k indexes the semiannual coupon periods, K denotes the termi-
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nal period, and ¢ is the number of semiannual coupon periods from the present date ¢ until
the kth cash ow under the 30/360 daycount convention. Each term in the summation maps
into a weight w; ; 1 in equation Eq. (A.1).

After determining the duration-based weighting of the cash ows for each bond-month ob-

servation, we compute the duration-matched Treasury return as:

K
Tsy
Fityv1™ : Wi, t,kTb,t+1,k (A.3)
=1

The monthly return on the k-period zero-coupon Treasury bond is given by:

exp (—tk—1Yb,t+1,k—1)
exp (— Ik Vb, t,k)

Tbt+1,k = -1, (A.4)

where Giirkaynak et al. (2007) and #; is the actual time until the cash flow k in years.

A.3 Bond Samples with Inflation Betas and Matched Stocks

The summary provided in Table 1 correspond to the sample of bonds with available monthly
returns. As discussed in Section 3, the bond sample is further reduced after the inflation beta
estimation.

Panel A of Table A.2 presents the summary statistics for the observations used in our main
analyses in Section 3, which require a valid estimated inflation beta. Panel B of Table A.2 reports
the summary statistics for the subset of observations that can be further matched with stock

information for the analyses in Section 5.

A.4 Inflation Measures

In this section, we compare alternative inflation measures and discuss their implications for
our analyses.

Starting in the late 1990s, inflation swaps have become a liquid and actively traded instru-
ment that investors use to hedge inflation risk. The notional outstanding amount of the in-
flation swap market in early years was on the order of hundreds of billions (Pond and Mirani,
2011). Inrecentyears, the inflation swap market has been growing rapidly. For example, accord-
ing 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 is reasonably liquid, usually incurring a bid-ask spread on the or-
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der of six to ten basis points (Haubrich et al., 2012; Fleckenstein, Longstaff and Lustig, 2014).Im-
portantly, 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 Treasury inflation-protected securities (TIPS) experienced a fairly large, sustained
rise in illiquidity. Hence, inflation swaps are less subject to liquidity and mispricing issues than
TIPS, and inflation swap rate is likely a better gauge of inflation than TIPS-based breakeven in-
flation (the difference between yields of nominal Treasury securities and yields of TIPS of the
same maturity). Indeed, Campbell et al. (2009) show that inflation swaps provided a more reli-
able assessment of inflation than TIPS during the global crisis.

Moreover, 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 assessment of
future long-term inflation, which are rarely available through other sources. For example, the
monthly BlueChip survey forecasts, including the Blue Chip Economic Indicators and Blue Chip
Financial Forecasts, only go out to at most two years ahead. The Survey of Professional Fore-
casters (SPF) does cover the next ten years but is only available at a quarterly frequency.'®

Overall, the inflation swap rate is a forward-looking measure, in contrast to realized CPI
inflation, which is backward-looking. It captures longer-term future expectations at a higher
frequency than survey-based inflation forecasts and is less affected by liquidity issues compared
to TIPS-based breakeven inflation. Therefore, we use the inflation swap rate alongside headline
CPI as our primary inflation measure.

In this section, we assess the performance of alternative inflation measures. Specifically, we
consider four proxies: (1) the 1-year inflation swap rate, (2) the 10-year TIPS breakeven inflation
rate, (3) the Blue Chip Financial Forecasts Inflation (4Q ahead), and (4) core CPI. We replicate
our main analyses using each of these four alternatives. Table A.3 reports the average betas
based on these alternative inflation proxies, while Table A.4 presents the cross-section variation
of betas for each measure. Finally, Table A.5 shows the cross-sectional return results using these

alternative inflation proxies.

19The Blue Chip Economic Indicators also provide inflation forecasts 5-10 years ahead, which, however, are avail-
able at an an even lower semi-annual frequency.
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Table A.3. Level of Alternative Inflation Betas

This table presents inflation beta estimates derived from three distinct bond return measures: the in-
flation beta calculated using the total excess returns (5(r x; ;, AInflation;)), the inflation beta calculated
using credit component returns (ﬁ(rxgt’ edit Alnflation,)), and the inflation beta calculated using the
duration component returns (ﬁ(rxft”’ ation Afpflation,)). The betas are estimated using shocks to four
alternative inflation proxies: (1) 1 year inflation swap rates, (2) 10 year TIPS break-event inflation rate, (3)
Bluechip Financial Forecasts Inflation (4Q ahead), and (4) core CPI. For each beta type, the table reports
the time-series average of cross-sectional value-weighted monthly beta estimates (labeled Mean). The
corresponding Newey-West ¢-statistics with 12 lags are shown in parentheses. Additionally, the table
exhibits two fraction measures. % Positive Month is the proportion of months where the cross-sectional
value-weighted beta is positive. % Positive Bond-Month is the proportion of individual bond-month
beta estimates that were positive across the full sample.

(1) 2) 3

rx; ¢, AInflation; rxCredit ATnflation, r xPuration A1pflation,
) it it

A. SWAP (1Y)
Mean 0.238 1.596 -1.355
t-stat (2.22) (9.51) (-11.42)
% of PositiveMonth 59.4% 100.0% 0.0%
% of Positive Bond-Month 50.1% 88.0% 0.8%
B. Break-Even Rate (10Y)
Mean 0.235 5.770 -5.522
t-stat (0.31) (8.03) (-9.72)
% of PositiveMonth 64.7% 93.0% 0.0%
% of Positive Bond-Month 50.2% 89.1% 5.3%
C. BCFF Survey Forecast
Mean -0.276 0.252 -0.552
t-stat (-0.44) (0.22) (-0.39)
% of PositiveMonth 46.0% 42.8% 40.6%
% of Positive Bond-Month 47.4% 49.5% 44.9%
D. CPI Core
Mean -2.160 -2.132 -0.047
t-stat (-3.08) (-2.07) (-0.05)
% of PositiveMonth 24.6% 27.3% 40.1%
% of Positive Bond-Month 38.5% 39.8% 44.3%
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Table A.5. Alternative Inflation Betas and Corporate Bond Returns

This table presents the average portfolio excess returns, credit component, and duration component
for each inflation-beta quintile portfolio. Specifically, quintile portfolios are constructed monthly by
sorting corporate bonds based on their excess return inflation betas. The portfolio returns are value-
weighted, using the amount outstanding as weights. Newey-West ¢-statistics with 12 lags are reported

in parentheses. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.

1) 2) 3) “) () (6)

A. SWAP (1Y) B. Break-Even Rate (10Y)

1 0.518 0.230 0.288 1 0.307 0.032 0.275
(2.351) (1.032) (2.233) (1.248) (0.130) (2.012)

2 0.323 0.137 0.186 2 0.253 0.080 0.173
(2.762)  (1.250) (2.401) (2.181) (0.645) (2.411)

3 0.301 0.139 0.162 3 0.332 0.157 0.175
(2.779)  (1.259) (2.167) (3.049) (1.458) (2.400)

4 0.451 0.261 0.190 4 0.583 0.399 0.184
(2.800) (1.528) (2.173) (3.039) (2.240) (2.224)

5 1.014 0.817 0.197 5 1.177 0.975 0.202
(2.522) (1.975) (2.302) (2.792) (2.288) (2.454)
High-Low 0.497* 0.587** -0.090 High-Low 0.870** 0.942*** -0.073
(1.880) (2.462) (-1.515) (2.302) (2.754) (-1.031)

C. BCFF D. CPI core

rXige1 T xg;idl“ rxpiation rXigr1 T xgrt‘jrdl“ rxppgton

1 0.533 0.271 0.261 1 0.434 0.173 0.261
(2.135) (1.002) (2.081) (1.332) (0.499) (2.246)

2 0.348 0.154 0.195 2 0.335 0.120 0.215
(2.668) (1.128) (2.162) (2.163) (0.737) (2.475)

3 0.285 0.112 0.174 3 0.287 0.108 0.179
(2.793) (1.072) (2.409) (2.901) (1.037) (2.479)

4 0.482 0.284 0.198 4 0.426 0.254 0.172
(2.876) (1.835) (2.504) (2.982) (1.937) (2.071)

5 0.976 0.754 0.222 5 1.030 0.820 0.210
(2.629) (2.029) (2.493) (2.778)  (2.255) (2.139)
High-Low  0.443 0.482* -0.039 High-Low  0.596 0.647* -0.051
(1.520) (1.744) (-0.633) (1.542) (1.784) (-0.968)
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