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Abstract

Conventional corporate bond factors combine positions across issuers with relative
positions among bonds of the same issuer. We decompose the original holdings
of 20 characteristic-sorted portfolios into these two positions and examine how
this distinction affects factor premia, return predictability, and asset pricing
tests. We find that conventional factor premia largely reflect issuer positions,
which generate substantial common return variation beyond their exposure
to the bond market, while conventional portfolios capture little of the within-
issuer return predictability embedded in their sorting characteristics. Five of
the 20 within-issuer components have significant alphas relative to the bond
market factor, even though their corresponding original portfolios do not. Our
findings show that conventional bond factors can conceal pricing errors while
providing overlapping issuer exposures as test assets, highlighting the importance
of accounting for issuer structure in corporate bond asset pricing research.
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1 Introduction

Characteristic-sorted portfolios are among the most widely used tools in modern
empirical finance, but when multiple securities are issued by the same firm, the sorting
characteristic does not reveal whether the resulting portfolio primarily selects issuers
or securities within issuers. Sorting individual bonds into different portfolios thus can
create net long and short positions across issuers, offsetting positions among bonds of
the same issuer, or both. The standard long—short return of a corporate bond factor
combines these two positions. An investment strategy that buys high credit spread
bonds and sells low credit spread bonds is usually interpreted as a credit spread trade.
Similarly, a strategy formed on duration is interpreted as a duration trade.

This distinction is important because corporate bonds possess several features
that distinguish them from equities and other asset classes. Despite these differences,
empirical corporate bond asset pricing research has largely borrowed insights and
methodologies developed for equity research. Because these salient features have been
overlooked in the literature, corporate bond factor research now faces a replication
crisis. Recent work has begun uncovering the consequences of not considering peculiar
features of credit markets: several proposed factors lose their apparent performance
once market frictions and careful data cleaning procedures are taken into account,
raising fundamental questions about what bond factors actually measure and price.
Particular attention has been given to microstructure noise and look-ahead bias, data
errors and cleaning conventions in transaction-based TRACE data (Dickerson, Robotti,
and Rossetti, 2026; Dick-Nielsen et al., 2026), and infrequent trading and execution
delays (Dickerson, Nozawa, and Robotti, 2025).

The resulting debate extends to the broader question of which systematic risks
corporate bonds price. Dickerson, Mueller, and Robotti (2023) find that proposed
corporate bond factors provide marginal pricing ability beyond the corporate bond
market factor. Ghaderi et al. (2024), however, find stronger evidence of priced bond
risk once samples are extended, highlighting the role of statistical power when using
shorter samples.

Yet, the construction of corporate bond factors and bond test assets used in
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by sorting individual bonds without taking into consideration whether securities are
issued by the same firm.! We ask whether this approach accounts for the distinctive
structure of the corporate bond market, in which a single issuer can have multiple
securities outstanding at any point in time.

We argue that to interpret these portfolios one should distinguish the characteristic
used to form the portfolios from the positions that the portfolio sorting procedure
creates. For example, a credit spread factor can combine two different positions: i) an
issuer-level position which goes long/short all the bonds of a given issuer, and ii) a
within-issuer position, which trades bonds of the same issuer against one another. The
conventional long—short factor blends all these positions into a single one. As a result,
corporate bond factors do not reveal whether these two positions generate different
premia, are related to expected returns, represent the same sources of systematic risk,
or contribute differently when used as test assets in standard asset pricing tests.

This issue is relevant in markets where the cross-section of traded securities
corresponds to a smaller number of issuers. Unlike in equity markets, where stocks
usually identify a single firm, in corporate bond markets, one issuer can contribute
many securities to the cross-section. Bonds of the same issuer inherit exposure to an
issuer’s conditions (e.g., credit conditions), but they can differ in maturity, liquidity,
coupon, and duration. In our panel, a representative issuer behind the average bond-
month has 18.6 bonds outstanding, and issuers with at least two bonds account for
86.8% of bond-month observations and 89.6% of market value. A bond-level factor
constructed as a long—short portfolio can therefore compare issuers with different
characteristic levels, bonds with different characteristics within the same issuer, or
both.

Consider, for example, a credit spread factor. The long portfolio can hold all the
bonds of high credit spread issuers and the short portfolio can hold all the bonds of
low credit spread issuers. The same factor can also buy relatively high credit spread

bonds and sell relatively low credit spread bonds of the same issuer. In the first

1See Fama and French (1993); Gebhardt, Hvidkjaer, and Swaminathan (2005a); Lin, Wang, and
Wu (2011); Chung, Wang, and Wu (2019); Bali, Subrahmanyam, and Wen (2021); Houweling and
van Zundert (2017); Israel, Palhares, and Richardson (2018); Elkamhi, Jo, and Nozawa (2024); Kelly,
Palhares, and Pruitt (2023), among others.



case, the factor captures a comparison between issuers. In the second case, the factor
captures an issuer-neutral comparison among bonds. Although the two components
are constructed from the same characteristic, they represent different investment
positions and need not earn the same premium or reflect the same return-predictive
relation.

We first decompose standard characteristic-sorted portfolios into an issuer compo-
nent and a within-issuer component. The first preserves the portfolio’s net position in
every issuer and invests that position in the portfolio of all the issuer’s available bonds.
The second is a dollar-neutral position within every issuer, and therefore captures
relative holdings among that issuer’s bond universe. We apply this decomposition
to 20 signals commonly used in the corporate bond literature to construct factors,
build bond portfolios, and test corporate bond asset pricing models. We interpret
their economic content and attribute their payoffs to either of these two components.
Returns, alphas, and factor loadings split in the same way, so we go from a factor’s
return to its pricing errors without changing how portfolios are formed.

Our return decomposition allows us to attribute the premium generated by the
long—short factor to net positions across issuers or to relative positions among bonds of
the same issuer. However, a factor’s premium can be attributed to issuer positions even
when within-issuer variation in the characteristic is related to expected returns. In
fact, a bond factor can have a small within-issuer return premium not because within-
issuer characteristic variation is not an important determinant of expected returns,
but because the portfolio sorting procedure creates little within-issuer exposure. We
therefore complement our analysis by decomposing the sorting characteristic into its
issuer-level average and a within-issuer component which captures a bond’s deviation
from its issuer’s average characteristic and estimate how future bond returns vary
with each source of characteristic variation. This allows us to separate the exposure
generated by the portfolio sorting procedure from the relation between each source of
variation and expected returns.

We find that 13 of the 14 factors with absolute average returns above 20 bps per
month earn between 61% and 98% of that premium from net issuer positions. The

credit spread factor premium, for example, is primarily an issuer trade, with 89 bps



out of 96 bps earned through issuer positions. The return attribution reflects the
exposure generated by the sorting procedure, as the credit spread difference between
the long and short leg of the factor is 2.11 standard deviations across issuers and only
0.20 within issuers. On the other hand, 18 of the 24 bps of the maturity premium
come from relative positions among bonds of the same issuer, with the maturity sort
generating substantially more exposure to within-issuer level variation (0.91 and 2.35
standard deviations of total maturity across and within issuers, respectively).

However, the return decomposition does not reveal whether issuer-level or within-
issuer variation in the characteristic is more strongly related to future returns. Using
monthly Fama and MacBeth (1973) (FM) regressions of bond returns on the issuer
and within-issuer components, we find that six of the 20 within-issuer slopes are
significant at the 5% level, against four out of 20 issuer slopes. For credit spread,
a one-standard-deviation increase in a bond’s credit spread relative to its issuer’s
average predicts an increase of 30.05 bps in next-month return (¢ = 2.96), while the
corresponding issuer-level effect is 24.14 bps (¢ = 1.88). Thus, although the standard
long—short credit spread factor earns almost all of its premium through issuer positions,
credit spread also predicts relative returns within issuers. Combining the estimated
conditional return slopes with the characteristic exposure created by the portfolio
sorting procedure allows us to understand how much of a portfolio’s return can be
attributed to variation on each margin.

We then explore the asset pricing implications. Our findings complement the
evidence of Dickerson, Mueller, and Robotti (2023) that proposed corporate bond
factors generally provide little incremental pricing ability beyond the bond market
factor. Testing a conventional bond factor’s alpha asks whether its average return is
explained by exposure to the bond market factor but because the factor combines
issuer positions with relative bond selection, an insignificant alpha does not establish
that the market factor explains the average returns of both components. We explore
whether bond market risk also explains the relative returns associated with the sorting
characteristic within issuers. For five of the 20 factors, within-issuer alphas are
statistically significant even though conventional factor alphas are not. In several

of these cases, most of the average return left unexplained by the bond market is



associated with the characteristic used to construct the factor. Even within issuers,
sorting on one characteristic creates exposure to other bond attributes. These exposures
can carry offsetting alphas, leaving an insignificant within-issuer alpha even when the
bond market factor fails to explain the relative returns associated with the sorting

characteristic.

Related literature. Our paper contributes to the empirical literature on the cross-
section of corporate bond returns, in particular on factor construction, the choice
of test assets, and the implications for asset pricing tests. While, from a structural
perspective, risky debt can be thought of as a position in a risk-free bond and a short
put on the issuer’s assets (Merton, 1974), with the same firm state affecting both equity
and bond pricing, corporate bonds remain a distinct claim on that state (Campbell
and Taksler, 2003; Schaefer and Strebulaev, 2008). Yet, empirical researchers usually
start from bond characteristics, rank securities, and interpret the long—short return
spread as a bond characteristic premium. We study the economic content and the
implications of this research design. Our paper first contributes to the literature on
factor models for corporate bonds. Fama and French (1993) were among the first to
propose a factor model for equities and corporate bonds, in which equity market, size,
and value factors along with term and default factors were able to capture common
variation in bond returns. Later work employs portfolios formed from yield, rating,
value, carry, momentum, reversal, liquidity, downside risk, and related characteristics
(Gebhardt, Hvidkjaer, and Swaminathan, 2005a; Jostova et al., 2013; Houweling and
van Zundert, 2017; Israel, Palhares, and Richardson, 2018; Bali, Subrahmanyam, and
Wen, 2021; Bartram, Grinblatt, and Nozawa, 2025) to identify bond-specific economic
mechanisms. Credit spreads reflect expected losses, risk compensation, and non-credit
components (Nozawa, 2017), while bond returns also reflect illiquidity, aggregate
liquidity risk, and dealer balance sheet conditions (Bao, Pan, and Wang, 2011; Lin,
Wang, and Wu, 2011; He, Khorrami, and Song, 2022). The design of factors, however,
generally mimics the construction of factors in the equity literature: sort securities on
a characteristic and study the difference of the returns of the extreme portfolios. Thus,

even when the proposed mechanism is specific to credit, liquidity, or over-the-counter



trading, the empirical payoff can still be a mixture of issuer selection and relative
bond selection.

Another strand of literature focuses on equity and corporate bond market inte-
gration. Tests based on return predictability and relative pricing point to incomplete
integration. Equity anomalies transmit unevenly to bonds (Gebhardt, Hvidkjaer, and
Swaminathan, 2005b; Chordia et al., 2017); market-specific premia and equity—credit
pricing discrepancies vary with limits to arbitrage (Choi and Kim, 2018; Kapadia
and Pu, 2012); and debt—equity valuation gaps predict stock and bond returns in
opposite directions (Chen, Chen, and Li, 2026). Recent work on joint pricing models
nevertheless recovers substantial common structure while retaining market-specific
term-structure risk or differences in the prices of common factors (Dickerson, Julliard,
and Mueller, 2026; Chen et al., 2026).

Our paper also speaks to the literature on the construction of test assets. Empirical
asset pricing tests employ proposed factor models to price a small cross section of
characteristic sorted bond portfolios, usually one- or two-way sorts on size, rating, yield,
maturity, and credit spread (Gebhardt, Hvidkjaer, and Swaminathan, 2005a; Dickerson,
Mueller, and Robotti, 2023; Dickerson, Julliard, and Mueller, 2026), although there
is no consensus on the pricing power of commonly proposed corporate bond factors.
Yet, Lewellen, Nagel, and Shanken (2010) show that common structure among test
portfolios can make cross-sectional fit easy to achieve, while Bryzgalova, Pelger, and
Zhu (2025) argue that a large number of portfolios need not retain a large number of
nonredundant payoffs. The bond market adds a hierarchical version of this problem
since many characteristic portfolios can repeatedly repackage net positions in the
same issuers while adding little variation in the bond characteristic used to form
those portfolios. Our decomposition identifies whether each test asset contributes an
issuer-level payoff, a within-issuer payoff, or both.

The rest of the paper proceeds as follows. Section 2 develops the portfolio,
characteristic, and regression decompositions. Section 3 describes the data, portfolio
construction, and issuer definition. Section 4 presents the return attribution and
the predictive results. Section 5 explores the asset pricing implications. Section 6

concludes.



2 Two Positions in Characteristic-Sorted Portfolios

Suppose we want to know whether a characteristic z is related to differences in expected
corporate bond returns. The usual research design to answer this question starts from
sorting individual bonds into K portfolios on characteristic z. If bonds of some issuers
have high values of z and bonds of other issuers have low values of z, the resulting
long—short portfolio is an investment strategy that buys high-z issuers and sells low-z
issuers. Conversely, if bonds of the same issuer are placed in different portfolios and
are not clustered in a specific bin, the resulting long—short portfolio can take relative
positions within that issuer. Sorting individual bonds into portfolios therefore does
not determine whether the resulting long—short return spread is driven by issuer-level
characteristic variation, within-issuer characteristic variation, or a combination of the
two.

We take the standard characteristic-sorted portfolios as given and decompose
their return into these two components. Unlike Dick-Nielsen et al. (2026), we do
not construct alternative issuer-level or within-issuer factors. Instead, we ask which
economic effects arise when individual corporate bonds are sorted into portfolios
following the common blueprint used in the literature. Section 5 uses these positions
to distinguish pricing restrictions on issuer allocation from those on relative bond

selection.

2.1 Portfolio Weights and Returns

Let B;; denote the set of bonds of issuer ¢ at time ¢ and Bﬁt the set of bonds of issuer ¢ at
time ¢ that are sorted into the leg ¢ € {H, L} of the characteristic-sorted portfolio. The
weight of bond b associated with the characteristic-sorted portfolio is qiSU. We normalize
the high and low legs to one dollar each, i.e., 37, > e Uhr = — 2 D best, @Gy = 1.
Because the portfolio is formed at the bond level, a gix}en issuer may appeyar on the
long leg, the short leg, or both. Aggregating the long and short positions of issuer 4

gives the net position created by the portfolio sorting procedure,

%g,t = Z qg;,t- (1)

bEBi,t



A positive th implies that the portfolio is net long issuer ¢, while a negative value
means that it is net short.?

A net issuer position does not determine how the position is distributed across the
issuer’s bonds. We represent the issuer by a benchmark portfolio of its bonds. Let

MV, denote the bond’s market value at time ¢ when portfolios are formed and set

MV,
Vie = Z MV, Sipt = Viz’ ; Z Sipt = 1.
CEBi,t ’ bEBiyt
The weights s;,; define the bond market value-weighted portfolio of issuer i’s bonds.
Intuitively, the weights define a synthetic issuer portfolio whose return is the weighted
average return on available bonds of issuer ¢. The net position th is the amount of

this synthetic issuer portfolio that the original sort holds long or short.

For each bond, define the unique decomposition for the given benchmark weights

I _ S w _ S I
Qipt = Sz‘b,tQi,ta vt = Dbt — ibt- (2)

The first term, q{bvt, is the issuer component. It takes the net amount th that the
portfolio invests in issuer ¢ and allocates it across the issuer’s bonds. The second term,
q}’é{ ., 1s the within-issuer component and captures the difference between the bonds
actually selected by the sort and the bonds that would be held through the synthetic
issuer portfolio. The within-issuer component therefore captures how the sorting rule
reallocates capital among bonds of the same issuer, holding fixed its net position in

that issuer. By construction,

(];‘51;71: = qZ‘[b,t + qZVIY,ta (3)

and

Z QiIb,t = ;‘S:ta Z quft =0 for every i. (4)

bGBiqt bGBiyt
As an example, suppose that the characteristic z used to sort bonds into portfolios

varies mainly across issuers, so that bonds issued by the same firm tend to cluster in

Qth = 0 does not imply that the portfolio holds no bonds of issuer i: some of the issuer’s bonds
are held long and others short, with these positions offsetting when aggregated to the issuer level.



the same portfolio. The long leg of the factor, therefore, will hold issuers with high-z
bonds, which represent the majority, if not all, of those issuers’ outstanding bonds. If,
within each issuer, the original portfolio holds bonds in the same proportions as the
synthetic issuer portfolio, qijt = sib,tht, then q}g , = 0 for every bond. The long-short
portfolio is, in this case, a pure issuer trade: it is long the synthetic bond portfolios
of some issuers and short those of others. Its premium can therefore arise only from
differences in the aggregate bond portfolio, rather than from the relative performance
of bonds issued by the same firm. Conversely, if the characteristic varies within issuers
such that bonds of the same issuer end up in different bins and, in aggregate, these
positions offset each other, then ¢j,, = 0 and ¢}y, = ¢}, , for that issuer. If this holds
for every issuer, the portfolio is a pure within-issuer trade: it does not take a net
position in the issuer but instead all of its premium comes from differences in the
returns of its bonds.

Characteristics that are largely shared by bonds of the same issuer are therefore
more likely to generate issuer positions, whereas characteristics that differ substantially
across an issuer’s bonds create greater scope for within-issuer positions. Conventional
bond-level sorts can lie anywhere between these two limiting cases.

Let r;4+1 denote bond b’s excess return over the subsequent month. The bond-by-

bond identity in equation (3) implies

Tt+1 E § qzbtrlb t+1

i bEB;,
I w
:E E qib,tﬁb,tﬂ-i-g E Qip ¢ Tibt+1 (5)
i beBi, i beBiy

I w
=Tt T

The two returns have a direct portfolio interpretation. Define the return on issuer

1’s benchmark bond portfolio as

it = Z Sib,tTib,t+1- (6)

beB; ¢



Then
741:I+1 = Z Q?,tfz‘s,tﬂa (7)

and, because the within-issuer weights sum to zero,

i = Z Z Ging (Tibir = 7)) - (8)

A bEBi’t

Thus, the issuer component earns through net positions across issuers, whereas the
within-issuer component earns from return differences among bonds of the same issuer.
Because 2, = r{, +r},, ¥ =p' + p", and any common linear factor projection
satisfies a® = of + " and B° = 3/ + gW.

Since the issuer’s net position Qf:t is determined by the portfolio sorting procedure,
and it is therefore invariant to any choice of the benchmark weights s;,;, the choice
of the benchmark only affects how let is allocated across the issuer’s bonds, and
therefore how the long-short return rf, ; is divided between r{,; and ;.

A natural choice for the weights is bond market value. Under this specification,
7141 is the value-weighted return on issuer ¢’s eligible bonds, and therefore represents
issuer ¢’s component of a value-weighted market portfolio over the same eligible
universe.?

While our within-issuer component is dollar neutral within each issuer, this does
not imply factor neutrality. In fact, let 3f be the vector of factor a’s risk exposures, and
let IC; denote the set of bond-weight vectors satisfying ZbeBi,t gi» = 0 for every issuer
i. Issuer-neutral positions have zero exposure to factor a, ¢'8¢ = 0 for every q € K, if
and only if the factor loading is constant across bonds of the same issuer, gj, , = 5.
Issuer-dollar neutrality therefore removes only the part of a factor’s exposure that is
common to all bonds of an issuer, thus exposure generated by heterogeneity in loadings
across those bonds can still affect bond returns. In fact, bonds issued by the same
firm can have different contractual features and characteristics, such as coupon rate,

maturity, and duration, and therefore different return sensitivities to the same interest

rate movement, for example. This heterogeneity implies that duration-related risk

3The Internet Appendix reports the corresponding results using an equal-weighted issuer bench-
mark.
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exposure need not disappear when the issuer’s net dollar position is zero. Similarly,
an issuer-level credit shock disappears from every within-issuer position if and only if
its effect across all the bonds of that particular issuer is the same. On the other hand,
a within-issuer component can have zero factor exposure even when risk exposures

vary across the issuer’s bonds. We formally show this in Appendix E.

2.2 How Breakpoints Create Within-Issuer Positions

We next explore why and how the portfolio sorting procedure generates within-issuer
positions when multiple securities of the same firm are traded. Consider one leg
¢ € {H, L} of a value-weighted characteristic-sorted portfolio. Let qzsbi > 0 denote the
normalized weight of bond b of issuer 7 in that leg, so that*
MV, 1{b € ¢}
S0 ib,t t 0 _ '
0y = ol L =YY MV {b e b} (9)

7 bGBi,t

Define the fraction of issuer i’s eligible bond market value selected into leg ¢ as

> pes., MVip 1{b € £;}
it = Z Sib,t]-{b S ft} = b, Vt . (10)

bGBi,t

Thus ¢{, = 0 when the leg holds none of issuer i’s bonds, ¢{, = 1 when it holds the
issuer’s entire eligible bond portfolio, and 0 < qﬁf’t < 1 when the breakpoint splits the
issuer’s bond portfolio and selects only part of it (partial selection).

For the leg-specific decomposition, the within-issuer weight is

A MV
bt =
C

(1{b et} —dl,). (1)

The within-issuer position is therefore zero when an issuer is entirely inside or entirely

outside the leg. It arises only when the portfolio breakpoint cuts through the issuer’s

4By linearity of the decomposition in Eq. (2), we have additivity with respect to the individual
legs:
& 1 _ IH I,L w _ WH W,L
iv,t = Qip,t — Livt» it = bt — iyt -

11



bond distribution, placing some of its bonds inside the leg and leaving others outside
(Figure 1).
We summarize this partial selection with the positive mass of the leg’s within-issuer

weights. Writing Wf’t => qii for issuer i’s weight in the leg,

=Y o) = Y

A bEBiyt

w,e

ivy | - (12)

T¢ is the fraction of the leg’s portfolio weight that must be reallocated within
issuers to transform the issuer-benchmark allocation into the bonds actually selected
by the sort (Appendix Lemma 2).

When Z7 > 0, the leg’s within-issuer return can be written as

Wi _ 7ty ‘¢ sel,¢ [ —sell _uns,/
ri1 = I, Dy, Dy = § Piy <Ti,t+1 - Ti,t+1> 3 (13)

i:0<gf <1

(a) Breakpoint above all four bonds: gbf’t =1,/ = 0%

breakpoint

b=1 b=2 b=3 b=4 ' Sum
® L @ | e e
Leg, q;, 25 25 25 25 100
Issuer, ¢y 25 25 25 25 100
Within, g}, ; 0 0 0 0 0

(b) Breakpoint between b = 3 and b = 4: gbﬁt =3/4, I/ = 25%

breakpoint

b=1 b=2 b=3 ' b=4 Sum
L @ @ | oO—— Z
Leg, q3y  33.3 33.3 33.3 0 100
Issuer, ¢y 25 25 25 25 100
Within, ¢, +83  +83  +83  —25 0

Figure 1: How a breakpoint creates a within-issuer position. Issuer 7 has four bonds
of equal market value, ordered by the characteristic z. Leg £ = L holds no other issuer
and contains the bonds left of the breakpoint (shaded, filled dots). Entries are weights
per $100 of the leg.

12



where pjftl’é = Wf’t(l — ft) /T¢ are normalized weights over the partially selected issuers,

so that ). . ot <1 p;etl’e = 1. Therefore, D}, captures the (weighted) return difference
between the bonds held in leg ¢ and the bonds of the same issuers left outside.

Equation (13) sheds light on the two effects that determine the within-issuer
returns. Zf captures to what extent the portfolio procedure puts bonds of the same
issuers in different portfolios, while D¢ 1 captures the (weighted) return difference
between bonds inside the leg and those left outside. The magnitude of the within-issuer
return, therefore, might be small either because the portfolio sorting procedure creates
little within-issuer exposure (small Zf), or because selected and unselected bonds have
comparable returns (small Df +1). Moreover, since vV = qfv H_ qfv L the long—short
within-issuer return can be written as r\, = Z'D | — T/ Df,,.

Since factors combine a long position and a short position, one might expect that
the total within-issuer position can be measured by the sum of its intensities Z + ZL.
However, the combined positions ¢}" = qfv H_ qu’L of a particular issuer can partially
cancel across the two legs. Therefore, the within intensity of the long—short portfolio

can be represented as

' W=/ + T} =k, k=) (1—ofh — o) min (xfl, 7)) >0,  (14)
i
where k; captures the amount of across-leg cancellation. A positive k; arises when an
issuer is partially selected into both legs, with some bonds in neither leg. We discuss
this more formally in Lemma 2 in the Appendix.

The role of the breakpoint, and therefore of the distribution of the characteristics,
is central in determining the economic content of a bond factor. While bonds issued by
the same firm can differ substantially in maturity, coupon rate, seniority, and any other
contractual feature that affects their expected returns, if all the bonds of a particular
issuer end up in the same portfolio, then this bond-level heterogeneity cannot be
captured by the corresponding corporate bond factor. Only when the breakpoint
cuts through the issuer’s bond distribution does the corporate bond factor create
relative trades within that issuer. Our within-intensity metric, therefore, captures

the extent to which the long—short portfolio reflects that within-variation. In other
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words, a characteristic can display substantial variation across bonds of the same
issuer, but the long—short portfolio can still fail to capture that effect because the

portfolio breakpoints do not separate those bonds.

2.3 Issuer and Within-Issuer Characteristic Variation

A bond can have a high value of characteristic z for two different reasons: its issuer’s
bonds may generally have high values of z, or the bond may have a high value relative to
the other bonds of the same issuer. A bond-level sort therefore combines two distinct
characteristic comparisons. It can compare bonds issued by firms with different
characteristic levels or compare bonds with different characteristic values within the
same firm. These comparisons need not have the same economic interpretation or the
same relation with expected returns. In standard equity research, this distinction is
not of first-order importance, as each firm usually contributes a single common stock
to the cross-section. For corporate bonds, since multiple bonds are issued by the same
entity, we can separate characteristic variation within and across issuers and how they
are related to portfolio returns.

Using the same benchmark weights s;;,+ as in the portfolio decomposition, write

Zibg = zz{t + zf{t, zz{t = Z SibtZib.ts zggft = Zipy — zi[’t, (15)
beB; ¢
so that >, sib,tzivgf , = 0 within every issuer. The issuer component zi{ . 1s the issuer-level
benchmark-weighted average of the bond-level signals, whereas 222/ , measures bond b’s
characteristic deviation from that average.
For credit spread, for example, zi{ , 1s the market value-weighted spread of issuer
1’s eligible bonds, while zx)v , measures whether bond b trades wide or tight relative to
the issuer’s bond portfolio. A high ZII , therefore identifies a high-credit spread issuer,
while a high zl‘f , identifies a relatively wide-credit spread bond within that issuer.

To measure the characteristic difference created by the sort, define

G? = Z Z A1 Zib - (16)

i beBi,

14



With one dollar in each leg, G¥ is the portfolio-weighted mean characteristic in the
high leg minus that in the low leg. We refer to G¥ as the characteristic gap generated
by the standard sort.

Substituting Eq. (15) yields

GY =Gl +aY, Gl = Z f:tzz{t, GV = Z Z q%tzggft. (17)

i i beBi,

The issuer gap G! is the part of the high-minus-low characteristic difference
generated by the portfolio’s net positions across issuers. The within-issuer gap G}
is the part generated by differences in the bonds selected within those issuers. For
a credit-spread sort, a large G! means that the long leg holds relatively more bonds
of high-spread issuers and the short leg relatively more bonds of low-spread issuers.
A large G}V instead means that, within the issuers represented in the portfolio, the
long leg holds relatively wider-spread bonds and the short leg relatively tighter-spread
bonds.

Our focus is on the distinction between GI and G}V. Creating portfolios by sorting
on the characteristic z mechanically creates differences in z between the top and
bottom portfolios, but it hides which of the two components creates the gap. Such a
difference may arise because the long and short portfolios hold bonds of issuers with

different characteristic levels, or because they hold different bonds of the same issuer.

2.4 Characteristic Variation and Returns

The return decomposition shows where the long-short premium is earned, not why
one component is larger than the other. For the sorting characteristic, two objects
matter: the strength of its return relation along each component and the exposure
the sort creates along that component. A cross-sectional regression on issuer and
within-issuer components separates the two and distinguishes their fitted contribution
from that of the controls and a residual.

Each month, we regress ¢t + 1 bond returns on the issuer and within-issuer compo-
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nents of the characteristic and of the controls at ¢,
Tibt+1 = Q¢ + Btlzz[t + 5241222 + 'YtI/Xz{t + '7tWIXZII)/,t + Eibt+1, (18)

where in our baseline specification we include only a constant and the two components
of the sorting characteristic so that we can separate the issuer and within-issuer return
relations before conditioning on other bond characteristics.

The regression gives every issuer the same weight and allocates that weight across
the issuer’s bonds in proportion to market value, the within-issuer weights that define
the components. Issuer-level and within-issuer regressors are orthogonal, so 4! and
B}V are identified from differences across issuers and from differences among bonds of
the same issuer, respectively.®

We standardize variables by o ;, the cross-sectional standard deviation of the total
characteristic z;;, and denote them with tilde, Z], = 2/, /0., and Z}, = 2}, /0.4, so
that Z, + 2}y, = Zivs-

We scale controls in a similar way so that the two components are measured in
the same units, and 8/ and )" can be compared. Scaling each component by its own
standard deviation would instead multiply each estimated slope by its component-to-
total standard-deviation ratio, and a gap between the two slopes would then reflect
dispersion as much as the return relation.’

We report the time-series averages of the monthly coefficients,
~ 1 ~ 1
T _ T W W
B= AL B =S (19)

B! captures the conditional return relation associated with characteristic variation

5The within-issuer components sum to zero within each issuer under the market-value weights,
so their weighted cross-product with any issuer-level variable, including the constant, is zero. The
regression then separates into two: (B;W ,7V) equal the slopes of a regression with an issuer fixed
effect, and (@, B\t[ ,A41) equal the slopes of a regression of issuer-level market-value-weighted returns
on issuer-level characteristics. Only the within-issuer allocation of weight matters for this separation.
Equal weighting across issuers prevents issuers with many bonds from dominating the cross-section.

SWith the same decomposed controls, a regression on the total characteristic Zip,t estimates an
average of the issuer and within-issuer slopes weighted by their respective residualized characteristic
variances.
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across issuers, while B\W captures the relation associated with variation across bonds of
the same issuer. Since the two conditional slopes are measured on the same scale, we
can test whether the characteristic-return relationship differs across these two margins.
Equality in every month would allow the characteristic components to be pooled into
a single regressor and therefore corresponds to the standard FM regressions commonly
used in the empirical finance literature (e.g., Fama and French, 1992, 2008; Gebhardt,
Hvidkjaer, and Swaminathan, 2005a; Bali, Subrahmanyam, and Wen, 2021; Chordia

et al., 2017).

2.5 From Predictive Slopes to Portfolio Returns

The regression slopes capture the conditional return relation per unit of issuer and
within-issuer characteristic exposure and can be interpreted as the return on a zero-cost
portfolio with unit exposure to the characteristic component, and zero exposure to the
remaining regressors. The gaps GI and G}V capture how much exposure to issuer and
within-issuer variation is created by the conventional portfolio sorting procedure. Since
these gaps are generated by the same decomposition of Section 2, we can interpret
them as the characteristic gap associated with the issuer position and the characteristic
gap associated with the within-issuer position, respectively. Combining the slopes
with the gaps allows us to map the conditional cross-sectional relations back to the
return attribution discussed in Section 2. Because the FM slopes are estimated after

standardizing the characteristics, we scale the characteristic gaps similarly:

I W
ZQS‘JL = —t, GV =>"> g =1, (20)

,t i beth z,t

and, analogously, for the controls (Eg(t =307 XI and GY =2 D heB,, qﬁm}zg”t.
Since all the quantities in this subsection are constructed with the same data,

using the same weights from the initial decomposition leads to

i =BGl +AGh, + UL, je{lW}, (21)
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where

Utj+1 = Z Z qu,t@b,m- (22)

i beEB;:

Equation (21) shows that we can decompose the return of a long—short characteristic
portfolio into three components. For each j, the characteristic contribution is the return
on holding é{ units of the corresponding zero-cost managed portfolio, whose realized
return is E’tj; the control contributions are defined analogously, and the remaining
position earns the residual payoff. Eq. (21) therefore allows us to compute how much
of the realized return of a factor comes from the fitted contribution associated with
the characteristic used to form the portfolios, a second fitted contribution associated
with the controls in the cross-sectional regression, and a residual part that captures
what the linear relation misses, including nonlinearities in the data and/or omitted
characteristic contributions.

We denote the fitted contribution of the sorting characteristic by
Cg+1 = ﬁgGg’ ] € {Iu W}7 (23)
and report its time-series average,

T
_ 1 P
' =23 GG (24)
t=1

along with the corresponding fitted contribution of the controls and residuals. For
each j, the averages of these three terms sum exactly to the average component
return, and since @ éi = b/GY, where b] = B\g /O, Otj+1 and C” are invariant to the
scaling we used to report slopes and characteristic gaps. A large issuer or within-
issuer cross-sectional slope can still be consistent with a small fitted characteristic
contribution when the portfolio sorting procedure creates a small exposure to that
issuer or within-issuer margin. This does not imply a small issuer or within-issuer
return, since the control and residual components can account for a large part of that
premium. On the other hand, a large issuer or within-issuer premium along with a
small C” suggests that only a small portion of that average return can be attributed

to the linear conditional relation with the characteristic used to form the portfolios.
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3 Data and Portfolio Construction

3.1 Corporate Bond Returns and Characteristics

The monthly panel of corporate bond returns and characteristics is from Dickerson,
Robotti, and Rossetti (2026). It combines the WRDS Bond Returns database with
Mergent FISD and applies the return construction and sample filters described in that
study. The data run from August 2002 through January 2025 and contain 1,837,111
bond-month observations on 52,828 bonds and 7,802 six-character CUSIP issuers.
For bond b of issuer i, the end-of-month holding-period return is
R?l?,(ti—‘,-l _ i%r,l7;1+1 + A]fbr,lfﬂ + Cib,t+1 _1, (25)

end end
Py + ALY

where Pg'! is the volume-weighted clean price, AT is accrued interest, and Cip 141
is any coupon paid during month ¢ 4+ 1. We follow the standard convention and use
as the monthly price the last available daily price within the last five business days
of the month at time ¢ and ¢ + 1. Bonds without a valid formation-month price are
excluded from the universe. We include Rule 144A bonds and track bonds through
and after default, and price-based signals are adjusted for measurement errors using
the procedure in Dickerson, Robotti, and Rossetti (2026).7

Excess returns are formed by subtracting the one-month Treasury bill rate from
Kenneth French’s data library.

We study 20 characteristics used in the corporate bond literature (e.g., Gebhardst,
Hvidkjaer, and Swaminathan, 2005a; Bao, Pan, and Wang, 2011; Israel, Palhares, and
Richardson, 2018; Kelly, Palhares, and Pruitt, 2023). The credit and spread group
contains credit spread (cs), yield to maturity (ytm), and the lagged-minus-current
six-month log-spread change (dcs6). The value group contains bond book-to-market
(bbtm), the fitted-spread deviation (val_hz), and the log-spread residual (val_ipr).
Bond structure characteristics are time to maturity (tmat), modified duration (md_dur),

bond age (age), convexity (convx), and bond market capitalization (sze). Liquidity

"We refer to Dickerson, Robotti, and Rossetti (2026) for a detailed explanation of the data sources,
data filters, and corrections. The data are available at https://openbondassetpricing.com.
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characteristics are Roll autocovariance (ilq), Amihud illiquidity (ami), the relative bid—
ask spread (spd_rel), and price impact (pi). The remaining signals are within-month
daily-return volatility (dvol), realized volatility (rvol), 95% value-at-risk (var_95),
6-1 momentum (mom6_1), and short-term reversal (str). Appendix Table A.1 presents
the detailed description and related references.

We construct the bond market factor M K'T'B as the value-weighted average of
excess returns of all the bonds in our universe and use the single-factor bond CAPM
as our benchmark model in all the results presented in this work. In the Appendix, we
also use the credit factor CRF' of Bai, Bali, and Wen (2019) in the corrected version
of Dickerson, Mueller, and Robotti (2023).

3.2 Issuer Structure of the Corporate Bond Market

Unlike in equity markets, where typically a stock corresponds to a firm, in corporate
bond markets the same issuer can have multiple bonds outstanding at any given
point in time. Because we separate variation across issuers from variation across
bonds of the same issuer, we first define how we identify issuers. Our baseline issuer
identifier is the six-character CUSIP issuer code (issuer_cusip) and, in each month,
we group bonds that share this code as belonging to the same issuer. The identifier is
a security-market grouping convention and need not coincide exactly with the ultimate
parent or with every legal-obligor definition. Appendix Table A.2 regroups the same
portfolio positions by PERMNO, retaining the CUSIP grouping for bonds with missing
PERMNO.

Table 1 reports descriptive statistics of issuers in our bond panel. The average
issuer-month contains 3.51 bonds, but the issuer behind the average bond-month
contains 18.62, because large issuers contribute proportionally more securities. Single-
bond issuer-months account for 13.2% of bond-month observations and 10.4% of
aggregate bond market value. Thus, 86.8% of bond-month observations and 89.6%
of aggregate market value come from issuers with at least two bonds (Figure 2).
Moreover, throughout the sample, bonds of multi-bond issuers account for at least

85.0% of trades and 82.8% of par volume in every month.
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Table 1: Issuer Multiplicity in the Corporate Bond Panel.

The table reports the distribution of bonds across issuers. Issuer multiplicity is the number of distinct
bonds per issuer-month. PANEL A reports counts and shares of issuer-months and bond-months,
together with average aggregate market value per month, and market-value shares by multiplicity.
PANEL B reports summary statistics under equal issuer-month, bond, and market-value weights. The
bond-weighted and market-value-weighted medians identify the issuer-month containing the median
bond observation and the median dollar, respectively. Multi-bond issuer-months have at least two
issued bonds (multiplicity of two). Sample: Sep. 2002-Dec. 2024, T' = 268 months.

Panel A: Bonds per issuer-months

Issuer-months Bond-months Market value

Bonds-issuer  Count % Count % $bn per month %

1 241,759 46.3 241,759 13.2 467.8 104
2 95,066 18.2 190,112 10.3 412.7 9.2
3 50,592 9.7 151,776 8.3 354.6 7.9
4-5 54,641 104 240,464 13.1 588.5 13.1
6-9 46,645 8.9 334,062 18.2 907.2  20.2
10-19 25,059 4.8 322,174 175 983.6 21.9
20-29 9,221 1.0 122,596 6.7 426.0 9.5
30+ 3,820 0.7 234,168 12.7 360.4 8.0
All 522,693 100.0 1,837,111 100.0 4,500.8 100.0

Panel B: Selected distributional statistics

Statistic Value
Distinct issuer CUSIPs 7,802
Mean bonds per issuer-month 3.51
Mean bonds per issuer-month, bond weighted 18.62
Median bonds per issuer-month 2
Median bonds per issuer-month, bond weighted 6
Median bonds per issuer-month, market-value weighted 7
Multi-bond share of issuer-months (%) 53.7
Multi-bond share of bond-months (%) 86.8
Multi-bond share of market value (%) 89.6
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Figure 2: Bond multiplicity in the corporate bond market.

3.3 Portfolio Construction and Regression Samples

Each month, we form decile portfolios by sorting individual bonds on a given charac-
teristic and construct a bond value-weighted long—short portfolio that buys the top
decile and sells the bottom decile. We then decompose the resulting long—short factor
positions into their issuer and within-issuer components.

For each characteristic, the monthly cross-sectional Fama—MacBeth regressions in
Section 2.4 and the return attribution in Section 2.5 are estimated on a sample for
which each bond has nonmissing values of the sorting characteristic and controls. We
further restrict the sample to issuer-months with at least two eligible bonds. Because
the attribution portfolios are re-formed on this restricted sample, their holdings can
differ from those of the unconditional characteristic portfolios.®

We consider four different regression specifications. Specification (1) regresses
excess returns on a constant and the issuer and within-issuer components of the
sorting characteristic. Specification (2) adds maturity and log amount outstanding as

controls, and specification (3) adds rating and illiquidity (Bali, Subrahmanyam, and

8Internet Appendix Tables IA.5-IA.14 show that our findings are qualitatively similar if we
instead construct the unconditional characteristic portfolios on the restricted regression sample, or if
we include single-bond issuers in the Fama-MacBeth regressions.
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Wen, 2021; Bai, Bali, and Wen, 2021). Specification (4) uses rating, modified duration,
market-value size, and illiquidity as controls.” We report results for specification (1)
in the main text and relegate the other specifications to the appendix.

Finally, additional results with different portfolio construction choices, samples,

and weights are reported in the Internet Appendix (Section IA.2).

4 Return Attribution and Predictive Relations

Across the 20 characteristic sorts, average long—short returns are concentrated in net
issuer positions. The issuer component has the larger absolute premium for 16 of
the 20 sorts although only four issuer component returns have |t| > 1.96, compared
with six within-issuer returns, consistent with the analysis in Dickerson, Robotti,
and Rossetti (2026). None of the issuer-component M KT B alphas has [t| > 1.96
compared with seven within-issuer alphas. These results do not reveal whether the
difference comes from the relation between the characteristic and subsequent returns
or from the characteristic exposure created by the sort. We separate these objects by
first decomposing the portfolio returns, then examining how the portfolio breakpoints
generate within-issuer positions, and finally combining the cross-sectional return slopes

with the characteristic gaps created by the sort.

4.1 Which Position Earns the Return?

Table 2 decomposes each value-weighted decile long—short portfolio into its issuer and
within-issuer components. The first three columns report mean returns and the last
three report M KT B alphas. Figure 3 reports the long—short premia of conventional
bond factors in descending order and their decomposed components.

The issuer component has the larger absolute mean return for 16 of the 20 char-
acteristics. Credit spread earns 96.2 bps per month (¢ = 2.52), of which 88.9 bps is
earned through net issuer positions and 7.4 bps within issuers. Yield has a similar

decomposition (105.2,92.2,13.1 bps), while —44.2 of the sze factor’s —45.1 bps is

9Fvery control is decomposed into its issuer and within-issuer components as well, and across
specifications, we exclude controls that closely proxy for the sorting characteristic under consideration.
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Table 2: Mean returns and M K'T'B alphas: issuer and within-issuer components.

The table reports mean returns and M KT B alphas for 20 value-weighted decile high-minus-low
portfolios and their issuer and within-issuer components. Each sort buys the highest-characteristic
decile and sells the lowest. Alphas are intercepts from regressions on a constant and M KTB.
Newey—West(4) t-statistics with four lags are in parentheses. Sample: Sep. 2002-Dec. 2024, T = 268

months.

Mean return MKTB alpha

Signal Total Issuer =~ Within issuer Total Issuer ~ Within issuer
cs 96.2 88.9 74 49.8 51.3 -1.6
(2.52) (2.39) (1.71) (1.82) (1.75) (—0.47)

ytm 105.2 92.2 13.1 54.1 53.5 0.5
(2.63) (2.42) (2.41) (1.96) (1.81) (0.17)

dcs6 —50.2 —32.5 —17.6 —28.9 —13.6 —15.3
(—2.52) (—1.81) (—4.48) (—1.79) (—0.88) (—4.41)

bbtm 74.8 64.5 10.3 35.5 31.6 3.9
(1.80) (1.64) (2.37) (1.12) (1.04) (1.08)

val_hz 45.2 30.9 14.3 12.4 12.6 —0.2
(2.29) (1.94) (1.91) (1.13) (0.97) (—0.03)

val_ipr 50.7 37.5 13.2 30.9 23.0 7.9
(2.68) (2.25) (4.02) (2.12) (1.62) (3.80)

tmat 23.6 5.7 17.9 —19.6 —6.2 —13.4
(1.35) (0.98) (1.47) (—1.60) (—1.09) (—1.92)

md_dur 13.7 -1.9 15.6 —25.8 —10.5 —15.3
(0.79) (—0.28) (1.29) (—1.78) (—1.36) (—2.12)

age 9.9 7.9 2.0 7.7 4.7 3.0
(2.16) (1.91) (1.43) (2.06) (1.39) (2.22)

convx 14.9 —-1.3 16.2 —26.0 —-11.0 —-14.9
(0.86) (—0.21) (1.34) (—1.92) (—1.63) (—2.10)

sze —45.1 —44.2 —-0.9 —-8.4 —5.5 —-2.9
(—1.54) (—1.53) (—0.39) (—0.45) (—0.30) (—1.08)

ilq 27.9 21.8 6.1 18.8 14.6 4.1
(1.98) (1.84) (1.92) (1.67) (1.51) (1.50)

ami 28.8 21.4 7.4 6.6 8.4 -1.9
(1.64) (1.42) (1.74) (0.68) (0.88) (—0.80)

spd_rel 23.2 14.3 9.0 10.5 5.6 4.9
(1.69) (1.23) (2.97) (1.06) (0.64) (2.39)

pi 1.0 2.8 -1.9 -0.4 2.4 —2.8
(0.31) (1.27) (—1.09) (—0.14) (1.15) (—1.66)

dvol 49.3 37.8 11.5 3.8 11.0 —-7.2
(1.78) (1.62) (1.42) (0.24) (0.66) (—1.29)

rvol 53.1 42.5 10.6 4.9 14.6 -9.8
(1.88) (1.81) (1.25) (0.28) (0.84) (—1.83)

var_95 78.4 64.7 13.8 23.8 30.1 —6.3
(2.65) (2.55) (1.70) (1.42) (1.61) (—1.15)

mom6_1 0.3 6.2 - 21.9 23.8 -1.9
(0.01) (0.26) (—1.06) (1.08) (1.27) (—0.33)

str -9.1 3.4 —12.5 11.5 21.9 —10.4
(—0.51) (0.21) (—2.61) (0.68) (1.45) (—2.06)
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Figure 3: DECOMPOSING AVERAGE RETURNS AND M KT B ALPHAS. The figure shows the Issuer
(dark blue) and Within-issuer (light blue) components of the monthly averaged returns and M KT B
alphas corresponding to the 20 value-weighted decile high-minus-low portfolios of Table 2 (x-axis).
On the y-axis (monthly basis points), each bar sums to the total estimate of the premium/alpha;
Newey-West(4) standard errors of the total estimates are displayed. Sample: Sep. 2002-Dec. 2024,
T = 268 months.
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attributed to the issuer component. Maturity, duration, convexity, and short-term
reversal, on the other hand, differ. Maturity earns 17.9 of its 23.6 bps within issuers
while duration and convexity have issuer components close to zero and within-issuer
components of 15.6 and 16.2 bps. Reversal earns —12.5 bps within issuers (t = —2.61)
out of total return of —9.1 bps (¢ = —0.51). For several characteristics, the issuer and
within-issuer average returns have opposite signs, although in most cases at least one of
the two components is not statistically different from zero. For duration and convexity,
this pattern disappears after risk adjustment, with both issuer and within-issuer bond
CAPM alphas turning negative.

Four issuer-component returns have |t| > 1.96 (cs, ytm, val_ipr, and var_95),
compared with six within-issuer returns: ytm, dcs6, bbtm, val_ipr, spd_rel, and
str. Because the original long—short portfolio places one unit of weight on each leg,
while its issuer and within-issuer components generally have different gross exposures,
their mean returns are not directly comparable as returns to equally scaled portfolios.
They instead measure each component’s contribution to the return of the original
strategy.

The within-issuer portfolios can retain substantial exposure to M KTB. The
within-issuer components of the maturity, duration, and convexity sorts have M KT B
betas of 1.04, 1.03, and 1.04, respectively, compared with 0.30 for credit spread
(Internet Appendix Table ??7). Dollar neutrality within an issuer therefore does not
imply market neutrality: offsetting dollar positions need not offset M K'T'B exposure
when the issuer’s bonds have different factor loadings.

Against the bond market factor (M KT B), two of the 20 total-return alphas have
|t| > 1.96, compared with none of the issuer-component alphas and seven within-issuer
alphas. The corresponding M KT B alphas show how adjusting for the bond market
changes the return attribution. The within-issuer alpha is negative for 14 of the 20
sorts and has the opposite sign to the corresponding average return for nine. The
decomposition therefore separates positions that differ both in their exposure to the
bond market and in the average return left after adjusting for market exposure.

Comparing mean returns with M K'T'B alphas shows that the issuer-within decom-

position and exposure to the corporate bond market capture distinct dimensions of the
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characteristic portfolios. For credit spread, yield, and val_hz, the within-issuer mean
return is almost entirely absorbed by market exposure: the corresponding returns
fall from 7.4, 13.1, and 14.3 bps to alphas of —1.6, 0.5, and —0.2 bps, respectively.
The same pattern is found for bbtm. The opposite occurs for dcs6 where its issuer
component shrink from —32.5 to —13.6 bps after controlling for M KT'B, while its
within-issuer component increases only by roughly 2 bps from —17.6 to —15.3 bps
and its t-statistic remains essentially unchanged (from —4.48 to —4.41). spd_rel,
val_ipr, and str similarly retain statistically significant within-issuer alphas while
their issuer alphas are insignificant. Market adjustment has a different effect for
maturity, duration, and convexity. Their positive within-issuer mean returns become
negative M KT B alphas (—13.4, —15.3, and —14.9 bps, respectively), indicating that
their positive unconditional within-issuer returns are more than accounted for by their
exposure to the corporate bond market.

The decomposition identifies where a characteristic-sorted long—short portfolio
earns its premium and how much of its market-adjusted return can be attributed
to each component. Empirically, for some characteristics such as credit spread and
yield, their within-issuer return is largely explained by exposure to the bond market
factor, while for dcs6, spd_rel, val_ipr, and str, economically and statistically
significant within-issuer alphas remain. Isolating within-issuer positions, can thus
reveal risk-adjusted return variation not visible when looking at standard characteristic

long—short factors.

4.2 Portfolio Formation and the Source of Exposure

So far, our results suggest that when firms contribute multiple securities to the cross-
section of assets, the standard characteristic portfolios combine two different positions
that can be economically important, but they do not explain why and how these two
positions differ across long—short portfolios. In this section, we explore how and why
the conventional way to sort individual bonds creates these differences. As discussed
in Section 2.2, when bonds of the same firm cluster together, the portfolio tends to
select or exclude all the bonds of that firm, creating an issuer position, while when

bonds of the same issuer are not tightly clustered together, the selection mechanism
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due to the breakpoints will generate a within-issuer position. Characteristic variation
and the location of the breakpoint, therefore, provide the link between the multi-bond

structure of bond markets and the composition of characteristic sorted factors.

4.2.1 Characteristic variation and issuer clustering

Table 3 describes the first part of this mechanism and reports how much of each
characteristic’s cross-sectional variation occurs within issuers. The extent to which a
bond-level sort can distinguish securities of the same issuer depends on the distribution
of the sorting characteristic used to form portfolios. When variation is concentrated
across issuers, bonds of the same firm tend to occupy similar positions in the cross-
sectional ranking of all individual bonds, while with greater within-issuer variation
the sort can separate bonds of the same issuer.

Within-issuer variation differs across characteristics. For credit-related signals,
as expected, variation occurs mainly across issuers: only 6.9% of the value-weighted
variation in credit spread and 13.3% of the variation in yield occurs within issuers.
Bonds of the same issuers, therefore, tend to be ranked similarly in the portfolio sorts.
Conversely, for maturity, duration, and convexity, the corresponding variation shares
are, respectively, 66.0%, 64.9%, and 66.6%, indicating that bonds of the same issuer
do not need to cluster altogether in the cross-sectional distribution of the bonds. The
within-issuer shares are 67.6% for book-to-market and 88.9% for price impact, while
rating has almost no within-issuer variation, with a share of 0.9%.1°

Thus, although all factors are constructed by sorting the same cross-section of
bonds, their underlying characteristics differ substantially in the extent to which bonds

of the same issuer cluster in the cross-sectional distribution.

4.2.2 Breakpoints and partial issuer selection

Variance shares describe how tightly bonds are clustered by issuers, but they do not
explain, on their own, the within-issuer exposure of the resulting long-short portfolio.

While a low within-issuer characteristic variation increases the probability of all the

10Restricting the analysis only to issuers with multiple bonds outstanding does not qualitatively
change these results.
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Table 3: Missingness, Within-issuer Variation and Intensity.

The table reports the percentages of bond-months without the characteristic (“Missing”), within-issuer
variance shares, and average within-issuer intensities for 21 bond characteristics. The variance share
is defined as: 100 Zm’b Wib (Zive — ZZ-(E)))Q/ Em—’b Wit (Ziv,e — ng))Q, calculated with weighted issuer
and monthly means; equal weights set w;, ¢+ = 1 while value weights use its market value instead.
Multi-bond columns consider issuer-months with at least two valid bonds (multiplicity of two). Z*
is the average intensity from Eq. (12) for the value-weighted high (H) and low (L) deciles, as in
Table 4. Samples: i) for the missingness and the within-issuer variation columns: Aug. 2002-Jan.
2025, T = 270 months; ii) for the intensities: Sep. 2002-Dec. 2024, T' = 268 months.

Within-issuer variance share (%)  Z¢ (%)

Equal-weighted  Value-weighted
Signal ~ Missing (%) All Multi-bond All Multi-bond H L

Credit and spread

cs 4.1 6.4 9.0 6.9 9.7 12.2 44.2
ytm 3.5 8.1 11.2 13.3 18.2 14.2 53.7
dcs6 16.0 42.9 50.3 43.0 48.9 49.4 43.5
Value

bbtm 3.5 59.3 64.7 67.6 70.9 40.7 48.0
val_hz 14.6 31.2 36.8 40.7 47.2 38.7 54.4

val_ipr 14.6 304 36.4 304 35.5 31.4 48.3

Bond structure

tmat 0.0 61.0 67.1 66.0 70.4 64.4 64.2
md_dur 3.5 60.1 65.8 64.9 69.3 63.3 64.1
age 0.0 31.9 41.7 39.4 48.1 404 46.4
convx 3.5 61.8 67.0 66.6 70.4 63.6 64.2
sze 3.5 37.1 40.2 32.6 34.9 24.1 55.5
Liquidity

ilq 17.5 33.2 43.5 46.4 65.4 56.2 51.8
ami 14.9 52.1 64.0 44.5 7.2 59.3 40.4
spd_rel 5.4 47.1 57.7 55.2 66.9 59.0 56.1
pi 17.5 88.7 92.1 88.9 92.7 58.2 58.1
Risk and past return

dvol 14.9 26.6 33.9 38.6 47.6 51.5 53.9
rvol 14.9 25.9 32.5 38.0 45.1 51.4 55.7
var_95 20.2 25.6 314 334 40.3 38.3 55.7
mom6_1 9.7 29.9 384 22.7 28.4 37.5 43.8
str 3.5 28.5 35.7 29.4 35.3 43.6 47.5
Rating control

spc_rat 0.0 0.8 1.0 0.9 1.2 - -
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bonds of a particular issuer being held by the same portfolio, whether this happens
depends on where the breakpoint falls in the characteristic distribution. For example,
consider a characteristic with a very low within variation such as rating. If all bonds of
issuer A have lower ratings than those of issuer B, which have lower ratings than those
of issuer C, and suppose that the portfolio breakpoint falls inside the distribution of
C, then the resulting portfolio holds all the bonds of issuer A and issuer B, and only
a few of issuer C. According to our decomposition, thus, the portfolio will hold an
issuer position in A and B, and create a within-issuer position only for issuer C. This
example highlights that a high within-variation in the bond’s characteristic increases
the probability of creating within-issuer positions, but it is the breakpoint that can
partially select issuers and create within-issuer positions. Therefore, while the variance
share describes how strongly the sorting characteristic clusters bonds by issuer across
the full cross-section, the intensity of Eq. (12) measures how much of a particular
portfolio leg is generated by breakpoints that cut through issuer bond portfolios. A low
within-issuer variance share does not imply a low intensity for every leg, since even a
tightly clustered issuer distribution can be separated by the portfolio breakpoint, and,
at the same time, within-issuer variation need not generate a within-issuer position if
that variation occurs away from the breakpoint.

Table 4 separates the within-issuer positions generated by the portfolio sorting
procedure from the returns earned on those positions. The first three columns report
the average partial selection intensities of, respectively, the long, the short, and the
long—short portfolios. For each portfolio, the intensity captures the portfolio weight
reallocated among bonds of the same issuer relative to the issuer-benchmark allocation.
A low intensity indicates that the sort creates small within-issuer positions while,
on the other hand, a high intensity indicates substantial reallocation among bonds
of the same issuer. Credit spread is the cleanest example of the mechanism. While
its within-issuer variance share is only 6.9%, the long (short) leg has a within-issuer
intensity of 12.2% (44.2%), indicating limited (greater) reallocation relative to the
issuer benchmarks. The yield factor shows a similar asymmetry. The intensities
of the long and short leg are, respectively, 14.2% and 53.7%. Maturity, duration,

and convexity have within-issuer variance shares of roughly 66%, and both legs have
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Table 4: Within-issuer Intensity, Return Contrast, and Average Returns.

For 20 bond characteristics, the table reports, in its first three columns, the average within-issuer

intensities Z* from Eq. (12) together with the long-short intensity 3||g!"[|; from Eq. (14), in per-
centages. In the other six columns, the table reports the monthly average return contrasts D from
Eq. (13) and the corresponding within-issuer monthly average returns, in basis points (bps). The
high/low portfolios are value-weighted deciles. Newey—West(4) t-statistics with four lags are in
parentheses. Sample: Sep. 2002-Dec. 2024, T' = 268 months; issuers with at least two eligible bonds
(multiplicity of two).

Within-issuer Intensity (%) Return Contrast (bps) Within-issuer Return (bps)

Signal ~IH Tt Iy D Dt H L H-L

Credit and spread

cs 12.2 44.2 56.4 34.46 —10.75 4.13 —3.23 7.36
(4.26)  (—1.30)  (3.58) (—0.81) (L71)

ytm 14.2 53.7 67.8 43.91 —15.38 5.66 —7.40 13.06
(4.34)  (—=178)  (4.05) (—156) (2.41)

dcs6 49.4 43.5 87.2 —18.62 21.55 —9.54 8.09 —17.63
(=3.15)  (3.08)  (—3.24) (3.12) (—4.48)

Value

bbtm 40.7 48.0 82.4 42.57 —-3.19 9.32 —1.01 10.32
(2.89)  (—051)  (2.26) (—0.35) (2.37)

val_hz 38.7 54.4 87.7 24.50 —13.36 819  —6.15 14.34
(2.78)  (—1.78)  (248) (—1.38) (1.91)

val_ipr 31.4 48.3 77.6 4.42 —13.85 7.13 —6.05 13.19

2
(2.96) (—3.36) (3.36) (—3.18) (4.02)
Bond structure

tmat 64.4 64.2 111.0 13.41 —14.60 8.93 —8.97 17.90
(1.22)  (=1.79)  (1.25) (—1.69) (1.47)
md_dur 63.3 64.1 111.1 10.14 —14.25 6.77 —8.87 15.64
(0.90) (—1.76) (0.94) (-1.69) (1.29)
age 40.4 46.4 80.8 6.85 1.80 2.89 0.88 2.01
(1.97) (0.76) (2.09) (0.80)  (1.43)
convx  63.6 64.2 111.1 11.12 —14.37 7.36 —8.88 16.24
(0.99)  (=1.77)  (1.02) (—1.69) (1.34)
sze 24.1 55.5 78.6 0.27 2.99 0.04 0.98 —0.94
(0.20) (0.64) (0.10)  (0.43)  (—0.39)
Liquidity
ilq 56.2 51.8 99.9 12.78 0.47 6.35 0.30 6.05
(1.97) (0.10) (1.70)  (0.11)  (1.92)
ami 59.3 40.4 94.8 11.04 —3.39 6.14 —1.21 7.36
(2.32) (—0.93) (2.17) (—=0.75)  (1.74)
spd_rel 59.0 56.1 106.6 11.59 —4.60 6.39  —2.57 8.96
(2.06) (—2.05) (1.92) (—1.85) (2.97)
pi 58.2 58.1 101.7 2.10 5.33 1.17 3.04 —1.87
(0.56) (1.85) (0.53)  (1.79) (—1.09)
Risk and past return
dvol 51.5 53.9 99.1 14.80 —11.02 6.28 —5.21 11.49
(1.96) (—1.45) (1.57) (—-1.18) (1.42)
rvol 51.4 55.7 99.5 12.29 —10.60 5.05 —5.59 10.64
(143)  (—=142)  (L11) (-128) (1.25)
var_95 38.3 55.7 88.8 24.19 —12.41 7.05 —6.71 13.76
(259)  (=1.65)  (L.74) (—=1.52) (L.70)
mom6_1 37.5 43.8 78.4 3.47 23.55 1.08 6.97 —5.90
(0.48) (2.07) (0.33) (1.62) (—1.06)
str 43.6 47.5 87.2 —6.73 27.08 —2.03 10.44 —12.48
(—1.11) (3.34) (—0.68) (2.57) (—2.61)
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intensities between 63% and 65%. pi, whose within-issuer variance share is 88.9%,
has intensities of 58.2% and 58.1%. For these characteristics, bonds of the same issuer
have sufficient variation in the characteristics that portfolio breakpoints repeatedly
split issuer bond portfolios.

The third column of Table 4 reports the within-issuer position of the long—short
portfolio. As already discussed, since the two legs can create offsetting relative
positions among bonds of the same issuer, the long—short intensity does not need to
be equal to the sum of each leg’s intensity, with x of Eq. (14) capturing this overlap.
The overlap is nearly zero for credit spread and yield, leaving combined within-issuer
positions of 56.4% and 67.8% while it is substantially larger for maturity, duration,
and convexity.

Columns four and five report average return contrasts for the long and short legs.
Each contrast captures the difference between the value-weighted return of the bonds
selected into the leg and that of the bonds of the same issuers left outside, weighted by
each issuer’s contribution to the leg’s within-issuer intensity, as described in Eq. (13).

The last three columns report the average within-issuer return contributions of
the long, short, and long-short portfolios in basis points per month.!*

The table shows the importance of understanding the positions created by the
portfolio procedure along with their corresponding returns. For example, while age
and size create economically large within-issuer positions (their long—short intensities
are 80.8% and 78.6%, respectively), the difference between selected and unselected
bond returns is economically small: for age, the long- and short-leg contrasts are 6.85
and 1.80 bps per month, with ¢-statistics of 1.97 and 0.76 while, for size, 0.27 and
2.99 bps, with t-statistics of 0.20 and 0.64, leading to within-issuer long—short returns
close to zero.

On the other hand, even though dcs6 displays an intensity similar to those of size
and age (87.2%), its return contrasts are large and statistically significant: bonds in the
long leg, on average, underperform those excluded by the breakpoint location by 18.62

bps, while bonds in the short leg tend to outperform their within-issuer counterparts

"For each leg ¢ € {H, L}, the average contribution is 7" = T~! S ZEDL, , rather than, in
general, ZD¢, because intensity and the subsequent return contrast can covary over time.
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by 21.55 bps. These two opposite effects, when combined into the long—short portfolio,
reinforce each other, producing a statistically significant within-issuer return of —17.63
bps (t = —4.48). This contrast is important in understanding characteristic sorted
premia: similar within-issuer positions can be associated with very different payoffs.

The credit spread factor exemplifies how a high contrast does not translate into a
high within-issuer return. In fact, while the long leg earns 34.46 bps more than the
bonds of the same issuers left outside (¢t = 4.26), its within-issuer intensity is only
12.2% and the resulting contribution of the long leg to the within-issuer return is only
4.13 bps per month (¢ = 3.58). The short-leg contrast is —10.75 bps and statistically
insignificant, and the resulting within-issuer long—short return is 7.36 bps (¢ = 1.71).
A strong return difference among bonds of the same issuer therefore need not translate
into a large or statistically significant within-issuer premium when the portfolio places
little weight on that comparison.

In general, these results suggest that the conventional bond factors proposed in the
literature and constructed as long—short portfolios of individual bonds can conceal two
different effects, which our decomposition is able to separate: our intensity measures
how much of the bond factor is allocated to relative positions among bonds of the same
issuer, while the return contrast is able to capture how much premium per unit of
that position the factors earn. A small within-issuer return can therefore be explained
by a small within-issuer exposure, or because those within-issuer positions, although
large, earn relatively low returns. Nonetheless, while the return contrasts are useful
to understand differences between the performance of bonds in the long—short legs
against bonds of the same issuers excluded from the resulting long—short portfolio,
they cannot establish whether these return differences are associated with the sorting
characteristic or with other differences between those bonds. Next, we address this
question by estimating issuer and within-issuer return slopes with cross-sectional Fama—
MacBeth regressions and using the estimated conditional slopes with the portfolio’s
characteristic gaps to better understand where corporate bond factors earn their

premia.
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4.3 Predictive Relations Across and Within Issuers

The return decomposition identifies where the long—short return is earned, but it does
not separate the return relation associated with the sorting characteristic from the
characteristic exposure created by the portfolio. The concentration of a corporate bond
factor’s return in issuer positions does not establish that its characteristic predicts
returns only across issuers. A characteristic can be strongly related to expected returns
within issuers while contributing little to the within-issuer return of the conventional
factor if the sort creates little exposure to that variation. Conversely, a portfolio can
take a large position along one component of a characteristic without that component
being strongly related to returns. The multiple bonds issued by the same firm allow
us to separate these two objects: the Fama-MacBeth regressions of Eq. (18) allow us
to investigate the cross-sectional relation between expected returns and issuer and
within-issuer characteristic variation. Specifically, we report in Table 5 the time-series
averages of the slope coefficients from a regression of future bond excess returns on
the decomposed characteristic. The results show that a corporate bond factor can
earn most of its return through issuer positions while, at the same time, within-issuer
variation in the characteristic under scrutiny predicts next-month returns.

Six out of 20 within-issuer characteristic slopes are statistically significant. These
characteristics belong to the credit, value, and risk groups, which, as discussed in
previous sections, tend to earn most of their premium through issuer positions. This
apparent contradiction can be resolved if we look at the characteristic gaps. Despite
these significant within-issuer slopes, the portfolio sorting procedure creates little
within-issuer exposure to a statistically significant within-issuer relation. Credit
spread and yield are the clearest examples. Their within-issuer coefficients are large
in magnitude (30.05 and 27.70 bps per standard deviation of the total characteristic)
and statistically significant, but their average within-issuer characteristic gaps are
only 0.200 and 0.439 standard deviations of their respective total characteristics.

Since each slope is the payoff of a zero-cost portfolio with unit exposure to
its characteristic component and zero exposure to every other included regressor,
combining the characteristic gaps with the slopes gives us a measure of the characteristic

contribution to its portfolio return: the fitted characteristic position holds CN}’i units
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of the corresponding portfolio, so CtjJrl = @Gﬁ, with j € {I,W}, is its realized
next-month return.

Table 6 reports the average component return, the characteristic contribution, and
the residual payoff for each characteristic and provides a decomposition of how much
of the within-issuer information the conventional long—short corporate bond factor
actually represents. C’tj = BZ éi measures, in fact, the return attributed to that
exposure by the fitted linear characteristic-return relation. Under specification (1),
the remaining payoff, U/, , = r],, — C7,,, captures the part of the component return
not accounted for by this relation (which can include omitted characteristics and
nonlinear relations). The distinction among the slope coefficients, the characteristic
gaps, and the fitted contribution is particularly relevant because it makes clear that
the economic contribution of a characteristic depends jointly on its return slope and
the exposure created by the portfolio procedure. This is evident for the credit spread
and yield factors. Their issuer positions earn 87.76 and 91.83 bps, compared with
within-issuer returns of 8.18 and 15.50 bps, and their fitted characteristic contributions
are highly concentrated in issuer positions (47.34 and 49.83 bps, compared with 4.01
and 10.59 bps within issuers). Nevertheless, for both characteristics, within-issuer
contributions are statistically significant and account for approximately 49% and 68%
of their respective within-issuer returns. The larger issuer contributions therefore do
not establish that the issuer-level characteristic relations are stronger: they reflect
the characteristic exposures generated by the portfolios. The conventional long—short
factors capture measurable returns associated with within-issuer variation, but these
make a relatively small contribution to the overall factor return.

For dcs6, within-issuer variation contributes —17.97 bps per month (¢t = —5.16),
accounting for approximately 92% of the within-issuer return of —19.62 bps, while
for val_ipr the contribution is 15.03 bps (¢ = 4.62), virtually identical to the within-
issuer return of 15.01 bps. In both cases, the average residual payoff is small and
statistically insignificant, suggesting that although issuer positions earn larger absolute
mean returns for both signals, the fitted within-issuer characteristic contributions are
economically relevant. Thus, the dominance of issuer positions in the conventional

factor does not imply that its within-issuer payoff is not an important driver of the
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factor.

The same conclusion cannot be inferred from a significant within-issuer return alone.
For spd_rel, the within-issuer component earns 9.41 bps per month (¢t = 2.56), but
its characteristic contribution is only 1.55 bps and statistically insignificant (¢ = 0.38).
Most of that return is captured by the residual payoff of 7.86 bps (¢ = 2.32). Thus,
although the sort earns a significant return from relative positions among bonds of
the same issuer, little of that return is captured by the fitted linear relation with the
sorting characteristic.

The predictive evidence persists when controlling for additional bond characteristics.
Appendix Tables A.3 and A.4 show that all six within-issuer slopes that are statistically
significant under our baseline specification have the same signs and are significant
across all four specifications. The within-issuer characteristic contributions for credit
spread, yield, dcs6, and val_ipr also remain statistically significant across regression
specifications.

These results show that to clearly understand the economic content of a long—short
portfolio when multiple securities of the same firm are traded in the same market,
separating issuer and within-issuer returns is not enough. A corporate bond factor
premium does not reveal whether the characteristic used to construct it is related
to expected returns through variation at the bond or issuer level, nor whether the
portfolio creates enough exposure to the relevant source of characteristic variation.
Combining the return slopes with the characteristic gaps makes this distinction explicit
and identifies when the payoff to an issuer or within-issuer position is related to the
characteristic used to form the portfolio, and when, on the other hand, the realized
return reflects variation not captured by the fitted linear relation with the characteristic

at hand.

5 Asset Pricing Across and Within Issuers

Corporate bond research imports portfolio construction methodologies directly from
equity research. Because a firm can have multiple bonds outstanding, the resulting

portfolios combine issuer allocation with bond selection within a particular issuer.
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Table 5: Issuer and Within-issuer Slopes and Gaps.

The table reports the Issuer and Within-issuer average monthly predictive slopes (in basis points per
standard deviation) together with their difference, and the average characteristic gaps (standardized)
for the 20 characteristic-sorted value-weighted high-minus-low decile portfolios. The predictive
slopes correspond to the regression coefficients from Eq. (19). The gaps are defined in Eq. (20).
Newey—West(4) t-statistics with four lags are in parentheses. Sample: Sep. 2002-Dec. 2024, T = 268

months; issuers with at least two eligible bonds (multiplicity of two).

Slopes (bps per SD) Gaps (SD)
— _ — — =1 =W
Signal B! gV g'_g%" G G
Credit and spread
cs 24.14 30.05 —5.92 2.107  0.200
(1.88 (2.96 (—0.51
ytm 25.3 27.7 —2.4 2.058  0.439
(1.95 (2.50) (—0.20)
dcs6 —10.5 —12.87 2.37 1.915 1.621
(—1.24) (—4.31) (0.33)
Value
bbtm 19.73 11.93 7.80 0.949 0.783
(1.76) (1.36 (0 70)
val_hz 15.71 13.8 1.749 1.410
(2.50) (2.63) (O 30)
val_ipr 15.75 14.93 2.298 1.175
(2.30) (3.80) (O 16)
Bond structure
tmat 1.47 6.71 —5.24 0.914 2.351
(0.30) (1.39) (—1.33)
md_dur —8.23 6.74 —14.97 1.011 2.486
(-1.10)  (1.28) (—1.98)
age 4.34 —1.22 5.56 1.614 1.325
(2.60) (—0.79) (2.34)
convx —6.60 5.28 —11.88 0.949 2.419
(-=1.01)  (1.11) (—1.89)
sze —6.33 —0.35 —5.98 2.705 0.910
(-1.62)  (—0.41) (—1.64)
Liquidity
ilq 20.60 1.65 18.96 0.548 0.980
(1.68) (0.36 (1.56)
ami 13 07 6.6 6.44 0.622 1.135
(10s)  (152)  (0.56)
spd_rel 11.25 0.64 10.61 1.241  2.101
(1 63 (0.28 (1.49
pi —4.3 8.1 0.225 1.125
(0.45) (—1.10) (0.75)
Risk and past return
dvol 22.64 8.44 14.19 1.375 1.571
(1.83 (1 65) (1.43)
rvol 23.7 11 14.67 1.376  1.485
(1.86 (1 65 (1.44)
var_95 27.5 19.7 7.73 1.830 1.072
(1.95) (2.52) (0.68)
mom6_1 8.18 —4.86 13.04 1.851 0.861
(0.85)  (—0.83) (1.46)
str 18.10 —7.31 25.40 1.624 1.131
(2.37)  (—1.61) (3.27)
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Table 6: Contribution of the Characteristic: Issuer and Within-issuer Returns

With respect to the issuer and within-issuer components, the table reports for 20 characteristics: the
monthly average returns 77, the fitted contribution of the sorting characteristic 6j from Eq. (24), and
the residual payoff T’ from Eq. (22). All positions are in basis points. Newey—West(4) ¢-statistics
with four lags are in parentheses. Sample: Sep. 2002-Dec. 2024, T = 268 months; issuers with at
least two eligible bonds (multiplicity of two).

Issuer positions (bps) Within-issuer positions (bps)
Signal 7l c’! vl W cV g
Credit and spread
cs 87.76 47.34 40.42 8.18 4.01 4.17
(247) (173 (2.68 (1.70 (2.01) (1.12)
ytm 91.83 49.8 42.0 15.5 10.59 4.91
(2.53) (1.80) (2.67) (2.52) (2. 36) (1.39)
dcs6 —31.48  —28.69 —2.79 —19.62  —17.97 —1.65
(-1.79) (-1.36) (—0.36) (—4.44) (—5.16) (—0.84)
Value
bbtm 67.64 26.37 41.26 12.58 5.34 7.23
(1.94)  (1.78)  (1.55) (2.44)  (1.23) (1.46)
val_hz 24.48 29.82 —5.34 15.64 13.91 1.73
(1.69) (2.16)  (—0.99) (1.88) (1.77) (0.72)
val_ipr 30.94 39.49 —8.55 15.01 15.03 —0.02
(215)  (2.16) (—1.20) (3.90)  (4.62) (—0.01)
Bond structure
tmat 5.51 1.01 4.50 19.78 16.34 3.44
(1.02)  (0.22)  (1.95) (151)  (1.44) (1.14)
md_dur —1.75 —9.12 7.37 17.13 17.35 —0.23
(-0.27) (=1.16)  (2.10) (1.31)  (1.32) (—0.10)
age 5.93 6.99 —1.06 —0.08 —1.63 1.55
(1.36) (2.50 (—0.29) (—=0.04) (-0.79 (0.87)
convx —0.51 —6.9 6.41 17.74 13.7 4.01
(—0.08)  (—1.07 (2.47 (1.35)  (1.18) (1.55%
sze —33.21 —18.1 —15.0 —0.88 —0.55 -0.3
(—1.42) (-1.69) (—0.87) (—0.42) (—0.66) (—0.18)
Liquidity
ilq 19.58 11.35 8.23 7.03 1.29 5.74
(1.57 (2.03) (0.86) (1.91 (0.663 (1.59)
ami 19.3 8.44 10.86 8.3 8.14
(1.30 (1.36) (0.91) (1.75) (0 09) (1.85)
spd_rel 13.9 12.95 0.95 9.41 1.55 7.86
(1.16) (1.47 (0.13) (2.56) (0.38) (2.32
pi 3.56 1.5 1.97 —2.57 —1.34 —1.2
(1.52) (1.36) (0.90) (-1.12) (—1.21) (—0.59)
Risk and past return
dvol 32.52 36.99 —4.47 13.06 9.50 3.56
(1.39) (1.85)  (—0.40 (1.42% (1.23) (0.80&
rvol 37.26 40.04 —2.7 11.4 9.63 1.7
(1.60) (1.88) (—0.25) (1.21) (1.21) (0.39)
var_95 66.71 69.91 —3.20 14.38 15.28 —0.90
(2.69) (2.50)  (—0.28) (1.57) (1.96) (—0.25)
mom6_1 14.01 7.99 6.01 —6.13 0.04 —6.17
(0.62) (0.37) (0.59) (—0.87) (0 01) (—1.88)
str —5.64 23.74 —29.38 —12.56 04 —7.52
(—0.28) (1.78)  (—2.35) (—-2.35) (-1. 14) (—2.37)
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Asset pricing tests using these portfolios as factors or as test assets therefore cannot
separate these two margins. Even when issuer positions earn most of a factor’s
premium, a proposed factor model can price the aggregate portfolio without pricing
its within-issuer component, and a within-issuer alpha need not be associated with
the sorting characteristic under scrutiny. We test within-issuer alphas to measure how
choosing bonds within issuers changes risk-adjusted performance while holding net
issuer allocations fixed. We then decompose each component alpha into the alphas of
the fitted characteristic contribution and the remaining payoff, and compare market

exposure and common variation across the issuer and within-issuer components.

5.1 Within-Issuer Alphas

Our decomposition can also be applied to risk-adjusted returns. Using the bond
CAPM as our benchmark factor model, we have a(r®) = a(r!) + a(r"'). While
standard asset pricing tests target a(r%), we now ask whether the bond CAPM can
explain each component separately, so that we can understand whether returns of
bonds within the same issuer are consistent with the bond CAPM.

Table 2 shows why the distinction matters for corporate bond asset pricing research.
Credit spread earns 7.4 bps per month within issuers (¢ = 1.71), but its within-issuer
MKTDB alpha is —1.6 bps (t = —0.47). For dcs6, the within-issuer alpha of —15.3
bps is statistically significant (¢ = —4.41), while its total and issuer alphas are not.
Although the two component alphas are similar in magnitude, the issuer alpha is
imprecisely estimated, so a test on the conventional portfolio fails to detect this
within-issuer deviation from the average return implied by the bond CAPM.

Across the 20 long—short factors, seven within-issuer alphas are statistically signifi-
cant at the conventional level, while only for two factors the null that the total alpha
is zero can be rejected at the 5% significance level. Only for two of the seven factors
with statistically significant within-issuer alphas the total alpha, the object usually
assessed in standard asset pricing research, is significant as well. A test of the total
portfolio’s alpha therefore cannot separately assess departures from the benchmark
that arise from bond selection, even when issuer positions dominate average factor

returns.
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5.2 Characteristic Relations and Component Alphas

Following Section 4.3, we separate the M KT B alpha of each issuer and within-issuer
component into the fitted characteristic contribution and the residual payoff. Under

the baseline specification,'?
a(r’)y = a(c?) + a(u?), je{l,W}. (26)

Tables 6 and 7 show that under our baseline specification, credit spread and yield
generate positive fitted within-issuer returns, but neither characteristic contribution
has a statistically significant M K'T'B alpha. Conditioning on other bond characteristics
reveals a different pattern. When maturity and amount outstanding are introduced
as controls, the within-issuer characteristic-contribution alphas of credit spread and
yield are 3.18 and 8.76 bps per month (£ = 2.32 and 3.62) and both remain positive
and significant after adding rating and illiquidity, and in the alternative specification
with modified duration and market-value size (Appendix Table A.5). Thus, the fitted
payoffs associated with relative spread and yield differences contain a component that
the bond market factor cannot explain and that, as argued before, remains hidden
when individual bonds are sorted into portfolios.

For dcs6, md_dur, and convx, even though their total portfolio alphas are insignif-
icant, much of the within-issuer alpha (which is statistically different from zero) can
be attributed to the fitted payoff associated with the characteristic used to form the
portfolios. Our decomposition therefore reveals characteristic-related deviations from
bond CAPM pricing that tests on conventional factor returns may not detect. For cs
and ytm, aggregation masks the relation at a further level: the net within-issuer alpha
is insignificant, while the conditional characteristic contribution has a significant alpha
that other characteristics offset. For val_hz and str, within-issuer characteristic-
contribution alphas become statistically significant under specifications (2)—(4), while
for tmat, the contribution alpha is negative and significant under every specification.

These results suggest that the M KT B factor leaves systematic differences in relative

I2With additional controls, the equation includes the fitted contribution alphas of the controls as
well.
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Table 7: M KTB alphas in Issuer and Within-issuer characteristic contributions.

With respect to the issuer and within-issuer components, the table reports for 20 characteristics
the decomposition in Eq. (26): the monthly average M KT B alpha returns a(r7), the associated
fitted contribution a(C7) from Eq. (24), and the residual payoff a(U7) from Eq. (22). The monthly
MKTB alpha are the estimated intercepts resulting from the regression of the characteristic-sorted
portfolios onto a constant and M KT B. All positions are in basis points. Newey—West(4) t-statistics
with four lags are in parentheses. Sample: Sep. 2002-Dec. 2024, T' = 268 months; issuers with at
least two eligible bonds (multiplicity of two).

Issuer positions (bps) Within-issuer positions (bps)
Signal a(rhy aEch aw? aE") alcw) a(im)
Credit and spread
cs 46.89 27.09 19.80 —2.08 0.36 —2.44
(1.73)  (L13)  (1.72) (—0.60) (0.23)  (—0.77)
ytm 49.58 28.13 21.45 1.43 2.76 —1.33
(1.82)  (L18)  (1.77)  (0.44)  (0.94)  (—0.44)
dcs6 —11.32 —6.54 —4.78 —16.93 —15.09 —1.84
(-0.74) (—0.40) (—0.60) (—4.33) (=5.52)  (—0.88)
Value
bbtm 30.69 14.35 16.33 5.56 0.82 4.74
(1.17)  (1.20)  (0.78)  (1.26)  (0.19) (1.03)
val_hz 6.30 13.45 —7.14 —0.58 0.32 —-0.91
(0.51)  (1.40) (—1.04) (—0.08)  (0.05)  (—0.43)
val_ipr 16.17 24.85 —8.68 8.34 12.25 —-3.92

(1.29)  (L.78) (—1.31) (3.29) (451)  (—1.98)
Bond structure

tmat —4.20 —5.86 1.66 —14.31 —11.76 —2.56
(-0.72) (-1.31) (0.57) (—1.88) (—2.09) (—0.79)

md_dur —7.54 —13.85 6.31 —-16.48 —15.41 —-1.07
(-0.97) (—1.74) (1.81) (—2.07) (—2.29) (—0.39)

age 2.27 6.78 —4.52 1.72 3.07 —1.36
(0.65) (2.34) (—1.16) (1.04) (2.24) (—0.95)

convx —-7.19 —-11.48 4.29 —-16.20 —15.17 —1.03
(—0.98) (—1.68) (1.50) (—2.09) (—2.29) (—0.40)

sze —2.11 —-13.38 11.27 —2.40 —1.45 —0.95
(—=0.12) (—1.42) (0.85) (-1.21) (-1.79) (—0.54)

Liquidity

ilq 10.99 7.25 3.75 4.30 —0.23 4.53
(1.08) (1.63) (0.48) (1.38) (—0.12) (1.36)

ami 5.57 2.85 2.72 —2.40 —1.92 —0.48
(0.59) (0.70) (0.36) (—0.88) (—0.88) (—0.16)

spd_rel 5.35 5.59 —0.24 3.31 —3.58 6.89
(0.58) (0.77) (—0.04) (1.42) (—1.10) (2.40)

pi 3.00 0.66 2.35 —4.18 —1.37 —2.81
(1.40) (0.53) (1.11) (—-1.97) (-1.33) (—1.49)

Risk and past return

dvol 5.42 18.31 —12.89 —8.14 —4.92 —3.22
(0.34) (1.26) (—1.45) (—1.39) (—0.83) (—0.81)

rvol 8.29 18.58 —10.30 —11.40 —6.08 —5.32
(0.51) (1.20) (-1.14) (-1.99) (-1.01) (—1.30)

var_95 31.16 43.54 —12.38 —8.39 —2.97 —5.41
(1.71) (1.92) (-1.15) (-1.49) (—0.60) (—1.68)

mom6_1 32.21 26.49 5.72 —1.24 4.35 —5.60
(1.69) (1.41) (0.62) (—0.17) (0.73) (—1.73)

str 17.05 30.96 —13.91 -—10.11 —2.61 —7.50
(1.03) (2.49) (-1.31) (—1.78) (—0.55) (—2.34)
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bond returns unexplained: within the same issuer, characteristics have conditional
average returns that cannot be explained solely by market exposure. Aggregating
these positions can make the conventional portfolios’ returns consistent with bond
CAPM pricing even when the bond market factor fails to explain the within-issuer
returns.

Having a larger cross-section of characteristic sorted portfolios might not help in
revealing pricing errors concealed by conventional portfolios. In fact, if different sorts
generate similar issuer positions, the resulting portfolios might share much of the same
return variation. We examine this possibility by assessing the common variation of the
20 long—short portfolios and their issuer and within-issuer components by extracting
principal components from the correlation matrix of the portfolio returns. The first
two PCs explain 70%, 71%, and 63% of the variance in the conventional, issuer, and
within-issuer cross-sections, respectively (Appendix Table A.6, Panel A). For the first
PC extracted from the conventional cross-section, which explains 55% of the variance,
a time-series regression on a constant and M KT B yields an R? of 0.50. Adding the
issuer component of the credit spread sort as a regressor raises the R? to 0.86 (Panel
B; Appendix Table A.7 reports the corresponding regressions for all 20 sorts).!® Thus,
much of the common variation among conventional factors beyond their bond market
exposure is captured by the issuer positions of a single characteristic sort. Different
sorting characteristics therefore need not generate distinct sources of return variation.

This strong factor structure generated by the bond portfolios matters for the
choice of test assets in asset pricing tests. As highlighted by Lewellen, Nagel, and
Shanken (2010), when test assets share much of the same return variation, cross-
sectional pricing tests may have limited power to distinguish among competing asset
pricing models. Yet, explaining common variation does not imply explaining average

returns. In our data, the bond market factor (M KT B) alone explains 80% of the

BWe use credit spread to illustrate the role of issuer allocation in a conventional bond factor.
Regressing each of the 20 total long—short returns on a constant, M KT B, and the same issuer
credit-spread component gives an in-sample mean R? of 0.60, compared with 0.33 for M KTB alone.
Replacing the issuer credit-spread component with the issuer component of ytm, bbtm, or rvol gives
mean RZs of 0.60, 0.62, and 0.63, respectively. In the PC1 regression, using the total credit-spread
portfolio instead gives an R? of 0.89. After removing M KTB from both returns, the total credit
spread portfolio and its issuer component have a correlation of 0.995.
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variation in within-issuer PC1, while five characteristics have statistically significant
within-issuer alphas and insignificant conventional alphas indicating that M KT B can
closely capture the variation in within-issuer returns while failing to explain expected
returns on individual portfolios.

Portfolio construction therefore matters for asset pricing tests along two different
dimensions. Aggregating issuer and within-issuer positions can hide characteristic-
related pricing errors, while similar issuer allocation can make conventionally distinct
factors very similar as test assets. Empirical corporate bond asset pricing research
has adopted the machinery of equity research to construct test asset portfolios and
long—short factors. In a market where firms can issue multiple securities, our results
show that tests based on conventional bond portfolios can fail to reject the bond
CAPM even when the model fails to explain characteristic-related payoffs within

issuers.

6 Conclusion

In this paper, we examine the economic content of corporate bond factors by separating
issuer allocation from within-issuer bond selection. We propose a decomposition of the
original portfolio holdings to separate these two positions and investigate the sources
of factor premia, the predictive content of the sorting characteristics used to construct
the factors, and the ability of the bond market factor to explain the expected returns
of the resulting positions.

Our empirical results show that issuer positions account for most of the conventional
long—short factor premia. For 13 of the 14 factors with absolute average returns above
20 bps per month, issuer components account for between 61% and 98% of the average
return. Credit spread and yield primarily select issuers, while maturity, duration, and
convexity generate substantial relative positions among bonds of the same issuer. We
show that these differences arise from the distribution of bond characteristics across
and within issuers and the location of portfolio breakpoints, which jointly determine
the positions created by the conventional portfolio procedure.

However, the fact that conventional bond factors are primarily driven by issuer
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positions does not imply that the sorting characteristics predict returns primarily
across issuers. We show that the predictive relations across and within issuers need
not align with the characteristic exposures generated by conventional sorts. Credit
spread and yield, for example, exhibit significant within-issuer predictive relations,
but the corresponding sorts create relatively little exposure to this variation. For dcs6
and val_ipr, the fitted characteristic contributions instead account for most of the
within-issuer returns. More generally, these findings show that the return attributed
to a sorting characteristic depends jointly on its predictive relation and the exposure
generated by portfolio construction.

Our results also have implications for corporate bond asset pricing tests. An
insignificant alpha for a conventional factor does not establish that the bond market
factor explains both issuer allocation and within-issuer bond selection. Five of
the 20 factors have statistically significant within-issuer M K'T'B alphas while their
conventional alphas are not statistically different from zero. For three of these, much
of the within-issuer alpha can be related to the fitted contribution of the sorting
characteristic. Moreover, different sorting characteristics can generate similar issuer
positions and generate substantial common variation in factor returns and we show
that much of such common variation among conventional factors beyond their bond
market exposure can be captured by the issuer component of a single characteristic
sort. Conventional factors can therefore conceal pricing errors in relative bond returns
while providing overlapping issuer exposures as test assets.

We complement recent evidence on the robustness and incremental pricing power
of corporate bond factors (Dick-Nielsen et al., 2026; Dickerson, Robotti, and Rossetti,
2026; Dickerson, Mueller, and Robotti, 2023), and, more broadly, caution against
borrowing methodologies developed for equity research and applying them verbatim
to corporate bond research, without taking into consideration the distinctive features
of corporate bond markets. Our findings highlight the need for factor construction
methodologies tailored to the structure of corporate bond markets. We leave the

development and evaluation of factor construction tools to future research.
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Appendix

A Characteristic Definitions

Table A.1: Definitions and References for the Corporate Bond Characteristics.

The table reports the definitions of the 20 bond characteristics used in the empirical analysis.
Columns report the signal mnemonic, the characteristic family, the definition, and a representative
reference using the same or a closely related characteristic. The dagger marks a retracted 2019
article, listed only as a historical reference for the signal.

Signal Family Description Reference
cs Credit and spread Annualized yield minus the maturity-matched Treasury Kelly, Palhares, and Pruitt
yield. (2023)
ytm Credit and spread Annualized yield to maturity. Gebhardt, Hvidkjaer, and
Swaminathan (2005a)
dcs6 Credit and spread Log credit spread at t — 6 minus log credit spread at t, Kelly, Palhares, and Pruitt
using a one-month bandwidth when needed. (2023)
bbtm Value Par price divided by the bond’s market price. Bartram, Grinblatt, and
Nozawa (2025)
val_hz Value Percentage deviation of the observed credit spread from Houweling and van Zundert
its fitted fair spread. (2017)
val_ipr Value Residual from a monthly regression of log credit spread Israel, Palhares, and
on bond characteristics. Richardson (2018)
tmat Bond structure Years remaining until maturity. -
md_dur Bond structure First-order price sensitivity to a yield change. Kelly, Palhares, and Pruitt
(2023)
age Bond structure Years since issuance. Kelly, Palhares, and Pruitt
(2023)
convx Bond structure Second-order price sensitivity to a yield change. -
sze Bond structure Dirty price times amount outstanding, in millions of dol- Houweling and van Zundert
lars. (2017)
ilq Liquidity Negative autocovariance of within-month daily log returns, Bao, Pan, and Wang (2011)
multiplied by 100.
ami Liquidity Monthly mean of daily absolute return divided by daily —
dollar volume.
spd_rel Liquidity Volume-weighted bid—ask spread divided by the quote —
midpoint.
pi Liquidity Negated signed-volume coefficient from a daily return-
reversal regression; requires at least five daily returns.
dvol Volatility and tail Within-month standard deviation of daily returns. -
risk
rvol Volatility and tail Square root of the within-month sum of squared daily -
risk returns.
var_95 Volatility and tail Five-percentile loss from the rolling empirical daily-return Bai, Bali, and Wen (2019)T
risk distribution.
mom6_1 Momentum and Cumulative return from months ¢ — 5 through ¢t — 1. Gebhardt, Hvidkjaer, and
reversal Swaminathan (2005a)
str Momentum and Return in month ¢t — 1. Bai, Bali, and Wen (2019),[
reversal

47



B Issuer Grouping

Table A.2: Return Decomposition under CUSIP and PERMNO Issuer Groupings.

The table reports the monthly average returns of the 20 value-weighted decile high-minus-low
portfolios of Table 2 and their issuer and within-issuer components under alternative issuer groupings.
Issuer CUSIP groups bonds by the six-character CUSIP issuer code. PERMNO, positions fixed,
keeps the original portfolio positions and return weights and recomputes the issuer benchmarks
within PERMNO groups; unlinked bonds, 10.8% of bond-months, retain their CUSIP issuer groups.
A Within is the PERMNO-minus-CUSIP change in the within-issuer mean return. PERMNO,
re-sorted, re-forms the deciles on the PERMNO-linked universe, changing both the sample and the
breakpoints. Issuer and within-issuer components sum to the total. All estimates are in basis points.
Newey—West(4) t-statistics with four lags are in parentheses. Sample: Sep. 2002-Dec. 2024, T = 268

months.

Total Issuer CUSIP PERMNO, positions fixed A Within PERMNO, re-sorted

Signal Issuer Within Issuer Within Total Issuer Within
cs 96.2 88.9 7.4 81.3 14.9 7.6 79.1 66.5 12.6
(252)  (2.39)  (L71)  (2.35) (2.47) (241)  (221) (2.21)

ytm 105.2 92.2 13.1 83.6 21.6 8.6 89.7 68.1 21.7
(2.63) (2.42) (2.41) (2.38) (2.90) (2.62) (2.28) (2.83)

dcs6 —50.2 —32.5 -17.6 —26.7 —23.5 -59 —473 235 —23.7
(—2.52) (—1.81) (—4.48) (—1.60) (—4.35) (=2.45) (—1.50) (—4.11)

bbtm 74.8 64.5 10.3 60.0 14.8 4.5 72.2 55.0 17.2
(1.80)  (L.64) (2.37)  (1.71) (1.98) (210)  (1.96)  (2.20)

val_hz 45.2 30.9 14.3 25.5 19.7 5.4 46.2 24.8 21.4
(2.29) (1.94) (1.91) (1.68) (2.33) (2.33) (1.65) (2.36)

val_ipr 50.7 37.5 13.2 31.6 19.1 5.9 51.5 31.2 20.3
(2.68) (2.25) (4.02)  (2.02) (4.30) (2.73)  (2.03)  (4.26)

tmat 23.6 5.7 17.9 2.4 21.2 3.3 24.2 2.7 21.5
(1.35)  (0.98) (1.47)  (0.51) (1.53) (1.38)  (0.63)  (1.50)

md_dur 13.7 -1.9 15.6 —4.8 18.5 2.9 14.9 -3.7 18.6
(0.79) (—0.28) (1.29) (-0.79) (1.35) (0.85) (—0.63) (1.32)

age 9.9 7.9 2.0 5.0 5.0 3.0 9.2 4.2 5.0
(216)  (1.91)  (1.43)  (1.77) (1.61) (205)  (1.79)  (1.61)

convx 14.9 -1.3 16.2 —4.0 18.9 2.7 16.8 —-2.3 19.1
(0.86) (—0.21) (1.34) (—0.73) (1.37) (0.96) (—0.42) (1.34)

sze —45.1 —44.2 -0.9 —37.3 -7.8 —6.8 —16.9 —8.6 —-8.3
(—1.54) (—1.53) (—0.39) (—1.49) (—1.25) (=1.02) (-=0.79) (-1.07)

ilq 27.9 21.8 6.1 18.8 9.1 3.0 22.1 13.9 8.2
(1.98)  (1.84) (1.92) (1.87) (1.91) (L77)  (1.63)  (1.74)

ami 28.8 21.4 7.4 17.9 10.9 3.6 22.8 13.2 9.6
(164)  (1.42) (1.74)  (1.34) (1.98) (1.59)  (1.32) (1.72)

spd_rel 23.2 14.3 9.0 10.9 12.3 3.3 21.8 9.9 11.9
(1.69)  (1.23) (2.97) (1.23) (2.29) (2.03)  (1.65) (2.18)

pi 1.0 2.8 —1.9 3.2 —2.2 —0.4 1.1 2.8 —1.7
(0.31)  (1.27) (—1.09)  (1.46) (—1.02) (0.45)  (1.38) (—0.82)

dvol 49.3 37.8 11.5 33.6 15.7 4.2 49.0 31.7 17.3
(1.78) (1.62) (1.42) (1.63) (1.57) (1.97) (1.86) (1.60)

rvol 53.1 42.5 10.6 38.4 14.7 4.1 50.5 35.0 15.5
(1.88) (1.81) (1.25) (1.89) (1.36) (1.95) (1.95) (1.38)

var_95 78.4 64.7 13.8 59.5 18.9 5.2 65.9 47.0 18.9
(2.65) (2.55) (1.70) (2.46) (2.03) (2.41) (2.20) (1.88)

mom6_1 0.3 6.2 —5.9 8.7 —8.4 —2.5 —11.1 —2.0 —-9.1
(0.01) (0.26) (—1.06) (0.41) (—1.09) (—0.46) (—0.11) (—1.09)

str —-9.1 3.4 —12.5 2.8 —11.9 0.5 —-1.9 9.9 —-11.7
(-0.51)  (0.21) (—2.61)  (0.18) (—2.21) (-0.14)  (0.97) (—2.04)
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C Alternative Regression Specifications

Table A.3: Issuer and Within-issuer Slopes under Alternative Control Sets.

The table reports the Issuer and Within-issuer average monthly predictive slopes (in basis points per
standard deviation of the total characteristic) together with their difference, for the 20 characteristic-
sorted value-weighted high-minus-low decile portfolios, under the four control sets of the regression
specifications (1)—(4) in Section 3.3. The predictive slopes correspond to the regression coeflicients
from Eq. (19); specification (1) repeats Table 5. Newey—West(4) t-statistics with four lags are in
parentheses. Sample: Sep. 2002-Dec. 2024, T' = 268 months; issuers with at least two eligible bonds
(multiplicity of two).

" . — . —
Issuer slope Within-issuer slope 8 w Difference f~ — 8 w

Signal (1) () ®3) (4) & (2) 3) (4) (1) (2) ®3) (4)

Credit and spread
cs 24.14  24.24 15.22  16.01 30.05 33.25 37.59  37.68 —-5.92 —9.01 -22.36 —21.67

g 50 oisd tss0 Gemd B BT GE G 395 08 G R
(1.95) (1.89) (1.18) gézgg (2.50)  (3.57) (4.16) (4.48) (—0.20) (—0.78) (—2.17) (—2.71)

dcs6 —10.50 —10.35 —6.10 —12.87 —12.71 —12.42 —12.57 2.37 2.36 6.32 5.62
(—1.24) (—1.22) (—0.88) (—0.99) (—4.31) (—5.17) (—5.20) (—5.00) (0.33) (0.32) (1.02) (0.89)

Value

bbtm 19.73 19.22 3.77 4.17 11.93 9.78 5.68 5.59 7.80 9.44 —1.91 —1.42
(1.76) (1.74 (0.24) (0.27 (1.36 (1.15 (0.69 (0.66 (0.70) (0.85) (—0.14) (—0.10)

val_hz 15.71 16.3 13.27 12.7 13.8 15.5 16.8 17.5 1.88 0.76 —3.53 —4.83
(2.50 (2.52 (2.30 (2.18 (2.63 (4.41) (4.74 (5.05) (0.30) (0.12) (—0.65) (—0.87)

val_ipr 15.7 14.9 11.2 11.0 14.9 14.85 16.4 16.50 0.82 0.13 —5.24 —5.44

(2.30) (2.23) (1.91) (1.89) (3.80) (4.34) (4.48) (4.11) (0.16)  (0.02) (—1.14) (-1.16)
Bond structure

tmat 1.47 1.19 4.93 5.00 6.71 6.62 6.53 6.65 —-524 —-543 —-1.60 —1.65
(0.30 (0.24) (1.07) (1.09) (1.39) (1.38) (1.36) (1.38) (—1.33) (—1.34) (—1.03) (—1.03)
md_dur —8.2 —8.15 0.90 0.84 6.74 6.63 6.50 6.65 —14.97 —14.78 —-5.60 —5.81
(=1.10) (—1.09) (0.18) (0.17) (1.28 (1.26) (1.23) (1.26) (—=1.98) (—1.95) (—1.76) (—1.79)
age 4.34 3.61 1.55 1.65 —1.2 —-0.32 —0.44 —0.56 5.56 3.94 1.98 2.22
(2.60) (2.36) (1.11) (1.16) (—0.79) (—0.32) (—0.44) (—0.67) (2.34) (2.55) (1.36) (1.49
convx —6.60 —6.5 1.84 1.81 5.28 5.20 5.09 5.19 —11.88 —11.77 —-3.25 —-3.3
(—=1.01) (—0.99) (0.40) (0.40) (1.11) (1.10) (1.07) (1.10) (—1.89) (—1.86) (—1.58) (—1.61)
sze —6.33 —5.98 0.88 0.71 —-0.35 —-0.34 -0.15 —0.37 —5.98 —5.64 1.04 1.08
(-1.62) (—1.55) (0.60) (0.48) (—0.41) (—0.53) (—0.25) (—0.67) (—1.64) (—1.62) (0.76) (0.83)
Liquidst;
iqu v 20.60 20.94 17.15 17.17 1.65 1.56 1.44 1.51 18.96  19.38  15.71 15.66
(1.68) (1.69 (1.50 (1.51 (0.36) (0.35) (0.32) (0.34) (1.56) (1.58) (1.40) (1.41)
ami 13.07 12.6 11.1 11.2 6.63 6.19 6.07 6.08 6.44 6.49 5.07 5.14
(1.08) (1.01 (0.92)  (0.96) (1.52) (1.45) (1.42g (1.43) (0.56)  (0.54 (0.44)  (0.46)
spd_rel 11.25 10.1 7.06 7.55 0.64 —-0.75 —0.8 —1.45 10.61  10.8 7.91 9.00
(1.63) (1.29) (0.98) (1.14) (0.28) (—0.37) (—0.42) (—0.71) (1.49) (1.37) (1.09) (1.32)
pi 3.88 3.33 3.00 2.84 —4.30 —4.25 —431 —4.36 8.18 7.58 7.31 7.20
(0.45) (0.39) (0.32) (0.31) (—1.10) (—1.09) (—1.10) (—1.11) (0.75) (0.70) (0.63) (0.62)
Risk and past return
dvol 22.64 25.70 13.36 13.91 8.44 7.20 3.44 3.20 14.19 18.51 9.92 10.71
(1.83) 1.85 (0.86) (0.946) (1.65) (1.81) (0.79) (0.80) (1.43) (1.59 (0.76) (0.872
rvol 23.78 6.0 15.12 16.0 9.11 7.97 5.21 5.32 14.67 18.1 9.91 10.7
(1.86) (1.91) (1.06) (L.15) (1.65) (1.80) (1.21) (1.29) (1.44) (1.62) (0.84) (0.94)
var_95 27.52 27.56 19.94 20.44 19.79 19.67 18.30 18.52 7.73 7.89 1.64 1.92
(1.95) (1.93) (1.63) (1.66) 2.52)  (3.33) 3.45)  (3.50) (0.68 (0.68) (0.17 (0.20)
mom6_1 8.18 8.58 4.73 4.27 —4.86 —5.02 —5.31 —5.93 13.0 13.61  10.0 10.20
(0.85) (0.91) (0.542 (0.49) (—0.83) (—1.06) (—1.16) (—1.31 (1.46) (1.65) (1.32) (1.38)
str 18.10 16.55 13.1 12.79 -7.31 —11.57 —12.11 —-13.8 25.40 28.12 25.25 26.63
(2.37)  (2.13)  (1.99) (1.94) (-1.61) (—3.01) (—3.22) (—3.87) (3.27) (3.68) (3.55) (3.85)
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Table A.4: Contribution of the Characteristic under Alternative Control Sets.

With respect to the issuer and within-issuer components, the table reports for 20 characteristics: the

monthly average returns 77, the fitted contribution of the sorting characteristic 6j from Eq. (24)

under the four control sets of the regression specifications (1)—(4) in Section 3.3, and the average

characteristic gaps (standardized) G

J

of Table 5. Specification (1) repeats Table 6; the returns

and the gaps do not depend on the control set. All positions are in basis points, and the gaps are

in standard deviations of the total characteristic. Newey—West(4) t-statistics with four lags are in

parentheses. Sample: Sep. 2002-Dec. 2024, T' = 268 months; issuers with at least two eligible bonds

(multiplicity of two).

Issuer positions

Within-issuer positions

— T
C'" by control set

6W by control set

Signal 7L ) @ © @ & o @ e @ G
Credit and spread
cs 7. 47.34 47.17 27.42 29.09 2.107 8.18 4.01 5.39 6.27 6.53  0.200
2.47 1.73 1.72 0.99 1.06 1.70 2.01 3.61 4.42 4.66
ytm % g ( g (47.87) g g % O) 2.058 (15.50) (10.5 (13.1 (14.35) (16.1 0.439
(2.53) (1 80) (1.73)  (1.03)  (1.09) (2.52) (2.36) (4.21) (4.80) (5.23)
dcs6 —3 8 —28 —28.82 —17. 55 —19. 36 1.915 -19.62 —-17.97 —-17.08 —16.82 —17.16 1.621
(71.79) (—1. 36) (—1.36) (—1.03) (—1.12) (—4.44) (-5.16) (—7.59) (—7.56) (—7.65)
Value
bbtm 67.64 26.37 25.39 9.80 10.63 0.949 12.58 5.34 4.78 4.24 4.26  0.783
(21 .94 %l .78 %1 .75 %0 .86 (20 .95 (2.44 (1.23) (1.37 (1.32 (21 .38
val_hz 1.749 15.6 13.91 17.4 19.2 1.410
%1 .69 (32 16 %2 25 9 98 1. 89 (1.88 (1.77 (4.76 (5.07 (6. 83
val_ipr 7.4 2.298 15.0 15.0 15.2 16.9 16 8 1.175
(2. 15) (2. 16) (2. 10) (1. 81) (1.79) (3.90) (4.62) (5.35) (5.62) (5.15)
Bond structure
tmat 1 1.01 0.72 3.96 4.03 0.914 19.78 16.34 16.12 15.95 16.22 2.351
(1.02) (0.22) (0.16) (0.94) (0.97) (L51)  (L44) (1.42) (1.40) (1.42
md_dur —1.75 —9.1 —-9.0 0.25 0.19 1.011 17.1 17.3 17.0 16.7 17.1 2.486
(=0.27) (—=1.16) (—1.15) (0.05) (0.04) (1.31)  (L32) (1.30) (1.28) (1.30
age 5.93 6.99 5.79 2.52 2.700 1.614 —0.0 —1.6 -0.3 —-0.5 —0.57 1.325
1.36) (2.50) (2.25) (1.08) (1.14) (—0.04) (—0.79) (—0.28) (—0.39) (—0.52)
convx -0.51 —6.9 —6.9 1.25 1.23° 0.949 17.74 13.73 13.54 13.33 13.57 2419
(—0.08) (—1.07) (—1.05) (0.28)  (0.28) (1.35 (1.18 (1.17 (1.15)  (1.17
sze —33.21 —18.1 —17.2 2.58 2.09 2.705 —-0.8 —0.5 —0.4 —0.24 —0.3 0.910
(—1.42) (-1.69) (—1.62) (0.64) (0.52) (—0.42) (—0.66) (—0.69) (—0.43) (—0.77)
Liquidity
ilq 19.58 11.35 11.71 9.74 9.60 0.548 7.03 1.29 1.00 0.97 0.99 0.980
(1.57 (2.03) (2.03) (1.84) (1.81) (1.91) (0.66) (0.59 (0.57 (0.59
ami 19.3 8.44 8.50 7.44 7.24 0.622 8.32 0.19 —0.1 —0.2 —0.2 1.135
(1.30)  (L36) (L30) (1.23) (1.25) (L75)  (0.09) (—0.06) (—0.12) (—0.11)
spd_rel 13.9 12.9 10.8 7.90 8.47 1.241 9.41 1.55 —0.68 —0.79 —1.92 2.101
(1.16)  (1.47) (1.10) (0.83) (0.97) (2.56% (0.38) (—0.19) (—0.23) (—0.55)
pi 3.56 1.59 1.37 1.17 1.19 0.225 —2.5 —1.34 —1.44 —1.52 —1.52° 1.125
(1.52)  (1.36) (1.20) (1.05) (1.07) (-1.12) (—-1.21) (—1.28) (—1.35) (—1.3H)
Risk and past return
dvol 36.99 39.93 21.35 22.53 1.375 13.06 9.50 8. 31 7.32 7.14 1.571
(31 39 (1.85 (1.80 0.83 %O .92 (1.42 (1.23) (1.57 (1.20)  (1.34)
rvol 40.0 41.6 1.0 1.376  11.4< 9.63 8.9 8.71 9.32° 1.485
(1. 60) (1.88) (1.86) 0.89 %1 .00 (1.21 (1.21 (1 Glg (1.47 (1.74
var_95 66.71 69.91 69.21 3.0 1.830 14.3 15.2 15.3 15.5 1.072
(2.69) (2.50) (2.46) (2.25) (2.28) (1.57)  (1.96) (3 (3.03% (3.25)
mom6_1 14.01 7.99 9.73 5.50 4.38 1.851 —6.1 0.04 —1. 6 —-2.1 —-3.67 0.861
(0.62) EO .37 0.46 (0.28 (0.23 —0.87) (0.01) (-0.46) (—0.61) (—1.24
str —5.64 1.4 12.5 11.7 1.624 —12.5 —5.04 —-10.1 —10.0 —12.45 1.131
(—0.28) (1. 78) (1.58)  (1.04)  (0.96) (—2.35) (—1.14) (—2.99) (—3.12) (—3.98)
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Table A.5: M KTB Alphas in Characteristic Contributions under Alternative Control

Sets.

With respect to the issuer and within-issuer components, the table reports for 20 characteristics
the monthly average M KT B alpha returns a(r’) and the M KT B alphas of the fitted contribution
of the sorting characteristic @(C7) from Eq. (24), under the four control sets of the regression
specifications (1)—(4) in Section 3.3. Specification (1) repeats Table 7; a(r’) does not depend on the
control set. The monthly M KT B alphas are the estimated intercepts resulting from the regression
of the characteristic-sorted portfolios onto a constant and M KT B. All positions are in basis points.
Newey—West(4) t-statistics with four lags are in parentheses. Sample: Sep. 2002-Dec. 2024, T = 268

months; issuers with at least two eligible bonds (multiplicity of two).

Issuer positions

‘Within-issuer positions

a(CT) by control set

a(C™) by control set

Signal  a(r!) (1) (2) (3) 4) ar"v) (1) (2) (3) (4)
Credit and spread
cs 27.09 23.63 10.89 10.84 —2.08 0.36 3.18 4.12 4.83
1 73&2 %1 1?? (21 .00) (0.44) (0.44 (—=0.60) (0.23) (2.32) (3.18 (3.47
ytm 49.5 8.1 4.17 11.61 11.9 1.43 2.76 8.76 10.0 13.4
(1.82) (1.18) (1. 02% (0.47) (0.49) (0.44) (0.94) (3.62) (4.42) (4.64)
dcs6 —11 32 —6. 5 —-0.66 —0.97 —-16.93 —15.09 —14.90 —14.67 —15.06
(—0.74) (—0.40) (—0.39) (—0.05) (—0.07) (—4.33) (—5.52) (—8.45) (—8.42) (—8.71)
Value
bbtm 30.69 14.35 13.12 2.15 2.18 5.56 0.82 2.49 2.04 3.00
(1.17)  (1.20 (1.11 (0.19 (0.20 (1.26 (0.19)  (0.72 (0.64 (0.95
val_hz 6.30 13.4 16.7 12.4 10.5 —0.5 0.32 12.6 14.1 18.9
(0.51 %1 .40 (21 .51 (1.22) (1.01 (—0.08) (0.05) (3.73 (4.16 (6.96
val_ipr 16.1 16.51 15.2 8.34 12.25 13.3 14.6 15.0
(1.29) (1.78) (1. 68) (1.45)  (1.36) (3.29) (4.51) (5.53) (5.99) (5.64)
Bond structure
tmat —4.20 —5.86 —6.07 —6 03 —-596 —14.31 -11.76 —-11.85 —11.89 —11.72
(—0.72) (—L. 35) (-1.32) (-2. 14g (2. 085) (—1.88) (—2.09) (—2.11) (—2.10) (—2.07)
md_dur —7.54 —13.8 —13.7 —10 7 —10.7 —16.4 —15.4 —15.5 —15.7 —15.51
—-0.97 1.74 1. 71 2.39 2.38 —2.07 —2.29 2.31 —2.32 —2.28
age ( 2.27 ) 4 6.78 ) (5 7.4 ) 5.00 Y 4.47 ) 1.72 ) 3.07 ) 1.75 ) 1.82 ) 0.53 )
(0.65 (2.34) (2. 65) (1.84 (1.55g (1.04) (2.24) (1.39) (1.53) (0.45)
convx 7.1 —11.48 —11.41 —-8.7 —8.7 —-16.20 —15.17 —-15.24 —-15.34 —15.20
(—0.98) (—1. 68g (—1. 65g (—=2.37) (—2.35) (—2.09) (—2.29) (—2.31) (—2.31) (—2.28)
sze —2.11" —13.38 —11.7 —1.52° —1.92 —240 —-1.45 —-0.87 —-0.83 —0.84
(—0.12) (—1.42) (—1.30) (—0.35) (—0.45) (—1.21) (—1.79) (—1.36) (—1.37) (—1.49)
Liquidity
ilq 10.99 7.25 7.71 6.54 6.43 4.30 —0.23 0.53 0.49 0.68
(1.08) (1.63) (1.63) (1.56) (1.53) (1.38) (—0.12) (0.30 (0.28 (0.39)
ami 5.57 2.85 2.81 2.58 2.83 —2.4 -1.92° -0.9 -1.0 —0.65
(0.59) (0.70) (0.62) (0.61) (0.70) (—0.88) (—0.88) (—0.43) (—0.48) (—0.31)
spd_rel 5.35 5.59 3.46 0.84 1.95 3.31 —3.58 —1.55 —1.59 —1.61
(0.58) (0.77) (0.39) (0.10) (0.25)  (1.42) (—1.10) (—0.47) (—0.49) (—0.49)
pi 3.00 0.66 0.43 0.24 0.18 —4.1 —1.37 —1.45 —1.54 —1.55
(1.40) (0.53) (0.35) (0.21) (0.15) (—1.97) (—1.33) (—1.40) (—1.48) (—1.48)
Risk and past return
dvol 5.42 18.31 20.79 4.15 5.17 —8.14 —4.92 2.74 —0.91 4.34
(0.34) (1.26 1.20 (0.20) (0.26) (—1.39) (—0.83) (0.58) (—0.18) (0.86)
rvol 8.29 18.5 0.2 2.54 3.44 —11.4 —6.08 1.84 —0.47 4.94
0.51 1.20 1 17 0.13 0.18 —1.99) (-1.01 0.38 —-0.10 0.98
var_95 <3 éf 8 (3 <3 (—8.39) (—2.97) (7.13) ( 6.58 ) (10.9
(31 71 9 92 9 88 (1. 65 (1. 68 (—1.49) (-0.60) (1.67) (1.56) (2.68)
mom6_1 18.8 18 4 —1.24 4.35 1.33 0.83 —1.84
(1.69 %1 41 9 43 (1 122 (1.10 (—=0.17) (0.73) (0.37 (0.23) —0.67
str 17 0 18.5 18.6 —10.11 —-2.61 —8.6 —-8.34 —11.1
(1.03) (2. 49) (2. 25 (1.50) (1.54) (—1.78) (—0.55) (—2.41) (—2.51) (—3.36)
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D Common Variation in Long—Short Returns

Table A.6: Common Variation in Long—Short Returns.

The table reports the common variation in the 20 value-weighted decile high-minus-low portfolio
returns and in their issuer and within-issuer components, where Total denotes the conventional long—
short portfolio. PANEL A reports the variance shares of the first principal components extracted from
the correlation matrix of the 20 returns in each cross-section, before market adjustment. Appendix
Figure A.1 plots the first 15 eigenvalues before and after factor adjustment. PANEL B reports the
in-sample R? from regressions of the first principal component (PC1) of each cross-section on a
constant and the listed portfolios; the credit-spread rows add either the issuer component or the
total return of the same cs portfolio, and Appendix Table A.7 reports both specifications for all 20
sorts. M KTB is the value-weighted excess return on all corporate bonds in the sample; CRF is
the corrected credit risk factor series from Dickerson, Mueller, and Robotti (2023). Sample: Sep.
2002-Dec. 2024, T' = 268 months.

Total Issuer Within issuer

Panel A: Variance explained (%)

First component 54.8 56.3 53.4
Second component 15.3 14.3 9.6
Third component 7.5 8.1 8.3
First two components 70.2 70.6 63.0
First three components 7.7 78.7 71.3
Panel B: R? of the first principal component

MKTB only 0.50 0.20 0.80
MKTB and CRF 0.63 0.47 0.84
MKTB and issuer component of cs 0.86 0.86 0.84
MKTB and total return of cs 0.89 0.87 0.83
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Table A.7: PC1 Regressions on the Bond Market and Characteristic Portfolios.

The table reports the in-sample R? from regressions of the first principal component (PC1) of each
cross-section on a constant, M KT B, and one added portfolio return. Column groups identify the
dependent PC1, computed separately from the correlation matrices of the 20 total, issuer, and
within-issuer returns before market adjustment, where Total denotes the conventional long—short
portfolio. M KT B is the value-weighted excess return on all corporate bonds in the sample; CRF' is
the corrected credit risk factor series from Dickerson, Mueller, and Robotti (2023). Sample: Sep.
2002—Dec. 2024, T' = 268 months.

Dependent PC1 Total Issuer Within issuer
Added return Issuer Total Issuer Total Issuer  Total
MKTB only 0.502 0.196 0.797
MKTB and CRF 0.631 0.474 0.844
Credit and spread

cs 0.864 0.887 0.859 0.874 0.839  0.827
ytm 0.863 0.874 0.855 0.858 0.839  0.831
dcs6 0.824 0.816 0.745 0.723 0.812 0.808
Value

bbtm 0.896 0.893 0.883 0.861 0.826  0.819
val_hz 0.825 0.765 0.743 0.563 0.809  0.799
val_ipr 0.835 0.842 0.793 0.789 0.824  0.817
Bond structure

tmat 0.680 0.603 0.626 0.499 0.881  0.920
md_dur 0.785 0.672 0.799 0.627 0.876 0.913
age 0.541 0.552 0.222 0.233 0.815 0.813
convx 0.779 0.660 0.789 0.604 0.875 0.914
sze 0.653 0.655 0.479 0.481 0.819 0.819
Liquidity

ilq 0.751 0.729 0.585 0.544 0.802  0.801
ami 0.865 0.844 0.766 0.673 0.805  0.797
spd_rel 0.866 0.833 0.755 0.685 0.800  0.798
pi 0.537 0.523 0.240 0.214 0.799  0.806
Risk and past return

dvol 0.947 0.922 0910 0.791 0.809 0.797
rvol 0.932 0.906 0.885 0.771 0.807  0.797
var_95 0.866 0.869 0.829 0.769 0.823  0.802
mom6_1 0.762 0.744 0.613 0.566 0.802  0.798
str 0.545 0.549 0.280 0.276 0.805  0.800
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Panel A: 20 long-short portfolios

(a) Total: 1 to 15
10

(b) Issuer: 1 to 15
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Figure A.1l: EIGENVALUES OF THE CORRELATION MATRICES OF LONG-SHORT AND DECILE
PORTFOLIO RETURNS. The figure shows the first 15 eigenvalues of the correlation matrix of the 20
value-weighted decile high-minus-low portfolio returns (PANEL A) and of the 200 decile portfolio
returns (PANEL B), for the Total, Issuer, and Within-issuer cross-sections. In each panel, the top
row reports the eigenvalues sorted from highest to lowest and the bottom row enlarges eigenvalues
5 to 15. Black circles are the eigenvalues of the returns; blue squares and orange triangles are the
eigenvalues of the residual correlation matrices relative to the M K'T'B factor model and to M KT B
plus the credit risk factor C RF, respectively. Sample: Sep. 2002-Dec. 2024, T' = 268 months.
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E Issuer and Within-issuer Sorting Geometry

Consider forming a benchmark portfolio at date ¢. Let Z, = {1,..., J;} denote the set
of issuers and let B;; denote issuer i’s eligible bonds. Denoting n;; = |B; 4|, the total
number of eligible bonds is N, := ZieIt n;;. In vector notation, a bond vector can be
written as xy = (%ip1)iez,,beB,, € RN,
For every issuer ¢, consider the bond-level weights s;;; > 0 satisfying Zbe B, Sibt = 1.
At issuer level, the vector s;; = (Sipt)pes,, € R™ describes how one dollar invested
in the benchmark portfolio of issuer ¢ is distributed across that issuer’s eligible bonds.
The baseline is Market-Value weighted (VW), sm = MVip:/Vie = %,
while Equal-Weighted (EW) weights are: 573§ = 1/n.

Here below, we will provide a general treatment of the decomposition of Issuer and
Within-issuer components (Section 2.1). Lemma 1 shows that the decomposition is

unique for a fixed benchmark.

E.1 Issuer and Within-issuer decomposition: an operator ap-

proach

Define the issuer aggregation operator A, : RV — R” by

(At$t)z' = Z T b,t-

bEBiyt

Define the benchmark spreading operator Dy, : R — RNt by
(DsiCt)ip = SipiCit, ¢t = (Cit)iez, € R

Thus, while A, collapses a bond-level vector into one total position per issuer, D,
takes the issuer-level amount ¢;; and spreads it across issuer 7’s bonds in the benchmark

proportions s;; ;. We define the issuer-benchmark operator as the composition of the
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previous:

_ . M N3 _
P, = Dg Ay - RY — R (Ps,tﬂft)i,b = Sipbt Z Tict-

CGBM

Hence P ; preserves the total position in each issuer but replaces the original allocation
across that issuer’s bonds by the benchmark allocation. The associated issuer-neutral

subspace is
Ki =ker(A) =< 2y € RV . Z xipe = 0 for every i € 7,
bGBi,t
Lemma 1 (Issuer and Within-issuer Projections). At every formation date t,
AtDS,t:IJu Pftzpsh AtPS,t:Ata

range(Ps ;) = range(D {xt L Tipt = SiptCit for some ¢, € ]RJt} ,

ker(Ps,) = ker(At) = range([M — Pyy).
where: dimrange(Py,) = J;, dim K, = N; — J;, and RNt = range(P,,) © K.

Thus a bond-level portfolio ¢° € RNt has the unique decomposition

@ =Pgq, 4 =Un - Py, @ =q +4q" (A.1)

The issuer component preserves the original net position in every issuer, Atqt[ = Atqts,

while the within-issuer component is issuer neutral, A;q)” = 0.

Proof. The proof proceeds for each claim:

1. For any ¢, € Rt and issuer 1,

( stCt E SibtCit = Cig E Sibt = Cit

beB; . beB;

Hence A;Ds; = Ij,. Using this identity, P? = Dt AiDs 1 Ay = D15, Ay = Py,

s

so Ps, is idempotent. Similarly, A, P = A D Ay = A;.
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2. Because P;; = D, A, range(Ps;) C range(D,,). For the converse, for some ¢,

take any D, ,c; = y; € range(D;,), and apply the Ps; projection:
Ps,tyt = Ds,tAtDs,tCt = Ds,tct = Yi-

Thus every vector in range(D; ;) belongs to range(P; ), proving equality.

3. If 2, € ker(A,), then Py x, = D, Ay = 0, so ker(A;) C ker(Psy).
Conversely, if Pz, = 0, then: Az, = AP 2, = 0, where the first equality uses
A Ps; = A;. Hence, ker(P;;) = ker(A;) = K;. Notice that if a bond-level vector
d; is constant within each issuer, d;,; = d;; for every b € B;;, then x}d; = 0 for
T € K.
For the last equality, because P ; is idempotent, we can write: Ps;(In; —Ps) = 0,
so range(Iy, — Ps;) C ker(P;,). If instead y; € ker(Ps;), then ys = (In, — Pst) s,

proving the reverse inclusion. Therefore range(Iy, — Ps;) = ker(Ps;) = K.

4. The property A,D,, = I;, implies that Dy, is injective and that A, has rank .J,.
It follows that:

dimrange(Ps;) = dimrange(D;;) = J, dim KC; = N; — dimrange(P; ;)

5. Every z;, € RV satisfies
2y = Psyxy + (Iy, — Pst)y,

with the first term in range(Ps;) and the second in ;. Their intersection is
trivial: if y, € range(Ps;) N ker(Ps;), then v, = Ps;2 for some z; and also
P, y+ = 0, whereas idempotence implies P,y = Pitzt = Ps+z = y:. Hence
yy = 0. This proves the direct sum and the uniqueness of Eq. (A.1). Applying A;
to that decomposition and using A;P,; = A; gives A;q! = Ayq} and A;q)" = 0.
O
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E.2 Within-issuer Intensity

Parallel to Eq. (9)-(10), we introduce the main quantities.
Let w;p: > 0 be arbitrary formation-date base weights and define €2, ;, = ZbeB L Wit

zbt

and s;p¢ = . For a (nonempty) normalized portfolio leg ¢, let d* b= HbE B}

indicate whether the bond (i, b) belongs to that leg and define Cf = Y, ZbeB’f Wi bt

wzbtd

and qz bt = c/ “, so that qt *>0and Zzezt ZbeBlt qz‘jp,t = Zz’eL Zber,t qz‘,b,t = 1.
In words, we suppose the same weighting scheme applies to both (i) the benchmark

proportions within an issuer and (ii) the weights inside the selected leg. For each issuer,
wi bt

define its selection fraction ¢f, = > beBs. Siptdsyy = bestﬂftbt“ and the leg’s total

weight in issuer ¢, 7rﬁt = Zbe& ) qf I’ft. Applying the issuer-benchmark projector to the

leg gives

¢ ¢
Wi bt Qi,t¢z‘,t o Wi,b,t¢i,t

v - ¢
Qe O Ci

(Ps,tqzss’e)i,b = Si,b,tﬂ—ﬁt =

Hence its within-issuer component is

q;/’Vb,ﬁ = [([Nt - Ps,t)Qisw} ib = % (df,b,t - (bf,t) .
t

which parallels Eq. (11). Finally, define the within-issuer intensity:

§ :Trzt - zt

i€y

Lemma 2 (Intensity as total variation and contrast). Consider ¢ and its associated

within-issuer intensity I, as previously defined. We have:

™| =20 1= drv (@7 Paal) € 0,1),

where, for nonnegative portfolio-weight vectors p and q, each summing to one, on the

same (finite) bond universe,

drv(p, q Z Z |Dip —

ZGIt bGBz +
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Moreover, if If >0, let 7 >0 and let 247 = (Tip14r) be any scalar bond-level outcome
observed on the formation-date bond universe. For every partially selected issuer define

the benchmark-weighted selected and unselected means

0 ¢
st _ D ves,, Wibtip Tip s st _ D ven,, Wit — dip ) Tip s
it+T = ‘ ) it+T = ¢
Qi,t¢i,t Qi,t(l - ¢zt)
. . seld __ ¢ Y A . sel,l
Define the nonnegative weights p;;" = 7; (1 — ¢;,)/I;. The weights p;;" sum to one

over partially selected issuers, and
wie o [E sel,l [ _sell _uns,/
4; p 1 Libt+r = 4y Pig \Tippr = Tipir) -
1€T bEB; ¢ i1 0<¢f <1

Proof. The proof proceeds for each claim. We suppress the leg superscript ¢ where

there is no ambiguity:

1. The within-issuer weight of a selected bond (d;;: = 1) has nonnegative weight:

gt = “t (1—¢f,), whereas an unselected bond has nonpositive weight:
» t b
q . = —%T’;t@t < 0. Therefore the positive mass contributed by issuer ¢ is

¢
we (1= i) (1—¢;,)
pt = c, Z wab,tdf,b,t = Oz_(Qi7t¢f7t) = Wf,t(l - z{t)?
¢

bid; p =1 beB; ¢

and the absolute negative mass contributes the same amount as well. Thus the
issuer contributes 2m;+(1 — ¢;;) to the ¢; norm. Summing over issuers gives

la" Il = 21f.

2. Both qf “ and P&tq,‘;9 * are nonnegative and sum to one. To see the latter:

Z Z (Ps,tq;sve%,b = Zﬂig,t Z Sipt = Zﬂ-f:t =1.

€Lt bEBiJ €Lt bEBiJ i€Lt

Therefore they are nonnegative portfolio-weight vectors on the same finite

support, each summing to one:

1
S0 S0 S0 S0
drv <qt , Ps1q; ) =3 ‘ q — Psuq;

1 w,e
: = Slat =1t

1
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Because ), 7th = 1 and every represented issuer has gbft > 0, If is a weighted

average of numbers 1 — ¢}, that lie in [0,1).

3. For partially selected issuers, since ¢ i = (Q Ztgzﬁ .)/CY, the selected contribution

of issuer 7 is

1—
_ Zt é ¢ \ =sel,l
E : qzbt i,bt+T = C E :wlbtdzbt‘rlbt-i-T =Tt (1 — z’,t)xi,t+r7

=1

zbt

where the last equality is by definition of the selected average. Similarly, the

unselected contribution is

Wyt _ _ V4 1 ¢ \ —uns,{
4; p 1 Libt+r = Wi bt ( i, bt)$l bit+r = _Wi,t( - m)%,tw'

0
bdzbt =0

By adding the two of them and summing over issuers, the result is obtained

once dividing and multiplying by If. The definition of I} immediately gives

Zz jile [lZ Zzel} zt( - zt)_l

O

Combined position of the two legs. Let ¢V = qu’H — th’L, where the two legs

select disjoint bond sets, so that gbft + gzbﬁt < 1 for every issuer. For a bond selected
. W,H W,L

by the high leg, ¢;;;; > 0 and ¢;,y = —sipeml; <0, 50 |qfy,| = |qlbt | + |qlbt| the

same holds for a bond selected by the low leg. For a bond selected by neither leg,

W.H H WL _ L
Qipe = —SibtTit and Qipt = —SibtT;t, SO

W _ H L| _ H L . H _L
|Qz‘,b,t| = Sibt |7Tz',t - 7Tz‘,t| = Sibt (Wi,t + Wi,t) — 28 p¢ MiN (Tri,ta Wi,t) .

Within issuer 7, the benchmark weights of the bonds selected by neither leg sum to
1 — ¢}, — ¢},. Summing over bonds and issuers and using g/ ly = 2I¢ from the

lemma,

HQt Il = (ItH + ItL) — 2Ky, Ky = Z (1 — ﬁ — o ) min (ﬂﬁ,ﬂft) >0,
1€
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which is Eq. (14) of the main text. Each summand of k; is nonnegative, and x; > 0 if
and only if some issuer contributes bonds to both legs and retains bonds selected by

neither.
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Internet Appendix

Sorting Bonds, Finding Issuers: What Corporate Bond Factors Trade

IA.1 Market Betas

Table IA.1: M KTB Betas: Issuer and Within-issuer Components.

The table reports M K'T'B betas for the 20 value-weighted decile high-minus-low portfolios of Table 2
and their issuer and within-issuer components. Betas are slopes from regressions on a constant and
MKTB. Sample: Sep. 2002-Dec. 2024, T' = 268 months.

Signal Total Issuer  Within issuer
cs 1.546 1.249 0.297
ytm 1.703 1.286 0.417
dcs6 —0.708 —0.630 —0.078
bbtm 1.309 1.095 0.214
val_hz 1.094 0.610 0.483
val_ipr 0.659 0.482 0.176
tmat 1.439 0.396 1.043
md_dur 1.316 0.285 1.031
age 0.075 0.108 —0.033
convx 1.360 0.323 1.037
sze —1.222  —1.287 0.065
ilq 0.303 0.239 0.064
ami 0.740 0.433 0.307
spd_rel 0.423 0.287 0.136
pi 0.046 0.014 0.033
dvol 1.512 0.891 0.621
rvol 1.607 0.927 0.680
var_95 1.816 1.150 0.667
mom6_1 —0.719  —0.585 —0.134
str —0.687 —0.617 —0.070
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IA.2 Robustness Across Samples, Issuer Definitions,

and Construction Choices
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Table TA.2: Issuer and Within-issuer Components across Samples and Issuer Keys.

The table reports the issuer and within-issuer components of the monthly average returns (PANEL A)
and M KTB alphas (PANEL B) of Table 2 across samples and issuer keys. The 20 value-weighted
decile high-minus-low portfolios are formed on all bonds with CUSIP issuers (main specification),
on the PERMNO-linked sample with PERMNO issuers, on investment-grade (rating 1-10) and

non-investment-grade (11-22) bonds, and on bonds with up to 5, over 5 to 10, and over 10 years

to maturity, with breakpoints from each sample.

Each column is estimated on its own sample.

Alphas are intercepts from regressions on a constant and M KT B. All estimates are in basis points.
Newey—West(4) t-statistics with four lags are in parentheses. Sample: Sep. 2002-Dec. 2024, T = 268

months.
Panel A: Mean returns
All bonds PERMNO-linked Rating universe Years to maturity
CUSIP PERMNO Investment Non-investment
issuers issuers grade grade Upto5 5 to 10 Over 10
Signal Issuer Within  Issuer Within  Issuer Within  Issuer Within  Issuer Within  Issuer Within  Issuer Within
Credit and spread
cs 88.9 74 66.5 12.6 32.9 9.5 85.2 16.4 109.8 4.6 74.1 4.0 73.5 5.3
(2.39) (1.71)  (2.21) (2.21) (1.76) (1.46) (1.57) (3.39) (2. 80) (3.43)  (1.44) (2. 53) (1.79)  (4.55)
ytm 13.1 68.1 37.5 19.9 82.2 17.7 110.6 5.1 74.4 4.7 7.8
(2 42) (2.41)  (2.28) (2 83) (2.15)  (2.32) (1.48) (3.34) (2.84) (2 87) (1.45) (2. 72) (1.84) (5.01)
dcs6 -325 -—-176 —-235 —-237 -251 -—-16.0 —-36.2 —175 —355 —40.8 —-8.0 —642 -—15.1
(—1.81) (—4.48) (—1.50) (—4.11) (—1.83) (—3.60) (—1.11) (—4.03) (—1.86) (—4. 46) (—1.98) (—5.65) (—2.85) (—4.64)
Value
bbtm 64.5 10.3 55.0 17.2 28.9 13.3 90.6 21.5 87.4 6.3 74.2 4.6 61.5 3.8
(1.64) (2.37)  (1.96) (2.20) (2.02) (2.47) (1.61) (3.05) (2.38) (2.28) (1.41) (2.05) (1.85) (1.41)
val_hz 30.9 14.3 24.8 20.7 15.7 62.0 7.9 48.5 5.9 37.9 6.1 31.1 6.9
(1.94) (1.91) (1.65) (2 36) (1.57)  (1.91) (2.06) (2.73) (2.57) (3.57) (1.89) (3.76) (3.67) (3.93)
val_ipr 37.5 13.2 31.2 20.3 27.8 14.9 23.9 4.3 50.2 6.2 43.9 6.3 33.8 8.7
(2.25) (4.02) (2.03) (4.26) (2.40) (3.54) (0.83) (1.23) (2.59) (4.43) (2.11) (3.50) (3.50) (3.35)
Bond structure
tmat 5.7 17.9 2.7 21.5 8.1 17.7 4.7 21.7 5.4 6.5 —6.8 1.4 0.3 2.5
(0.98) (1. 47) (0.63)  (1.50)  (1.41) (1. 40) (0.55) (2.38) (1.43) (1.82) (—1.21) (0.52) (0.04) (0.62)
md_dur —-1.9 15.6 -3.7 18.6 4.0 15.3 —25.7 20.2 —5.6 6.7  —40. —-1.3 -36.3 —-2.3
(=0.28) (1.29) (—0.63) (1.32) (0.67) (1.21) (—1.58) (2.42) (-1.22) (1.79) (—1.22) (—0.52) (—1.31) (—0.64)
age 7.9 2.0 4.2 5.0 7.4 2.1 17.7 —0. 4.1 -3.3 —-1.8 —0.7 6.7 —1.1
(1.91) (1.43) (1.79) (1.61) (2.38) (1.68) (2.15) (—0.29) (1.17) (—1.71) (—0.52) (—0.51) (0.93) (—0.46)
convx —-1.3 16.2 —2.3 19.1 5.2 16.0 —22.2 21. —4. 6. —37. -1.0 —194 0.3
(—=0.21) (1.34) (—0.42) (1.34) (0.90) (1.27) (—-1.39) (2.42) (-0.93) (1.79) (—1.36) (—0.41) (—0.86) (0.07)
sze —44.2 -0.9 —8.6 —8.3 —4.1 0.2 —72.2 5.3  —46. 2. —52. -59 =399 10.3
(—=1.53) (—0.39) (—0.79) (—1.07) (—0.46) (0.09) (—1.50) (0.55) (—1.80) (1.09) (—1.46) (—1.59) (—1.48) (1.42)
Liquidity
ilq 21.8 6.1 13.9 8.2 9.5 6.3 31.8 10.3 38.8 —0.1 14.2 3.6 27.0 2.5
(1.84) (1.92) (1.63) (1.74) (1.28) (1.60) (1.73) (2.34) (2.44) (—0.08) (1.07) (2.80) (2.07) (1.09)
ami 21.4 7.4 13.2 9.6 8.3 6.0 67.8 10.9 30.7 2.8 21.3 0.4 18.8 3.3
(1.42) (1.74) (1.32) (1.72) (1.25) (1.33) (1.72) (2.26) (1.81) (1.92) (1.14) (0.35) (1.15) (1.48)
spd_rel 14.3 9.0 9.9 11.9 12.3 8.3 15.6 10.9 21.4 2.7 17.1 4.5 13.8 1.6
(1.23)  (2.97) (1.65) (2.18) (1.87) (2.62) (0.67) (2.28) (1.39) (1.57) (1.44) (3.44) (0.95) (0.79)
pi 2.8 -1.9 2.8 —1.7 4.2 —-0.5 —259 —2. —0.3 —0.2 6.3 —1. —3.6 5.8
(1.27) (—1.09) (1.38) (—0.82) (2.08) (—0.39) (—1.05) (—0.55) (—0.09) (—0.15) (1.34) (—1.26) (—0.63) (1.87)
Risk and past return
dvol 37.8 . 31.7 17.3 25.2 12.7 42.6 10.1 60.3 3.7 38.2 2.0 17.2 1.3
(1.62) (1.42) (1.86) (1. 60) (2.25) (1.42) (0.96) (1.59) (2 08) (1.55) (1.35) (1.31) (0.98) (0.48)
rvol 42.5 10.6 35.0 5.5 23. 10.5 43.0 9.8 4.0 42. 1.5 26.1 1.8
(1.81) (1.25) (1.95) (1. 38) (2.06) (1.11) (0.96) (1.72) (2 36) (1.75)  (1.57) (0.86) (1.17) (0.68)
var_95 64 13.8 47.0 26. 15.6 63.3 11.6 6.7 67. 4.6 71.6 6.9
(2.55)  (1.70) (2.20) (1. 88) (2.38) (1.59) (1.26) (2.66) (2 98) (2.69) (1.83) (3.10) (3.27) (1.88)
mom6_1 6. —-5.9 -9.1 -10. —6.1 33.4 -3.1 12.8 —-3.5 1. —-2.9 —4.7 —4.9
(0. 26) (-1. 06) (—0. 11) (=1.09) (—0.81) (—0. 88) (O 98) (=0.74) (0. 55) (=1.66) (0. 05) (=2.12) (-o. 17) (—2.43)
str —12.5 —11.7 25  —12.6 1.7 —121 9.3 —5.6 —6.8 —21 —14.9
(0. 21) (—2. 61) (0. 97) (—=2.04) (0.33) (—2.24) (—0. 21) (—3.24) (0.46) (—3.46) (0. 17) (=5.12) (-1. 31) (—6.87)
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Table TA.2: Issuer and Within-issuer Components across Samples and Issuer Keys

(continued).

Panel B: MKTB alphas

All bonds PERMNO-linked Rating universe Years to maturity
CUSIP PERMNO Investment Non-investment
issuers issuers grade grade Upto 5 5 to 10 Over 10
Signal Issuer Within  Issuer Within  Issuer Within  Issuer Within  Issuer Within  Issuer Within  Issuer Within
Credit and spread
cs 51.3 —1.6 41.6 1.4 8.8 -39 53.6 10.8 63.1 2.8 36.5 2.4 51.8 5.4
(1.75) (—0.47)  (1.62) (0.38) (0.50) (—0.71) (1.18) (2.25) (2.24) (3.10) (0.87) (2.06) (1.45) (4.71)
ytm 53.5 0.5 42.1 5.3 12.8 0.9 48.0 9.9 63.9 2.7 35.8 2.2 51.8 6.9
(L81) (0.17) (L67) (147)  (084) (0.18) (L04) (227) (228) (220) (0.86) (186) (150) (4.54)
dcs6 —13.6 —15.3 =72 =199 20 -—135 2.3 —189 —124 7.1 —20.5 —-6.8 —=51.0 —14.7
(—0.88) (—4.41) (—0.51) (—4.07) (—0.81) (—=3.61) (0.09) (—5.07) (—0.78) (—4.90) (—1.19) (—5.54) (—2.55) (—4.45)
Value
bbtm 31.6 3.9 29.7 8.4 14.1 6.0 44.4 13.7 43.1 3.3 28.2 1.7 37.8 —0.7
(1.04) (1.08) (1.34) (1.33) (L. 12) (1.34)  (0.96) (247) (1.64) (1.82) (0.69) (0.95) (1.45) (—0.29)
val_hz 12.6 —0. 8.0 4 —0.1 41.7 4 25.0 3.0 19.9 28.5 6.9
(0.97) (—0.03) (0.59) (0.55) (0. 18) (=0.02) (1.73) (1.84) (1.46) (2.59) (1.29) (3. 83) (3.19) (3.97)
val_ipr 23.0 7.9 17.1 14.0 14.8 6.7 17.4 7. 27.2 5.0 27.9 39.6 10.2
(1.62) (3.80) (1.27) (4.64) (1.26) (2.77) (0.75) (2.00) (1.72) (3.90) (1.75) (3. 86) (4.18)  (4.42)
Bond structure
tmat —6.2 —13.4 —-3.5 —15.8 —5.8 —14.9 —2.6 4.8 —0.2 —2.4 —-9.5 —4.6 —6.3 —6.3
(=1.09) (=1.92) (=0.71) (—=1.97) (—1.34) (—=1.93) (—0.47) (0.96) (—0.06) (—1.64) (—1.67) (—2.39) (—0.74) (—2.04)
md_dur —10.5 —15.3 -7.7 =178 -72 =169 —19.1 2. —4.5 —26 =251 —5.2 —=34.0 —-9.6
(71.36) (=2.12) (-1.12) (—2.16) (—1.19) (—2.06) (—1.60) (0.57) (—0.90) (—1.45) (—0.89) (—2.25) (—1.47) (—2.74)
age 3.0 2.0 5.5 5.3 3.1 10.0 0. 5.0 1.1 0.2 1.6 18.7 4.2
(1. 39) (2.22)  (0.89) (1.92) (1.92) (2.29) (1.54) (0.31) (1.64) (0.88) (0.06) (1.36)  (2.61) (1.81)
convx —11 —14 —-6.7 —17.7 —6.4 —16.4 —16.2 3. —3.2 —2.5 —5.5 —204 —8.6
(1. 63) (=2.10) (—1.03) (=2.16) (—1.07) (—=2.02) (—1.54) (0.77) (—0.63) (—1.45) (—L1. 05) (—2.72) (—1.04) (—2.66)
sze —5.5 —2.9 3.1 -39 5.2 —2.1 —12.1 —1. —-13.4 3.3 —6.6 —5.8 —129 3.9
(—0.30) (—1.08) (0.26) (—0.54) (0.47) (—1.09) (—0.37) (—0.17) (—0.80) (1.27) (—0.29) (—1.75) (—0.71) (0.77)
Liquidity
ilq 14.6 4.1 9.7 4.9 3.6 2.5 20.2 9.0 27.5 —0.3 11.5 4.4 25.2 4.2
(1.51) (1.50) (1.38) (1.26) (0.56) (0.74) (1.33) (2.30) (2.05) (—0.23) (0.90) (3.19) (2.20) (1.82)
ami 8.4 —-1.9 5.5 —1.4 1.6 —4.4 18. 7.5 17.8 1.5 10.5 —0.1 12.8 3.8
(0.88) (—0.80) (0.81) (—0.55) (0.37) (—1.55) (0.72) (1.88) (1.47) (1.20) (0.78) (—0.10) (1.06) (1.95)
spd_rel 5.6 4.9 5.0 5.7 6.4 4.1 —13. 8.2 7.2 1.7 10.1 4.8 11.8 3.6
(0.64) (2.39) (0.92) (1.58) (1.23) (1.78) (—0.72) (1.91) (0.52) (0.99) (0.96) (3.19) (0.94) (1.71)
pi 2.4 —2.8 3.4 —-3.7 4.4 -1.0 -—12. —6.0 1.2 -1.1 6.4 —-1.7 —8.2 4.9
(1.15) (—=1.66) (1.25) (=1.72) (1.80) (—0.65) (—0.82) (—1.26) (0.34) (—0.75) (1.41) (—1.33) (—=1.05) (1.67)
Risk and past return
dvol . 7.2 14.7 —6.2 9.8 —8.2 —8. 3.5 27.0 0.2 13.2 0.5 6.9 —0.8
(0.66) (=1.29)  (1.00) (—1.12) (0.96) (—1.34) (—0.22) (0.71) (1.14) (0.14) (0.58) (0.29)  (0.47) (—0.27)
rvol —9.8 16.1 —10.6 5.7 —12.7 —5. 1.6 33. —0.2 —0.9 10.0 —1.2
(0 84) (-1.83)  (1.03) (—1.92) (0.52) (—2.01) (—0.15) (0.37) (1.46) (—0.18) (0. 74) (—0.61)  (0.57) (—0.35)
var_95 30.1 —6.3 26.0 —5.6 6.0 —8.3 13.8 4.4 47 2.6 37.1 2.9 38.7 0.9
1.61) (—1.15) (1.52) (—=1.03) (0.77) (—1.25) (0.33) (1.24) (2.12) (1.35) (1.32) (1.88) (2.31) (0.28)
mom6_1 23. -19 12.6 —3.4 2.6 —1.6 56. —0.6 24 —-1.9 24.8 —1.7 12.2 —3.2
(127) (-0.33) (0.88) (—0.43) (0.22) (—0.21) (1L.96) (-0.18) (L 16) (=1.03)  (1.03) (=1.34) (0.55) (—1.53)
str 21 —10.4 19.8 —8.0 9.6 —9.4 39. —9.7 —4.6 13.5 —6.3 —10.6 —13.7
(1.45) (—2.06) (1.75) (—1.35) (0.95) (—1.51) (1.06) (—2.67) (1 85) (—=3.24) (0.90) (—4.94) (—0.61) (—6.19)
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Table IA.3: Contribution of the Characteristic under Control Set (4) across Samples
and Issuer Keys.

With respect to the issuer and within-issuer components, the table reports for 20 characteristics the
monthly average fitted contribution of the sorting characteristic C’ from Eq. (24) under control
set (4) of Section 3.3 (PANEL A), as in Table A.4, and its M KTB alpha a(C7) (PANEL B), as
in Table A.5, for the samples and issuer keys of Table ?7?. Each column is estimated on its own
regression sample, on which the high-minus-low portfolios are re-formed. All positions are in basis
points. Newey—West(4) t-statistics with four lags are in parentheses. Sample: Sep. 2002-Dec. 2024,
T = 268 months; issuers with at least two eligible bonds (multiplicity of two).

Panel A: Mean fitted contributions ¢! andaC"

All bonds PERMNO-linked Rating universe Years to maturity
CUSIP PERMNO Investment Non-investment
issuers issuers grade grade Uptob 5 to 10 Over 10

Signal Issuer Within  Issuer Within  Issuer Within  Issuer Within  Issuer Within  Issuer Within  Issuer Within

Credit and spread

cs 29.09 6.53 17.60 7.22 35.23  17.05 25.68  15.43 54.70 4.48 52.12 6.14 4853  10.30
(1.06) (4.66) (0.66) (3.46) (2.25) (7.41) (0.54) (3.74) (1.74) (2 68)  (1.25) (4.62) (1.31)  (6.07)

ytm 30.20 16.18 16.50 15.21 37.20  39.01 24.70  19.67  54.58 6.93 52.38 9.26 45.19 14.16
(1.09) (5.23) (0.64) (3.52) (2.42) (7.87) (0.53) (4.14) (1.75) (2.71) (1.30) (5.34) (1.26) (6.36)

dcs6 —19.36 —17.16 —15.77 —19.77 —-22.29 —-14.22 —-12.31 -22.84 -25.16 —11.23 —-27.79 —-10.83 —37.05 —19.92
(-=1.12) (-7.65) (—0.87) (—6.71) (—2.01) (—7.51) (—0.40) (—5.10) (—1.67) (—5.20) (—1.39) (—7.39) (—1.96) (—5.21)

Value

bbtm 10.63 4.26 4.96 3.12 19.47 7.98 24.51 10.44 21.34 6.08 28.15 7.81 44.76 11.49
(0.95) (1.38) (0.52) (0.70) (1.94) (2.37) (0.97) (1.73) (1.47) (2 20) (112)  (3.45) (1.33)  (4.04)

val_hz 23.64  20.67  30.97 26.46 22.88 2397  38.37 8.61 27.47 22.53  10.33 23.03 11.33
(189) (6.83) (2.08) (6.22) (2.70) (8.66) (1.55) (2.20) (1.89) (4 60) (1.28) (4.41) (2.01) (4.38)

val_ipr 27.45 16.88 31.89 23.68 27.60 15.60 43.58 17.89 19.32 18.42 11.49 22.23 15.86

(1.79) (5.15) (1.91) (5.78) (3.00) (5.63) (1.05) (4.09) (1.30) (4. 25) (1.14) (3.48) (1.89) (6.00)
Bond structure

tmat 4.03  16.22 0.50 17.23 4.31  14.36 8.77 2059 —0.56  10.63 5.01 1.53 0.89 3.50
o 97) (1.42)  (0.14) (1.30) (1.10) (1.21) (1.24) (2.24) (—oO. 27) (2 12)  (1.09) (0.42) (0.21) (0.92)
md_dur 0.1 17.15 —2.12 18.24 252 1642 —249 1647 —3.9 9.87 —20.87 —0.0r —1880 —3.39
(0 04) (1.30) (—0.46) (1.24) (0.54) (1.21) (—0.20) (1.74) (-1. 27) (2 01) (—0. 94) (=0.02) (—1.10) (—0.74)
age —0.57 1.15 —1.85 3,55 —0.13 —4.00 —1.23 2.49 14 —-1.07  —7.63 —6.29
(1 14) (—=0.52)  (0.38) (—0.94) (2.05) (—0.11) (—0.51) (—0.64) (— 0 83) (—0. 16) (- 0 11) (=0.70) (—0.81) (—2.19)
convx 13.57 —1.01 14.13 2.28  12.63 2.84 15.11 —9.99 024 —746 —0.95
(0 28) (1.17) (-0.27)  (1.09) (0.55) (1.05)  (0.33) (2.00) (— 1 32) (1 99) (=0.73)  (0.07) (—0.63) (—0.21)
sze —0.37 0.43 0.50 0.70 0.25 031 -—2.71 5.0 —0.49 3.86 —0.40 10.35 0.56
(0 52) (=0.77)  (0.21) (0.29) (0.21) (0.64) (0.02) (—2.42) (1. 08) (—=1.55)  (0.72) (—1.49) (1.82) (1.16)
Liquidity
ilq 9.60 0.99 4.24 4.62 2.73 2.00 27.35 —1.03 12.56 0.68 12.23 —-3.35 18.42 2.76
(1.81) (0.59) (1.20) (1.62) (0.67) (1.69) (1.60) (—0.27) (1.38) (0.44) (1.57) (—0.92) (2.01) (0.79)
ami 724 —0.22 2.50 —0.79 2.90 1.95 39.50 —0.16 1.80 —1.73 13.43 —-2.14 16.88 5.04
(1.25) (—0.11)  (0.66) (—0.23) (1.01) (1. 52) (1.28) (—0.04) (0.25) (—0.68) (1.77) (—0.56)  (1.81) (1.23)
spd_rel 8.47 —1.92 1.32  —2.39 3.22 —0.0 10.09 —-5.28 —6.91 —6.29 718 —1.71 0.57 —3.32
(0.97) (—0.55)  (0.26) (—0.48) (0 62) (—0. 01) (0.62) (—0.94) (—0.65) (—1.77) (0 59) (=0.75) (0. 05) (—0.65)
pi 1.19  —1.52 0.33 —1.49 —-0.44 —284 -6.78 —4.21 0.13 —-0.74 —3.2 1.80

(1.07) (=1.35) (0.24) (—0.90) (— 042) (—0.83) (=0.60) (—1.09) (—1.42) (0.08) (0 60) (—0.49) (- 066) (0.58)
Risk and past return

dvol 2253 7.4 1536 480 1842  7.93 28.89  6.64 3937 514 —267 526 —3.86  4.33
(0.92) (1.34) (0.83) (0.58) (1.92) (3.13) (0.66) (0.69) (1.27) (1 14) (—0.08) (1.15) (—0.13) (0.64)
rvol 2303 932 1895 858 2079 781 3195 1057 38.39 1448 732 0 1471 1.21
(1.00) (1.74) (1.02) (1.07) (2.08) (3.26) (0.75) (1.15) (1.36) (1 17) (0.49) (1.26) (0.58) (0.21)
var_95  53.85 1558 40.00 17.34 2318 16.51 71.33 16.83  78.46 55.40  6.50  55.11  14.18
(228) (3.25) (1.99) (3.39) (2.62) (4.42) (1.61) (2.89) (2.83) (1 99) (1.76)  (3.88) (2.27) (4.23)
mom6_1 438 —3.67 —453 458 —10.04 —4.90 2519 502 1349 —0.75  0.03 —3.73 —21.49 —5.27
(0.23) (—=1.24) (=0.26) (—1.08) (—0.93) (—2.41) (0.61) (—1.20) (0.85) (—0.29)  (0.00) (—2.43) (—1.00) (—3.64)
str 11.71 —12.45 © 2374 —-10.54 = 075 —18.11 3572 —12.38 1855  0.80 —11.15 —8.54 —0.39 —26.46

(0.96) (—3.98) (2.61) (—2.38) (0.10) (—6.63) (1.10) (—2.61) (1.12) (0.32) (—0.51) (—4.81) (—0.01) (—4.48)
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Table IA.3: Contribution of the Characteristic under Control Set (4) across Samples
and Issuer Keys (continued).

Panel B: MKTB alphas of the fitted contributions

All bonds PERMNO-linked Rating universe Years to maturity
CUSIP PERMNO Investment Non-investment
issuers issuers grade grade Upto 5 5 to 10 Over 10

Signal Issuer Within  Issuer Within  Issuer Within  Issuer Within  Issuer Within  Issuer Within  Issuer Within

Credit and spread

cs 10.84 4.83 5.02 5.55 17.25 14.73 —0.49 10.23 23.61 2.85 24.89 4.95 20.11 10.65
(0.44) (3.47) (0.21) (2.65) (1.06) (5.84) (—0.01) (2.77) (0.83) (1. 95) (0.69) (3.87) (0.67) (6.06)

ytm 11.93 13.49 4.15 12.55 19.90 33.89 —1.20 14.50 24.05 5.03 25.24 8.05 16.27 14.46
(0.49)  (464) (0.18)  (3.00) (125) (7.79) (-0.08) (329) (0.85) (203) (0.72) (459) (0.57) (6.44)

dcs6 —0.97 —15.06 —0.03 —17.27 —11.95 —12.63 18.90 —18.86 —9.33 9.64 —3.58 —9.76 —16.28 —20.84
(=0.07) (—8.71) (0.00) (—7.56) (—1.10) (—8.26) (0.74) (—4.99) (—0.63) (—6. 09) (=0.21) (—7.73) (—1.00) (—4.42)

Value

bbtm 2.18 3.00 0.88 0.94 8.81 6.91 14.60 7.24 12.47 4.67 13.32 5.99 14.78 11.77
(0.20)  (0.95)  (0.09) (0.21) (1.05) (2.39) (0.55) (1 25) (0.93) (1 79) (0.55) (3.32) (0.81) (4.25)

val_hz 10.59  18.97 17.85 23.94 15.29  20.77 15.17 15.65 2.07 9.29 17.63  12.46
(1.01) (6.96) (1.59) (6.10) (1.87) (7.66) (0.64) (2 56) (1.13) (4 83) (0.13)  (5.33) (1.61) (5.66)

val_ipr 15.28 15.06 18.18 21.79 19.40 13.65 21.89 16.85 4.61 6.36 8.96 22.93 16.47

(1.36) (5.64) (1.61) (6.49) (2.24) (5.91) (0.71) (3.93) (0.35) (4 18) (0.44) (3.06) (1.64) (6.58)
Bond structure

tmat —-5.96 —11.72 —748 -—15.50 —5.17 —14.95 0.21 775 —3.58 —0.96 225 —596 —1.80 —4.19

(—2.08) (—2.07) (—2. 64) (=2.32) (—1.71) (—2.22) (0.03) (1.21) (-1. 97) (—0.63)  (0.47) (—2.23) (—0.38) (—1.55)

md_dur —10.75 -15.51 —-991 -1812 —-852 —-17.50 —7.15 —0.04 5.2 —-1.68 —-11.07 —-6.84 —-19.64 —12.55

(—2.38) (—2.28) (— 2. 30) (=2.39) (—2.19) (—2.23) (—0. 62) (=0.01) (-1. 62) (1. 04) (—0.63) (—2.44) (—1.26) (—3.24)

age 4.47 0.53 0.16 5.16 1.10 —0.42 340 —0.46 549  —4.37

(1.55)  (0.45) (0 96) (0.08)  (2.27)  (0.99) (0 15) (—0. 22) (0 25) (— 0 69) (0.60) (—0.32) (0.63) (—1.52)

convx —8.75 —15.20 —17.86 —7.38 —-17.21 —1.84 2.2 —-1.8 —4.55 —6.88 —11.33 —10.29

(—2.35) (—2.28) (—2. 68) (—2.39) (—2.06) (—2.31) (—0.22) (0‘50) (—1. 81) (—1.23) (—0.39) (—2.58) (—1.05) (—2.59)

sze —-1.92 —-0.84 1.04 —-139 —5.22 —-0.35 3.13 —2098 0.94 —0.89 1.74  —0.50 1.51 0.03

(—0.45) (—1.49) (0.36) (—0.70) (—1.23) (—0.92) (0.22) (—2.42) (0.21) (—2.30) (0.31) (—1.65) (0.27) (0.06)
Liquidity

ilg 6.43 0.68 4.70 4.35 —1.86 1.41 1714 —-1.32 5.87 —0.20 8.98 —1.42 10.52 2.72

(1.53) (0.39) (1. 37) (1.51) (-0.37) (1.22) (1.44) (—0.37) (0 77) (—0.12)  (1.31) (—0.51) (1.43) (0.84)

ami 2.83 —0.65 3.3 —1.15 0.15 1.81 18.41  —3.09 2.84 —3.32 8.68 —0.34 10.75 6.01

(0.70) (—0. 31) (0 83) (=0.32) (0.04) (1. 48) (1.09) (—0.63) (—0.47) (—1.15) (1.25) (—0.13) (1.45) (1.45)

spd_rel 1.95 — —2.28 —0.76 -1.79 —-5.65 —-14.04 —528 —1.34 —-091 —9.32 —-1.35

(0.25) (—0. 49) (0 14) (—0.47) (—0.13) (O 34) (=0.12) (—1.07) (—1.24) (—1.58) (—0. 12) (—0.45) (—0.98) (—0.28)

pi 0.18 — —-1.56 —1.24 —0.6 —212 —-416 -2.66 —0.04 0.5 —-0.51  —6.94 0.12

(0.15) (— 148) (0 52) (=0.90) (—0.99) (— 127) (—0.50) (—0.84) (—1.16) (—0.03) (0. 23) (—0.38) (—1.02) (0.04)
Risk and past return

dvol 517 434 395 102 925 577 —385 104 17.88 448 —3430 403 -14.24 211
(0.26) (0.86) (0.25) (0.13) (0.87) (2.25) (— 010) (0.11)  (0.59) (1.13) (=1.01) (0.93) (—0.54) (0.31)
rvol 494 635 258 1074 4.00  —3.0 290 1598  3.80 —19.39  4.82  0.08 —1.46

(0 18) (0.98) (0.41) (0.34) (0.97) (1.62) (— 008) (0.35)  (0.60) (1.04) (—0.69) (0.96)  (0.00) (—0.25)
var_95 3250 1094 26.78 11.68 10.80 13.46 3494 11.05 5820 590 2306 583 29.94 1285
1.68) (2.68) (1.59) (2.89) (1.30) (3.50) (0.92) (2.28) (2.27) (1.72) (0.91) (2.88) (1.61) (3.74)
mom6_1 1848 —1.84  7.68 —191 —038 —3.25 4496 280 2027  0.77 1560 —3.02 —11.28 —5.50
(1.10) (—0.67) (0.56) (—0.49) (—0.04) (—1.52) (1.28) (—=0.74) (1.36) (0. 32) (0.78) (—2.50) (—0.57) (—3.84)
str 1861 —11.12  25.06 —811 = 3.04 —1627 50.64 —9.79 24.08 10.37  —805 = 17.84 —26.02
(1.54) (—3.36) (2.53) (—1.65) (0.28) (—6.22) (1.62) (—2.04) (1.42) (0. 54) (0.58) (—4.60)  (0.89) (—4.09)
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Table TA.4: Differences across Universes: Issuer and Within-issuer Components.

The table reports, for the issuer and within-issuer components of the 20 value-weighted decile
high-minus-low portfolios of Table ??, the monthly difference between two universes: non-investment
grade (NIG) minus investment grade (IG), and over 10 years minus up to 5 years to maturity. The
columns report the mean return and the M KT B alpha of each difference. All estimates are in basis
points. Newey—West(4) t-statistics with four lags are in parentheses. Sample: Sep. 2002-Dec. 2024,
T = 268 months.

Mean return MKTB alpha
NIG — IG Over 10 — up to 5 years NIG — IG Over 10 — up to 5 years
Signal Issuer  Within Issuer Within Issuer  Within Issuer ‘Within
Credit and spread
cs 52.3 7.0 —36.2 0.7 44.8 14.7 —-11.3 2.7
(1.29) (1.12) (—1.28) (0.47) (1.25) (3.11) (—0.55) (1.95)
ytm 44.7 —2.2 —36.0 2.6 35.3 9.0 —12.1 4.2
(1. 04) (—=0.31) (—1.23) (1.46) (0.93) (1.63) (—0.59) (2.33)
dcs6 —11 —-1.5 —28.6 —-7.5 14.3 —5.4 —38.7 —7.6
(—0. 45) (—0.36) (—2.64) (—2.27) (0.65) (—1.43) (—2.84) (—2.35)
Value
bbtm 61.7 8.2 —25.9 —-2.5 30.2 7.7 -5.3 —4.0
(1.33) (1. 83) (—1.24) (—0.70) (0.75) (1.64) (—0.37) (—1.40)
val_hz 41.3 7.7 —17.4 1.0 39.1 4.9 3.5 3.9
(1.72) (-1.07) (—0.97) (0.52) (1.60) (0.75) (0.21) (2.29)
val_ipr —4.0 —10.6 —16.4 2.4 2.6 0.8 12.4 5.2
(=0.17) (—2.06) (—0.85) (0.86) (0.14) (0.19) (0.71) (2.03)
Bond structure
tmat —3.4 4.1 —5.0 —4.0 3.2 19.6 —6.1 -3.9
(—0.44) (0. 43) (—0.56) (—1.45) (0.51) (1.91) (—0.59) (—1.28)
md_dur —29.7 —30.7 —-9.0 —12.0 19.7 —29.5 -7.1
(—1.87) (0. 54) (—1.24) (—2.97) (—1.15) (2.14) (—1.47) (—2.26)
age 10.3 —2.8 2.6 2.3 4.7 —-24 13.7 3.1
(1.30) (—1. 28) (0.33) (1.19) (0.71) (—1.16) (1.90) (1.43)
convx —27.5 —15.4 —6.4 -9.8 20.1 —17.2 —6.1
(—1.70) (0. 54) (—0.76) (—2.27) (—0.98) (2.05) (—1.02) (—1.96)
sze —68.1 6.2 7.8 —17.3 0.7 0.6 0.6
(—1.52) (0. 52) (0.40) (1.10) (—0.58) (0.08) (0.04) (0.14)
quuzdzty
ilq 22.2 4.0 —11.8 2.6 16.6 6.5 —-2.3 4.5
(1.38) (0. 76) (—-1.19) (0.87) (1.16) (1.28) (—0.24) (1.56)
ami 59.4 —-11.9 0.5 16.5 11.9 —5.1 2.4
(1.66) (0. 92) (—-1.12) (0.20) (0.71) (2.05) (—0.57) (1.02)
spd_rel 3.3 —7.6 —1.0 —20.3 4.1 4.5 1.9
(0.17) (0 53) (—0.79) (—0.43) (—1.16) (0.85) (0.47) (0.84)
pi —30.1 -3.3 6.0 —16.5 -5.0 -94 6.0
(=1.16) (—0. 37) (—0.48) (1.73) (—=0.99) (-0.99) (—0.94) (1.87)
Risk and past return
dvol 17.4 —2.6 —43.1 —2.4 —18.4 11.6 —20.1 —-1.1
(0.45) (—=0.32) (—2.77) (—0.67) (—0.46) (1.55) (—1.44) (—0.34)
rvol —0.7 —39.6 —2.2 —11.4 14.3 —23.1 —
(0 50) (—=0.09) (—2.64) (=0.77) (—0.30) (1.94) (—1.76) (—0.30)
var_95 36.9 —4.0 —15.8 0.2 7.9 12.8 —-8.9 -1
(0. 86) (70.47) (—1.09) (0.11) (0.20) (1.89) (—0.59) (—0.72)
mom6_1 44.0 —-17.4 —1.4 54.2 0.9 —12.1 -1
(1. 50) (0. 48) (—1.18) (—0.64) (2.06) (0.14) (—0.85) (—0.58)
str —14.2 —30.7 -9.4 29.5 -0.3 —40.6 -9.1
(—0.27) (0. 09) (—1.92) (—5.02) (0.88) (—0.06) (—3.03) (—4.62)

68



Table IA.5: Construction Choices for cs and ytm.

The table reports the cs (PANEL A) and ytm (PANEL B) sorts under alternative construction choices.
The first five columns report, on the portfolio sample, the objects of Table 4: within-issuer intensities
(on formation-date weights), monthly return contrasts, and the within-issuer return. The other
columns report, on the regression sample of Section 3.3 with the portfolios re-formed, the component
returns, the fitted contributions (issuer: set (4); within-issuer: sets (1) and (4)), and the within-issuer
M KT B alphas. The last group changes only the regression columns, the row Portfolios formed on the
regression sample only the portfolio columns. Equal-weighted benchmarks weight an issuer’s eligible
bonds equally, holding the sort’s issuer positions fixed. Excluding defaulted bonds keeps standard
returns only. Intensities are in percentages; all other estimates are in basis points. Newey—West(4)
t-statistics with four lags are in parentheses. Sample: Sep. 2002-Dec. 2024, T' = 268 months.

Portfolio sample

Regression sample, issuer

Regression sample, within issuer

—w

Intensity (%) Contrast C C acw)
Specification H il DH DL FW 7l (4) WV aeEW) (1) (4) (1) (4)
Panel A: cs
Main specification 12.2 44.2 34.46 -10.75 7.36 87.76 29.09 818 —2.08 4.01 6.53 0.36  4.83
(4.26) (—1.30) (1.71) (2.47) (1.06) (1.70) (—0.60) (2.01) (4.66) (0.23) (3.47)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 21.0 48.6 62.44 —8.95 17.46 105.66 31.62 18.49 796 464 7.36 0.75 5.83
(3.06) (—1.20) (2.48) (2.38) (1.04) (2.70) (1.20) (1.94) (4.35) (0.38) (3.50)
Equal-weighted benchmarks 20.5 473 —=2.19 —9.56 3.04 92.28 35.82 3.66 —591 3.8 6.16 0.63  4.65
(~0.41) (—1.25) (0.71) (2.52) (1.32) (0.77) (—1.69) (2.00) (4.42) (0.38) (3.36)
Both equal-weighted 12.9 45.2 4743 —11.24 9.31 113.93 39.91 10.22 0.99 431 6.75 1.0: 5.42
(3.56) (—1.48) (2.12) (2.43) (1.34) (2.20)  (0.23) (2.01) (4.23) (0.53) (3.40)
Number of portfolios
Quintiles 10.9 31.3 32.36 —14.02 5.98 50.28 16.34 6.60 —1.69 241 4.32 0.01  3.62
(4.15) (—1.64) (1.64) (2.29) (0.93) (1.54) (—0.46) (1.57) (4.39)  (0.00) (3.54)
Terciles 11.9 20.7 25.52 —16.35 4.52  32.93 10.50 5.21 -1.79 189 349 —-0.09 2097
(3.22) (—1.92) (1.42) (2.07) (0.90) (1.34) (—0.52) (1.47) (4.36) (—0.07) (3.55)
Formation sample
Portfolios formed on the regression sample 17.7 49.3 29.87 —10.21 8.18 87.76 29.09 818 —2.08 4.01 6.53 0.36  4.83
(3.72) (~1.27) (1.70) (2.47) (1.06) (1.70) (—0.60) (2.01) (4.66) (0.23) (3.47)
Return definition
Duration-adjusted returns 12.2 44.2  36.51 —10.29 8.17 89.41 30.30  8.81 3.60 533 6.73 3.01  5.30
(4.51) (—2.54) (3.24) (2.55) (1.11) (3.02)  (1.35) (2.99) (4.75) (1.73) (3.65)
Issuer key
PERMNO-linked sample, PERMNO issuers 20.9 54.1 38.71 —12.95 12.63 66.06 17.60 13.36 1.50 4.60 7.22 0.76  5.55
(3.33) (—1.55) (2.21) (2.38) (0.66) (2.24) (0.40) (1.79) (3.46) (0.34) (2.65)
Sample filters
Excluding defaulted bonds 12.2 44.3 30.02 —-10.63 6.59 67.22 34.26 7.39 —2.52 352 593 0.36 4.97
(4.29) (—1.29) (1.55) (2.31) (1.26) (1.57) (—0.70) (1.76) (4.52) (0.20) (3.74)
Excluding Rule 144A bonds 15.3 45.4 31.06 —10.76 7.10 86.40 29.06 742 —4.52 4.3 894 —1.86 7.05
(3.40) (—1.30) (1.39) (2.43) (1.08) (1.34) (—1.08) (1.33) (5.84) (—0.64) (4.67)
Regression sample and controls
Single-bond issuers included 12.2 44.2 34.46 —10.75 7.36 86.31 2735 6.96 —2.06 3.31 5.58 0.16  4.19
(4.26) (—1.30) (1.71) (2.37) (0.99) (1.60) (—0.64) (1.88) (4.79) (0.11) (3.61)
Rating-class dummies in (1) 12.2 44.2 34.46 —10.75 7.36 87.76 29.09 818 2.0 4.1 6.53 0.4 4.83
(4.26) (—1.30) (L.71) (2.47) (1.06) (1.70) (—0.60) (2.05) (4.66) (0.28) (3.47)
Panel B: ytm
Main specification 14.2 53.7 43.91 —15.38 13.06 91.83 30.20  15.50 1.43 10.59 16.18 2.76 13.49
(4.34) (—1.78) (2.41) (2.53) (1.09) (252) (0.44) (2.36) (5.23) (0.94) (4.64)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 22.8 56.6 63.95 —14.83 22.79 108.13 31.94  24.77 10.14 11.44 17.19 3.39 14.60
(3.08) (—1.78) (2.80) (2.42) (1.06) (3.04) (1.75) (2.36) (4.93) (1.05) (4.51)
Equal-weighted benchmarks 224 55.4 2.64 —-1521 8 96.19 36.40 11.14 —2.34 11.13 16.82 4.08 14.39
(0.45) (—1.85) (1.68) (2.57) (1.33) (1.90) (—0.69) (2.50) (4.65) (1.26) (4.15)
Both equal-weighted 14.7 54.2 49.95 —16.02 13.95 117.15 39.83  15.75 246 11.37 17.02 4.35 14.73
(3.61) (—1.92) (2.54) (2.48) (1.34) (2.62) (0.71) (2.50) (4.55) (1.33) (4.14)
Number of portfolios
Quintiles 15.5 42.5 42.39 —16.57 11.72 52.42 16.31 13.98 0.59 9.69 14.43 3.58 12.80
(3.80) (—1.78) (2.32) (2.43) (0.95) (2.33) (0.17) (245) (5.12) (1.20) (4.76)
Terciles 19.7 30.3 34.49 —17.32 10.46 33.03 10.78 12.02 —-0.64 9.1 13.58 3.61 12.22
(3.29) (=1.77) (2.10) (2.19) (0.98) (2.01) (—0.16) (2.50) (5.11) (1.28) (4.79)
Formation sample
Portfolios formed on the regression sample  21.3 59.4 44.07 —15.15 15.50 91.83 30.20 15.50 1.43 10.59 16.18 2.76 13.49
(4.12) (—1.77) (2.52) (2.53) (1.09) (2.52) (0.44) (2.36) (5.23) (0.94) (4.64)
Return definition
Duration-adjusted returns 14.2 53.7 40.77 =717 836 90.61 31.04 9.86 226 7.32 15.33 2.78 13.30
(3.91) (—1.41) (2.31) (2.51) (1.13) (2.26) (0.68) (1.96) (4.85) (0.83) (4.25)
Issuer key
PERMNO-linked sample, PERMNO issuers 24.6 64.7 54.80 —16.70 21.66 65.62 16.50 21.85 5.17 12.21 15.21 3.99 1255
(3.14) (—1.93) (2.83) (2.38) (0.64) (2.86) (1.46) (2.36) (3.52) (1.11) (3.00)
Sample filters
Excluding defaulted bonds 14.4 53.8 48.67 —15.38 13.37 71.34 35.35 15.65 1.69 9.84 1522 2.26 13.31
(4.06) (—1.78) (2.45) (2.45) (1.29) (2.57)  (0.50) (2.17) (5.09) (0.72) (4.70)
Excluding Rule 144A bonds 18.6 54.8 41.54 —15.48 13.27 89.93 30.01 14.8 —1.21 11.26 20.08 0.51 17.14
(3.73) (—1.78) (2.09) (2.46) (L11) (2.11) (—0.30) (1.97) (6.16) (0.13) (5.60)
Regression sample and controls
Single-bond issuers included 14.2 53.7 43.91 —15.38 13.06 89.95 28.07 12,57 —0.06 8.87 13.75 2.17 11.50
(4.34) (—1.78) (2.41) (2.41) (1.01) (229) (—0.02) (2.29) (5.28) (0.84) (4.69)
Rating-class dummies in (1) 14.2 53.7 43.91 —-15.38 13.06 91.83 30.20  15.50 1.43 10.63 16.18 2.79 13.49
(4.34) (—1.78) (2.41) (2.53) (1.09) (252) (0.44) (2.37) (5.23) (0.94) (4.64)




Table TA.6: Construction Choices for dcs6 and bbtm.

The table reports the dcs6 (PANEL A) and bbtm (PANEL B) sorts under the construction choices of

Table TA.5, with the same rows and columns. Intensities are in percentages; all other estimates are in

basis points. Newey—West(4) t-statistics with four lags are in parentheses. Sample: Sep. 2002-Dec.

2024, T = 268 months.

Portfolio sample

Regression sample, issuer

Regression sample, within issuer

w

Intensity (%) Contrast c’ c acw)
Specification IH It DH DL W 7l (4) Vo aeEW) (1) (4) (1) (4)
Panel A: dcs6
Main specification 49.4 43.5 —18.62 21.55 —17.63 —31.48 —19.36 —19.62 -16.93 —-17.97 -17.16 —15.09 —15.06
(=3.15)  (3.08) (—4.48) (—1.79) (—=1.12) (—4.44) (—4.33) (—5.16) (—7.65) (—5.52) (—8.71)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 53.1 48.3 —15.99 3589 —22.59 —42.84 —20.79 —26.87 —23.68 —19.56 —18.60 —16.40 —16.43
(=3.11)  (3.03) (—4.40) (—1.48) (~1.17) (—4.37) (—4.04)
Equal-weighted benchmarks 52.2 47.3 —18.97 14.29 —16.76 —33.29 —21.51 —17.82 —15.61
(—3.48)  (2.64) (—4.45) (—1.82) —1.24) (—4.32) (—4.26)
Both equal-weighted 50.2 444 —-19.23 2420 -18.36 —48.59 —23.18 —21.12 -18.68
(—3.62) (2.99) (—4.77) (—1.58) (—1.28) (—4.76) (—4.45)
Number of portfolios
Quintiles 40.4 37.5 —15.59 15.60 —12.07 —22.59 —13.66 —13.33 —11.46
(—2.82)  (3.09) (—3.65) (—1.66) (—1.06) (—3.42) (=3.71) (
Terciles 31.6 31.2 -13.83 1590 —8.92 —16.41 —10.64 —10.45 —9.19
(—2.66) (3.17) (—3.02) (—1.79) (—-1.13) (—3.13) (—3.44)
Formation sample
Portfolios formed on the regression sample 55.9 48.8 —18.70 21.21 —19.62 —31.48 —19.36 —19.62 —16.93
(=3.14)  (3.04) (—4.44) (—1.79) (~1.12) (—4.44) (—4.33)
Return definition
Duration-adjusted returns 49.4 43.5 —19.25 22.57 —17.54 —32.78 —20.11 -19.81 -18.22
(—4.07)  (3.25) (—4.63) (—1.85) (—1.16) (—4.59) (—4.95)
Issuer key
PERMNO-linked sample, PERMNO issuers 61.2 54.4 —18.97 25.09 -23.74 —23.37 —15.77 —24.12 -20.51
(—3.24) (2.65) (—4.11) (—1.53) (—0.87) (—3.97) (—3.87)
Sample filters
Excluding defaulted bonds 49.6 43.6 —18.45  20.57 —17.45 —29.62 —19.93 -19.12 —16.47
(=3.12)  (2.97) (—4.44) (—1.80) (~1.23) (—4.33) (—4.31)
Excluding Rule 144A bonds 51.3 45.7 —18.26 2142 -17.74 -30.77 —18.96 —19.46 —16.74
(—2.99)  (2.98) (—4.26) (—1.75) (~1.12) (—4.21) (—4.11)
Regression sample and controls
Single-bond issuers included 49.4 43.5 —18.62 21.55 —17.63 —33.31 —19.47 —-17.23 —-14.91
(=3.15)  (3.08) (—4.48) (—1.84) (~1.07) (—4.47) (—4.38)
Rating-class dummies in (1) 49.4 43.5 —18.62 21.55 —17.63 —31.48 —19.36  —19.62 —16.93
(=3.15)  (3.08) (—4.48) (—1.79) (—1.12) (—4.44) (—4.33)
Panel B: bbtm
Main specification 40.7 48.0 4257  —-3.19 10.32 67.64 10.63 12.58 5.56 5.34 4.26 0.82 3.00
(2.89) (—0.51) (2.37)  (1.94) (0.95)  (2.44) (1.26) (1.23) (1.38) (0.19) (0.95)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 44.9 49.1 55.50 —1.48 17.99 88.56 15.13 20.41 12.41 5.79 4.71 0.92 3.30
(2.83) (—0.32) (244)  (2.04) (1.05)  (2.78) (1.90) (1.28) (1.46) (0.21) (1.01)
Equal-weighted benchmarks 46.3 54.0 11.94  —3.55 5.74 72.71 11.74 7.50 6.1 4.34
(1.40) (—0.58) (1.68)  (2.03) (1.20)  (1.82) (0.46) (1.36) (1.29) (0.45) (0.93)
Both equal-weighted 37.7 48.6 4447  —2.95 9.06 97.82 15.91 11.15 4.86 6.63 4.99 2.33 3.71
(2.79) (=0.57) (2.13)  (2.13) (1.15)  (242) (1.10) (1.47) (1.47) (0.53) (1.08)
Number of portfolios
Quintiles 41.0 40.3  29.80 —5.49 10.21 43.06 5.77 12.10 5.46 4.09 3.17 0.92 2.30
(3.03) (—1.02) (2.64) (2.11) 0.93)  (2.63) (1.41) (1.29) (1.41) (0.29)  (0.99)
Terciles 37.5 31.2 17.23 —6.42 6.78 25.58 3.73 7.62 1.57 3.10 2.36 0.77 1.73
(243) (—1.34) (2.04)  (1.98) (0.92)  (2.03) (0.47) (1.31) (1.42) (0.32) (1.00)
Formation sample
Portfolios formed on the regression sample  46.6 54.2 44.21  —3.62 12.58 67.64 10.63 12.58 5.56 5.34 4.26 0.82 3.00
(2.80) (—0.56) (2.44)  (1.94) 0.95)  (2.44) (1.26) (1.23) (1.38) (0.19)  (0.95)
Return definition
Duration-adjusted returns 40.7 48.0 3851 —1.35 8.84 69.07 10.83 10.44 5.95 5.87 4.06 3.70 2.64
(2.69) (—0.33) (2.44) (2.01) (0.97)  (2.37)  (1.41) (1.71) (1.33) (1.09) (0.85)
Issuer key
PERMNO-linked sample, PERMNO issuers 54.4 63.5 43.50 —3.26 17.24 52.73 4.96 16.95 7.29 5.93 3.12  —0.1 0.94
(249) (—0.53) (2.20)  (2.11) (0.52)  (2.18) (1.21)  (0.99) (0.70) (—0.03) (0.21)
Sample filters
Excluding defaulted bonds 41.6 48.1 37.41 —3.16 10.32 56.83 14.14 13.14 6.14 9.05 8.42 3.76 7.13
(2.75) (—0.50)  (2.40)  (1.96) (1.02)  (257) (1.43) (1.90) (2.65) (0.80) (2.33)
Excluding Rule 144A bonds 43.6 48.8 42.06  —2.78 10.08 68.07 10.38 12.35 5 4.1 3.87 -1
(2.86) (—0.45) (2.23)  (1.95) 0.95)  (2.35) (1.12) (1.01) (1.59) (—0.43) (1.02)
Regression sample and controls
Single-bond issuers included 40.7 48.0 42,57  —3.19 10.32 70.15 3.44 11.17 4.62 4.64 3.71 0.56 2.60
(2.89) (—0.51) (2.37)  (1.93) (0.43)  (2.39) (1.21) (1.18) (1.36) (0.14) (0.93)
Rating-class dummies in (1) 40.7 48.0 4257  —3.19 10.32 67.64 10.63 12.58 5.56 5.32 4.26 0.82 3.00
(2.89) (—0.51) (2.37)  (1.94) (0.95)  (244) (1.26) (1.23) (1.38) (0.19)  (0.95)
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Table IA.7: Construction Choices for val_hz and val_ipr.

The table reports the val_hz (PANEL A) and val_ipr (PANEL B) sorts under the construction

choices of Table IA.5, with the same rows and columns. Intensities are in percentages; all other

estimates are in basis points. Newey—West(4) ¢-statistics with four lags are in parentheses. Sample:
Sep. 2002-Dec. 2024, T' = 268 months.

Portfolio sample

Regression sample, issuer

Regression sample, within issuer

W

Intensity (%) Contrast C c a(cw)
Specification IH It DpH DL W 7l (4) FVoaeEWv) (1) (4) (1) (4)
Panel A: val_hz
Main specification 38.7 54.4 2450 —13.36 14.34 24.48 23.64 15.64 —0.58 13.91 20.67 0.32 18.97
(2.78) (—1.78) (1.91) (1.69) (1.89) (1.88) (—0.08) (1.77) (6.83) (0.05) (6.96)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 41.2 56.0 30.36 —8.24 15.35 27.28 25.29 17.28 2.28 14.06 20.55 1.06 18.83
(3.89) (—1.18) (2.40) (1.63) (1.89) (2.32) (0.39) (1.87) (6.55) (0.16) (6.87)
Equal-weighted benchmarks 44.2 55.9 16.52 —13.52 13.80 24.79 23.85 15.33 —0.56 14.89 22.62 1.11 21.16
(2.24) (—1.88) (1.82) (1.65) (1.99) (1.83) (—0.07) (1.87) (6.92) (0.15) (6.99)
Both equal-weighted 36.8 53.5 21.09 -—-11.84 12.53 29.93 26.17 14.63 0.4 14.23 21.46 1.66 20.10
(3.26) (—1.70) (2.02) (1.72) (2.00) (2.03) (0.07) (1.96) (6.68) (0.25) (6.85)
Number of portfolios
Quintiles 35.9 43.7 19.86 —13.58 10.83 18.28 17.42 11.87 —2.59 10.67 16.30 —0.40 14.95
(2.31) (—1.82) (1.59) (1.82) (2.02) (1.58) (—0.39) (1.68) (6.97) (—0.07) (7.02)
Terciles 31.8 329 16.22 -—14.99 7.97 1441 13.31 8.7 —-3.50 7.93 12.51 —0.81 11.47
(1.96) (—1.97) (1.40) (2.01) (2.15) (1.37) (—0.64) (1.59) (7.02) (—0.18) (7.03)
Formation sample
Portfolios formed on the regression sample 44.6 60.0 21.49 —13.43 15.64 24.48 23.64 15.64 —0.58 13.91 20.67 0.32 18.97
(2.56) (—1.81) (1.88) (1.69) (1.89) (1.88) (—0.08) (1.77) (6.83) (0.05) (6.96)
Return definition
Duration-adjusted returns 38.7 54.4 23.54 —11.58 13.46 24.35 23.95 14.61 6.66 14.70 21.29 8.62 21.02
(3.28) (—2.59) (2.83) (1.70) (1.93) (2.80) (1.21) (2.74) (6.87) (1.57) (7.48)
Issuer key
PERMNO-linked sample, PERMNO issuers 56.5 65.2 25.77 —15.29 2140 21.78 30.97 21.75 4.06 19.92 26.46 3.93 23.94
(2.98) (—2.02) (2.36) (1.48) (2.08) (2.32) (0.49) (221) (6.22) (0.48) (6.10)
Sample filters
Excluding defaulted bonds 38.8 54.5 24.43 —13.22 14.34 24.77 23.18 15.72 —-0.62 12,99 19.32 —1.30 17.02
(2.78) (—1.75) (1.91) (1.67) (1.86) (1.89) (—0.09) (1.64) (6.80) (—0.18) (6.38)
Excluding Rule 144A bonds 40.8 55.4 24.88 —13.48 14.79 23.16 21.02 1586 —1.10 13.90 22.69 —1.27 20.70
(2.75) (—1.78) (1.83) (1.60) (1.71) (1.83) (—0.15) (1.60) (7.24) (—0.16) (7.24)
Regression sample and controls
Single-bond issuers included 38.7 544 2450 —13.36 14.34 30.57 33.65 14.14 —0.77 12.31 18.49 —0.11 16.98
(2.78) (—1.78) (1.91) (1.93) (3.14) (1.86) (—0.12) (1.71) (6.84) (—0.02) (6.94)
Rating-class dummies in (1) 38.7 54.4 2450 —13.36 14.34 24.48 23.64 15.64 —0.58 14.24 20.67 0.40 18.97
(2.78) (—1.78) (1.91) (1.69) (1.89) (1.88) (—0.08) (1.77) (6.83) (0.06) (6.96)
Panel B: val_ipr
Main specification 31.4 48.3 24.42 -13.85 13.19 30.94 27.45 15.01 8.34 15.03 16.88 12.25 15.06
(2.96) (—3.36) (4.02) (2.15) (1.79) (3.90)  (3.29) (4.62) (5.15) (4.51) (5.64)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 37.6 51.4 2779 —8.47 12.49 18.03 28.44 14.44 9.26 15.27 17.09 12.29 15.13
(2.79) (—2.47) (3.56) (1.04) (1.77) (3.57) (2.80) (4.69) (5.45) (4.14) (5.64)
Equal-weighted benchmarks 37.3 50.8 16.17 —14.81 13.31 30.95 28.98 15.00 8.54 15.21 16.94 12.28 15.07
(3.30) (—4.02) (4.53) (2.08) (1.92) (4.31) (3.35) (4.43) (4.80) (4.06) (5.22)
Both equal-weighted 32.9 48.3 20.73 —15.65 11.67 18.91 30.03  13.56 9.23 14.90 16.52 11.84 14.59
(2.63) (—3.31) (3.58) (1.08) (1.89) (3.70)  (2.84) (4.38) (4.97) (3.64) (5.15)
Number of portfolios
Quintiles 29.1 37.8 17.73 —13.85 10.24 21.82 21.22  11.50 6.37 11.09 12.43 8.85 10.98
(3.85) (—4.03) (4.45) (2.21) (1.92) (4.29) (3.48) (4.42) (4.82) (4.39) (5.31)
Terciles 24.8 26.7 18.07 —16.66 8.59 17.20 16.73  9.51 5.7 8.0 9.02 6.3 7.94
(4.32) (—4.57) (4.86) (2.42) (2.03) (4.73) (4.18) (4.31) (4.69) (4.25) (5.15)
Formation sample
Portfolios formed on the regression sample 38.9 53.4 21.99 —-14.15 15.01 30.94 27.45 15.01 8.34 15.03 16.88 12.25 15.06
(3.10) (—3.30) (3.90) (2.15) (1.79) (3.90) (3.29) (4.62) (5.15) (4.51) (5.64)
Return definition
Duration-adjusted returns 31.4 48.3 24.24 —13.27 13.41 30.92 27.66 15.14 11.12 15.21 17.07 13.18 15.69
(3.06) (—3.85) (4.44) (2.18) (1.81) (4.24) (4.04) (4.48) (5.17) (4.72) (5.75)
Issuer key
PERMNO-linked sample, PERMNO issuers 49.0 59.3 27.34 —15.56 20.30 28.71 31.89 20.85 13.68 22.53 23.68 18.89 21.79
(2.89) (—3.48) (4.26) (2.00) (1.91) (4.04) (4.28) (4.91) (5.78) (5.31) (6.49)
Sample filters
Excluding defaulted bonds 31.4 48.5 23.96 —13.90 13.14 34.02 31.21 14.84 8.25 14.17 15.38 11.53 13.85
(3.01) (—3.38) (4.05) (2.29) (2.13) (3.84) (3.17) (4.83) (5.52) (4.48) (5.90)
Excluding Rule 144A bonds 33.3 49.9 23.71 -—-13.79 13.32 29.28 25.71 14.80 7.25 15.10 17.05 11.55 15.05
(2.85) (—3.16) (3.67) (2.04) (1.69) (3.60) (2.83) (4.71) (5.22) (4.84) (5.81)
Regression sample and controls
Single-bond issuers included 31.4 48.3 24.42 -13.85 13.19 36.31 43.27  12.92 7.34 12.89 14.39 10.57 12.87
(2.96) (—3.36) (4.02) (2.24) (2.45) (3.98)  (3.56) (4.69) (5.27) (4.56) (5.74)
Rating-class dummies in (1) 31.4 48.3 2442 -—-13.85 13.19 30.94 27.45 15.01 8.34 15.34 16.88 12.32 15.06
(2.96) (—3.36) (4.02) (2.15) (1.79) (3.90)  (3.29) (4.56) (5.15)  (4.46) (5.64)
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Table TA.8: Construction Choices for tmat and md_dur.

The table reports the tmat (PANEL A) and md_dur (PANEL B) sorts under the construction choices

of Table TA.5, with the same rows and columns. Intensities are in percentages; all other estimates are

in basis points. Newey—West(4) t-statistics with four lags are in parentheses. Sample: Sep. 2002-Dec.

2024, T = 268 months.

Portfolio sample

Regression sample, issuer

Regression sample, within issuer

=1

=W

Intensity (%) Contrast C C acw)
Specification H . pH DL FW 7l (4) W aeEW) (1) (4) (1) 4)
Panel A: tmat
Main specification 64.4 64.2 13.41 —14.60 17.90 5.51 4.03 19.78 —14.31 16.34 16.22 —-11.76 —11.72
(1.22) (—1.79) (1.47)  (1.02) (0.97) (1.51) (—1.88) (1.44) (1.42) (—2.09) (—2.07)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 62.6 64.6 15.84 —12.12 17.40 0.00 4.56 2043 -11.76 15.77 15.64 —11.28 —11.26
(1.51) (—1.38) (1.48)  (0.00) (1.01) (L57) (—1.73) (1.43) (1.42) (—1.96) (—1.95)
Equal-weighted benchmarks 68.1 65.1 12.33 —15.66 18.36 4.82 4.15 2046 —14.77 18.24 17.67 -10.93 -—11.31
(1.12) (~1.93) (1.46)  (0.94) (1.10) (L.51) (—1.91) (1.53) (1.49) (—1.96) (—2.05)
Both equal-weighted 63.2 62.6 13.20 —14.90 17.20 0.36 5.35 20.07 —12.30 16.79 16.28 —10.53 —10.86
(1.26) (—1.67) (1.45) (0.06) (1.21) (1.55) (—1.85) (1.50) (1.46) (—1.89) (—1.98)
Number of portfolios
Quintiles 53.1 54.4 14.78 —14.68 16.01 5.06 3.91 17.80 —12.45 13.82 13.71 -10.14 -10.11
(1.29) (—1.74) (1.51)  (1.10) (1.03) (1.54) (—1.96) (1.44) (1.43) (—2.22) (—2.20)
Terciles 44.1 43.3 12,52 —13.69 11.95 3.62 2.87 1349 -10.04 9.79 9.71 —7.55 —7.53
(1.22) (—157) (1.45)  (0.96) (0.95) (1.49) (—1.98) (1.40) (1.39) (—2.19) (—2.17)
Formation sample
Portfolios formed on the regression sample 68.4 72.1 13.73 —14.57 19.78 5.51 4.03 19.78 —14.31 16.34 16.22 —11.76 —11.72
(1.24) (~1.80) (L.51)  (1.02) (0.97) (L51) (—1.88) (1.44) (1.42) (—2.09) (—2.07)
Return definition
Duration-adjusted returns 64.4 64.2 577 —7.18 8.90 1.14 0.61 9.84 —-949 9.16 9.07 —6.00 —5.96
(0.83) (—1.12) (1.09) (0.41) (0.22) (1.11) (—1.40) (1.08) (1.08) (—0.92) (—0.93)
Issuer key
PERMNO-linked sample, PERMNO issuers 73.4 78.0 13.04 —15.01 21.45 2.87 0.50 22.16 -—16.01 17.80 17.23 —14.88 —15.50
(1.18) (—1.77) (1.50)  (0.65) (0.14) (1.52) (—1.94) (1.35) (1.30) (—2.27) (—2.32)
Sample filters
Excluding defaulted bonds 64.4 64.3 13.33 —14.33 17.70 5.56 4.18 19.52 —14.57 16.51 15.76 —11.67 —12.33
(1.21) (~1.76) (1.46)  (1.03) (1.02) (1.49) (—1.92) (1.44) (1.38) (—2.07) (—2.18)
Excluding Rule 144A bonds 65.8 65.8 13.42 —14.54 17.82 6.08 3.59 19.61 —15.08 16.34 16.49 —12.33 —12.04
(1.23) (—1.76) (1.42) (1.15) (0.91) (1.47) (—1.92) (1.41) (1.42) (—2.11) (—2.06)
Regression sample and controls
Single-bond issuers included 64.4 64.2 13.41 —14.60 17.90 6.08 6.67 18.09 —13.48 15.18 15.08 —11.04 -10.99
(1.22) (—1.79) (1.47)  (1.04) (1.43) (1.48) (—1.87) (1.43) (1.42) (—2.08) (—2.06)
Rating-class dummies in (1) 64.4 64.2 13.41 —14.60 17.90 5.51 4.03 19.78 —14.31 16.35 16.22 —-11.74 —11.72
(1.22) (—1.79) (1.47)  (1.02) (0.97) (1.51) (—1.88) (1.44) (1.42) (—2.09) (—2.07)
Panel B: md_dur
Main specification 63.3 64.1 10.14 —14.25 15.64 —1.75 0.19 17.13 -16.48 17.35 17.15 -1541 -—15.51
(0.90) (—1.76) (1.29) (—0.27) (0.04) (1.31) (—2.07) (1.32) (1.30) (—2.29) (—2.28)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 60.9 63.4 9.52 —6.07 9.97 —23.06 0.39 14.01 —17.06 16.27 16.08 —14.50 —14.59
(0.91) (—0.63) (0.87) (—1.64) 0.07) (1.12) (—2.33) (1.29) (1.27) (=2.11) (=2.11)
Equal-weighted benchmarks 66.7 65.0 9.59 -—15.61 1640 —2.71 0.80 18.08 —16.56 19.02 18.36 —14.71 —15.23
(0.85) (—1.94) (1.31) (—0.43) (0.17) (1.34) (—2.02) (1.40) (1.35) (—2.17) (—2.25)
Both equal-weighted 61.3 61.2 7.89 —11.47 11.57 —24.38 1.44 1533 -16.19 16.92 16.35 —13.89 —14.33
(0.74) (—1.26) (1.01) (—1.65) (0.25) (1.22) (—2.24) (1.33) (1.29) (—2.05) (—2.12)
Number of portfolios
Quintiles 53.0 54.6 14.02 —14.30 15.44 0.33 0.37 16.98 —13.10 14.83 14.66 —13.68 —13.77
1.22) (—1.72) (1.46)  (0.07) (0.08) (1.47) (—2.02) (1.31) (1.29) (—2.43) (—2.42)
Terciles 43.1 43.6 11.95 —13.31 11.37 —0.49 0.15 1290 -10.03 11.20 11.07 —10.18 —10.25
(1.17) (=1.55) (1.41) (—0.12) (0.04) (1.45) (—1.97) (1.32) (1.30) (—2.29) (—2.29)
Formation sample
Portfolios formed on the regression sample  67.1 722 9.89 —14.60 17.13 —1.75 0.19 17.13 -16.48 17.35 17.15 —15.41 —15.51
(0.87) (—1.81) (1.31) (—0.27) (0.04) (1.31) (—=2.07) (1.32) (1.30) (—2.29) (—2.28)
Return definition
Duration-adjusted returns 63.3 641 230 —6.85 6.51 —6.25 —4.00 7.01 -11.80 7.57 7.39 —9.98 -10.07
(0.35) (—1.07) (0.83) (—L1.75) (~1.41) (0.83) (—1.81) (0.79) (0.78) (—1.33) (—1.35)
Issuer key
PERMNO-linked sample, PERMNO issuers 71.6 779 919 -—15.06 18.63 —3.86 —2.12 1899 —18.10 18.88 1824 —17.32 —18.12
(0.82) (—1.79) (1.32) (—0.66) (—0.46) (1.32) (—2.09) (1.30) (1.24) (—2.30) (—2.39)
Sample filters
Excluding defaulted bonds 63.4 64.2 10.19 —13.97 15.43 0.14 0.83 16.79 —16.78 17.40 16.55 —15.55 —16.39
(0.90) (~1.73) (1.28)  (0.02) (0.16) (1.29) (—2.11) (1.32) (1.25) (—2.30) (—2.41)
Excluding Rule 144A bonds 64.6 65.7 9.96 —14.17 15.38 —1.46 0.24 17.05 —17.20 17.42 17.45 -15.85 —15.72
(0.89) (—1.73) (1.23) (—0.23) (0.05) (1.28) (—2.10) (1.31) (1.31) (—2.28) (—2.25)
Regression sample and controls
Single-bond issuers included 63.3 64.1 10.14 —14.25 15.64 —1.60 2.67 1598 —15.13 1597 15.81 —14.36 —14.43
(0.90) (—1.76) (1.29) (—0.23) (0.46) (1.32) (—2.05) (1.31) (1.29) (—2.27) (—2.27)
Rating-class dummies in (1) 63.3 64.1 10.14 —14.25 15.64 —1.75 0.19 17.13 -16.48 17.35 17.15 —1542 —15.51
(0.90) (—1.76) (1.29) (—0.27) (0.04) (1.31) (—2.07) (1.32) (1.30) (—2.29) (—2.28)
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Table IA.9: Construction Choices for age and convx.

The table reports the age (PANEL A) and convx (PANEL B) sorts under the construction choices of
Table TA.5, with the same rows and columns. Intensities are in percentages; all other estimates are in
basis points. Newey—West(4) t-statistics with four lags are in parentheses. Sample: Sep. 2002-Dec.
2024, T = 268 months.

Portfolio sample Regression sample, issuer Regression sample, within issuer
Intensity (%) Contrast c! o aicv)
Specification IH It DH DL W 7l (4) Vo aeEW) (1) (4) (1) (4)
Panel A: age
Main specification 40.4 46.4 6.85 1.80 2.01 5.93 2.70 —0.08 172 —-1.63 —0.57 3.07 0.53
(1.97)  (0.76)  (1.43)  (1.36) (1.14) (—0.04) (1.04) (—0.79) (—0.52) (2.24) (0.45)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 42.7 49.7 12.04 1.22 4.43 12.60 2.82 1.12 3.19 —-1.96 —0.69 3.11 0.46
(5.02)  (0.57) (3.51)  (1.87) (1.08)  (0.68) (1.82) (—0.89) (—0.59) (2.19) (0.37)
Equal-weighted benchmarks 43.1 51.1 3.72 1.51 1.15 6.70 2.51 —0.86 0.74 -0.75 —0.01 3.41 0.91
(0.94)  (0.59)  (0.73)  (1.50) (1.04) (—0.46) (0.44) (—0.40) (—0.01) (2.44) (0.79)
Both equal-weighted 34.2 48.4 7.40 —0.39 2.76 13.88 2.81 —0.16 1.88 —-0.93 -0.13 3.20 0.77
(2.53) (—0.17) (2.36)  (2.01) (1.00) (—0.10) (1.17) (—0.50) (—0.12) (2.39) (0.68)
Number of portfolios
Quintiles 40.0 39.7  —2.17 0.64 —0.93 5.33 1.74 —1.43 312 —-1.36 —0.51 2.25 0.33
(—0.92)  (0.26) (—0.56)  (1.99) (1.02) (—0.71)  (2.40) (—0.85) (—0.59) (2.13) (0.36)
Terciles 34.2 31.7 —2.06 1.29 -1.16 4.22 1.20 —1.42 3.03 —1.21 —0.49 1.62 0.13
(—0.87)  (0.53) (—0.76)  (2.26) (0.89) (-0.79) (2.81) (—0.96) (—0.73) (2.07) (0.18)
Formation sample
Portfolios formed on the regression sample  50.4 53.1 1.95 2.11  —0.08 5.93 2.70 —0.08 1.72  —-1.63 —0.57 3.07 0.53
(0.69)  (0.87) (—0.04)  (1.36) (1.14) (—0.04) (1.04) (—0.79) (—0.52) (2.24) (0.45)
Return definition
Duration-adjusted returns 40.4 46.4 3.40 —0.92 2.10 6.26 3.44 1.35 3.12 0.40 0.44 3.35 1.35
(0.91) (—0.56) (1.62)  (1.49) (1.44)  (0.91) (2.37) (0.28) (0.46) (3.58)  (1.39)
Issuer key
PERMNO-linked sample, PERMNO issuers 73.9 61.9 6.71 —0.26 5.03 4.31 1.15 2.22 274 -1.95 —1.85 4.39 0.16
(1.78) (=0.10)  (1.61)  (1.54) (0.38)  (0.71)  (0.94) (—0.66) (—0.94) (1.89) (0.08)
Sample filters
Excluding defaulted bonds 40.4 46.4 7.57 1.71 2.32 5.70 4.37 0.09 1.80 —1.67 —1.12 3.18 0.04
(243)  (0.73)  (1.88)  (1.43) (2.07)  (0.05) (1.09) (—0.80) (—1.03) (2.37) (0.03)
Excluding Rule 144A bonds 39.6 49.8 6.07 1.93 1.51 6.22 2.00 0.06 1.86 —1.42 —0.16 3.18 0.83
(1.88) (0.81) (1.10)  (1.43) (0.84)  (0.03) (1.08) (—0.72) (—0.15) (2.49) (0.70)
Regression sample and controls
Single-bond issuers included 40.4 46.4 6.85 1.80 2.01 5.76 6.13 0.22 1.58 —1.37 —0.47 2.70 0.46
(1.97)  (0.76)  (1.43)  (1.44) (3.17)  (0.15) (L.16) (=0.77) (=0.50) (2.30)  (0.46)
Rating-class dummies in (1) 40.4 46.4 6.85 1.80 2.01 5.93 2.70 —0.08 172 —-1.65 —0.57 3.12 0.53
(1.97)  (0.76)  (1.43)  (1.36) (1.14) (-0.04) (1.04) (—0.80) (—0.52) (2.33) (0.45)
Panel B: conve
Main specification 63.6 64.2 11.12 —14.37 16.24  —0.51 1.23 17.74 —16.20 13.73 13.57 —15.17 —15.20
(0.99) (—1.77)  (1.34) (—0.08) (0.28)  (1.35) (=2.09) (1.18) (1.17) (—2.29) (—2.28)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 61.3 63.7 11.14 —7.55 11.58 —16.83 1.63 14.72 -16.27 12.91 12.76 —14.28 —14.30
(1.06) (—0.81) (1.00) (—1.48) (0.33)  (1.16) (—2.40) (1.16)  (1.15) (—2.13) (—2.13)
Equal-weighted benchmarks 67.2 65.1 10.35 —15.64 16.94 —1.30 2.14 18.54 —16.48 15.07 14.63 —14.90 —15.19
(0.92) (~1.94) (1.35) (—0.22) (0.53)  (1.37) (=2.07) (1.25) (1.21) (—2.25) (—2.29)
Both equal-weighted 61.8 61.6 9.41 —12.51 12.95 —17.84 3.17 15.73 —15.67  13.46 13.08 —14.00 —14.24
(0.89) (—1.38) (1.12) (—1.50) (0.65)  (1.24) (—2.36) (1.19) (1.16) (—2.14) (—2.18)
Number of portfolios
Quintiles 53.0 54.7 14.28 —14.41 15.62 1.85 1.26 17.36 —12.82 11.44 11.30 —12.31 —-12.34
(1.25) (—1.73)  (1.47)  (0.39) (0.33)  (1.50) (—1.99) (1.22) (1.20) (—2.36) (—2.35)
Terciles 43.3 43.6 12.08 —13.27  11.48 0.49 0.86 13.08  —9.92 7.76 7.65 —845 —8.48
(1.19) (—1.54) (1.42) (0.12) (0.29)  (1.46) (—1.94) (1.19) (1.17) (—2:20) (—2.19)
Formation sample
Portfolios formed on the regression sample  67.3 72.3 10.66 —14.67 17.74 —0.51 1.23 17.74 —16.20 13.73 13.57 —-15.17 —15.20
(0.94) (—1.81) (1.35) (—0.08) (0.28)  (1.35) (—2.09) (1.18) (1.17) (—2.29) (—2.28)
Return definition
Duration-adjusted returns 63.6 64.2 3.36 —7.06 7.31 —5.02 —2.44 7.70 —11.42 6.16 6.05 —9.48 —9.51
(0.50) (—1.10)  (0.92) (—1.56) (—1.06)  (0.89) (—1.73) (0.77) (0.77) (—1.54) (—1.56)
Issuer key
PERMNO-linked sample, PERMNO issuers 72.2 78.0 10.25 —14.69 19.08 —2.66 —1.01 19.54 —17.93 14.66 14.13 —17.19 —17.86
(0.91) (—1.74) (1.34) (—0.49) (—0.27)  (1.35) (—=2.08) (1.14) (1.09) (—2.31) (—2.39)
Sample filters
Excluding defaulted bonds 63.7 64.3 11.11 —-13.98 16.05 0.97 1.41 17.63 —16.30 13.81 13.08 —15.17 —15.84
(0.99) (~1.72)  (1.32)  (0.16) (0.33)  (1.35) (—2.10) (1.19) (1.13) (—2.29) (—2.38)
Excluding Rule 144A bonds 64.9 65.8 11.04 —14.38 16.11 —0.21 1.12 17.57 —17.00 13.66 13.69 —15.87 —15.70
(0.99) (—1.75)  (1.29) (—0.03) 027)  (1.32) (=2.13) (1.15) (1.16) (—2.31) (—2.29)
Regression sample and controls
Single-bond issuers included 63.6 64.2 11.12 —14.37 16.24 —0.74 3.82 16.74 —14.59 12.70 12.56 —14.11 —14.12
(0.99) (—-1.77) (1.34) (-0.12) (0.79)  (1.38) (—2.01) (1.18) (1.16) (—2.28) (—2.27)
Rating-class dummies in (1) 63.6 64.2 11.12 —14.37 16.24 —0.51 1.23 17.74 —16.20 13.78 13.57 —15.14 —15.20
(0.99) (—=1.77)  (1.34) (—0.08) (0.28)  (1.35) (—=2.09) (1.19) (1.17) (—2.29) (—2.28)
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Table IA.10: Construction Choices for sze and ilgq.

The table reports the sze (PANEL A) and ilq (PANEL B) sorts under the construction choices of

Table TA.5, with the same rows and columns. Intensities are in percentages; all other estimates are in

basis points. Newey—West(4) t-statistics with four lags are in parentheses. Sample: Sep. 2002-Dec.

2024, T = 268 months.

Portfolio sample

Regression sample, issuer

Regression sample, within issuer

W

Intensity (%) Contrast c’ c acw)
Specification IH It DH DL W 7l (4) Vo aeEW) (1) (4) (1) (4)
Panel A: sze
Main specification 24.1 55.5 0.27 299 —-094 -—-33.21 2.09 —0.88 —2.40 -0.55 —0.37 —145 —0.84
(0.20)  (0.64) (—0.39) (—1.42) (0.52) (—0.42) (—1.21) (—0.66) (—0.77) (—1.79) (—1.49)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 30.4 53.6  —0.07 13.90 —8.20 —46.84 2.07  =7.5 —-8.13 —-0.50 —0.36 —1.16 —0.69
(=0.07)  (1.80) (—1.64) (—1.55) (0.56) (2. 07) (—2.37) (=0.76) (—0.96) (—1.81) (—1.62)
Equal-weighted benchmarks 42.2 429  —0. —11.78 5.47 —38.79 —0.16 4.7 218 —1.4 —0.9¢ —2.6f —1.96
(—0.33) (—1.83) (1.70) (—1.56) (—0.04) (1. 61) (0.82) (—1.03) (—1.10) (—2.03) (—1.92)
Both equal-weighted 42.1 282  —1.09 3.92 —1.67 —53.63 0.06 —-0.77 =225 —1.0 —-0.71 —-1.9 —1.45
(—0.82) (0.83) (—0.88) (—1.66) (0.02) (—0.48) (—1.43) (-1.03) (—1.05) (—2.01) (—1.88)
Number of portfolios
Quintiles 17.3 43.7 —0.53 386 —1.74 —15.00 177 -1.29 -181 —0.30 -0.25 —0.86 —0.55
(—0.42)  (1.51) (—1.38) (—0.98) (0.53) (—0.88) . 56) . . R
Terciles 11.5 33.3 —1.34 5.57 —1.89 —13.31 1.36 —1.14 6 38
(—1.08)  (1.88) (—2.02) (—1.47) (0.51) (—1.37)
Formation sample
Portfolios formed on the regression sample  28.9 62.0 1.38 2.08 —0.88 —33.21 2.09 —-0.88 —2.40 —-0.55 —0.37 —145 —0.84
(0.86)  (0.69) (—0.42) (—1.42) (0.52) (—0.42) (—1.21) (—0.66) (—0.77) (—1.79) (—1.49)
Return definition
Duration-adjusted returns 24.1 55.5  —0.43 3.49 —1.63 —30.59 1.94 —-1.28 —2.58 —0.9 —-0.53 —1.66 —0.90
(—0.41)  (0.77) (—=0.71) (—1.30) (0.49) (—0.65) (—1.29) (—1.48) (—1.15) (—2.58) (—1.75)
Issuer key
PERMNO-linked sample, PERMNO issuers 32.5 90.6 —0.38 9.15 -—8.33 —13.09 0.43 —4.75 =212 -1.03 0.50 —3.88 —1.39
(—-0.24) (1.14) (—-1.07) (—1.22) (0.21) (—0.66) (—0.31) (—0.40) (0.29) (—1.49) (—0.70)
Sample filters
Excluding defaulted bonds 24.1 55.6 0.39 2.52 —0.53 —15.72 1.21 —2.9: -3.99 -049 —0.08 —-1.41 —0.54
(0.29) (0. 69) (—0.28) (—1.06) (0.34) (—1. 15) (—1.80) (—0. 59) (=0.18) (—1.72) (—~1.00)
Excluding Rule 144A bonds 24.5 53.1 0.35 -1.71 -33.27 2.55  —0.9 -2.71  —0.4 —0.36  —1.54 —0.88
(0.25) (1. 55) (—0.81) (—1.40) (0.66) (—0. 46) (—1.42) (—0. 58) (—0.78) (—1.92) (—1.60)
Regression sample and controls
Single-bond issuers included 24.1 55.5 0.27 299 —-0.94 —30.14 —3.94 -0.84 —-2.17 -049 -0.32 125 —0.72
(0.20)  (0.64) (—0.39) (—1.39) (—0.96) (—0.45) (—1.25) (—0. 69) (~0.77) (—1.80) (—1.51)
Rating-class dummies in (1) 24.1 55.5 0.27 299 —-094 -—-33.21 2.09 —0.88 —2.40 —0.5 —-0.37 —-1.49 -0.84
(0.20)  (0.64) (—0.39) (—1.42) (0.52) (—0.42) (—1.21) (—O0. 67) (=0.77) (—=1.90) (—1.49)
Panel B: ilq
Main specification 56.2 51.8 12.78 0.47 6.05 19.58 9.60 7.03 4.30 1.29 099 —0.23 0.68
(1.97)  (0.10)  (1.92)  (1.57) (1.81)  (1.91) (1.38) (0.66) 59) (—0.12)  (0.39)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 55.5 53.4 23.47 4.74 9.01 39.25 16.03 10.37 10.15 1.87 1.48 0.06 1.17
(2.92) (0 93) (2.93)  (1.64) (1.61) (2 99)  (2.94) (0.65) (0.57) (0.02)  (0.44)
Equal-weighted benchmarks 55.4 58.0 6.91 — 3.87 22.05 10.79 4.56 2.18 3.01 2.63 1.42 2.04
(1.09) (—0. 21) (1.25)  (1.73) (1.92)  (L27) (0.69) (L17) (L10) (0.56) (0.85)
Both equal-weighted 49.5 54.2 11.30 0.3 4.77 44.28 20.02 5.35 5.77 3.75 3.25 1.82 2.46
(2.12) (0. os) (1.92)  (1.75) (L71)  (1.91) (203) (1.14) (1.06) (0.57) (0.82)
Number of portfolios
Quintiles 52.4 43.4 8.22 —4.68 5.56 16.43 5.39 6.70 —0.18 0.65 0.52 —0.1 0.34
(1.40) (—1. 15) (1.40)  (1.79) (1.79)  (1.48) (=0.05) (0.61) (0.59) (—0.17)  (0.37)
Terciles 45.9 31.4 6.30 —5.5 4.15 13.35 3.31 4.64  —3.02 0.33 029 —0.17 0.17
(1.15) (—1. 19) (1.05)  (2.17) (1.76)  (1.04) (—0.93) (0.53) (0.56) (—0.26) (0.31)
Formation sample
Portfolios formed on the regression sample  68.0 58.4 10.99 —0.16 7.03 19.58 9.60 7.03 4.30 1.29 0.99 —0.23 0.68
(1.72) (=0.03) (1.91)  (L.57) (1.81)  (1.91) (1.38) (0.66) (0.59) (—0.12)  (0.39)
Return definition
Duration-adjusted returns 56.2 51.8 9.86 2.18 3.65 18.23 9.69 3.96 2.77 0.87 0.98 0.05 0.66
(1.73)  (0.65)  (1.47)  (1.49) (1.83)  (1.30) (1.00) (0.49) (0.59) 0.03)  (0.38)
Issuer key
PERM\IO linked sample, PERMNO issuers 72.8 63.3 12.25 —0.26 8.15 12.76 4.24 8.94 5.12 5.01 4.62 2.96 4.35
(1.69) (—0.05) (1.74)  (1.55) (1.20)  (1.81) (1.29) (1.62) (1.62) (0.99) (1.51)
Sample filters
Excluding defaulted bonds 56.5 51.9 11.65 0.36 5.64 13.57 8.06 6.58 3.42 3.46 3.43 1.88 3.42
(1.85) (0. 07) (1.82)  (1.30) (1.62)  (1.84) (1.14) (1.88) (2.29) (1. 05) (2.29)
Excluding Rule 144A bonds 57.2 55.6 13.04 0.4 6.14 21.12 9.83 7.27 4.38 1.15 0.43 — 0.15
(2.02) (0. 08) (1.70)  (1.72) (1.82)  (1L.77) (1.23) (0.62) (0.29) (— mo) (0.09)
Regression sample and controls
Single-bond issuers included 56.2 51.8 12.78 0.47 6.05 21.90 3.52 5.58 3.72 1.00 0.83 —0.30 0.56
(1.97)  (0.10)  (1.92)  (1.84) (0.99)  (1.79) (1.35) (0.60) (0.58) (—0.17) (0.37)
Rating-class dummies in (1) 56.2 51.8 12.78 0.47 6.05 19.58 9.60 7.03 4.30 1.29 0.99 —0.2: 0.68
(1.97)  (0.10)  (1.92)  (1.57) (1.81)  (1.91) (1.38) (0.66) (0.59) (—0.12) (0.39)
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Table IA.11: Construction Choices for ami and spd_rel.

The table reports the ami (PANEL A) and spd_rel (PANEL B) sorts under the construction choices
of Table IA.5, with the same rows and columns. Intensities are in percentages; all other estimates are
in basis points. Newey—West(4) t-statistics with four lags are in parentheses. Sample: Sep. 2002-Dec.
2024, T = 268 months.

Portfolio sample Regression sample, issuer Regression sample, within issuer
Intensity (%) Contrast c! el aecw)
Specification " It pH bl FW 7l (4) WV oaeEW) (1) (4) (1) (4)
Panel A: ami
Main specification 59.3 404 11.04 —-3.39 7.36 19.30 724 832 —240 0.19 —-022 —-1.92 —0.65
(2.32) (—0.93) (1.74) (1.30) (1.25) (1.75) (—0.88)  (0.09) (—0.11) (—0.88) (—0.31)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 57.6 442 2594 —2.72 14.05 47.54 19.33  15.42 6.19 043 —0.11 —1.83 —0.56
(2.84) (—0.74) (2.81) (1.53) (1.25) (2.75) (1 41) (0.18) (—0.05) (—0.75) (—0.24)
Equal-weighted benchmarks 57.9 52.1 499 —242 391 23.36 10.12 4.26 1.67 142 —0.23 0.93
(1.04) (— 0 87) (0.97) (1.49) (1.62) (0.94) (—2. 21) (0.76)  (0.68) (—0.11)  (0.44)
Both equal-weighted 49.6 49.6 13.11 19  6.78 55.64 26.38  7.32 2.31 2.09 0.51 1.59
(2.92) (— 0 70) (1.98) (1.66) (1.49) (1.90) (— U 51) (0.83)  (0.78)  (0.19)  (0.60)
Number of portfolios
Quintiles 54.5 31.1 842 —349 5.13 9.10 3.36 566 —3.20 —0.04 —0.22 —1.14 —0.40
(2.05) (—0.95) (1.49) (1.03) (1.14) (1.48) (—1.47) (—0.04) (—0.21) (—0.98) (—0.36)
Terciles 46.8 23.0 6.16 —425 350 431 1.99 377 —-3.64 0.00 —0.08 —0.63 —0.17
(1.62) (—1.13) (1.26) (0.72) (1.09) (1.22) (=2.10) (—0.01) (—0.14) (—0.94) (—0.27)
Formation sample
Portfolios formed on the regression sample  70.5 447 10.36  —2.98 832 19.30 724 832 240 0.19 —-022 -1.92 -0.65
(2.24) (—0.83) (1.75) (1.30) (1.25) (1.75) (—0.88) (0.09) (—0.11) (—0.88) (—0.31)
Return definition
Duration-adjusted returns 59.3 404 9.78 —2.89 6.71 18.36 732 7.34 1.82 0.07 —0.10 —0.96 —0.49
(2.43) (—1.30) (2.23) (1.26) (1.27) (2.13)  (0.74)  (0.03) (—0.05) (—0.45) (—0.24)
Issuer key
PERMNO linked sample, PERMNO issuers 76.8 50.3 11.12  —293 9.58 1231 250  9.93 —1.94 0.13 —0.79 —276 —1.15
(2.06) (—0.79) (1.72) (1.33) (0.66) (1.74) (—0.74)  (0.03) (—0.23) (—0.75) (—0.32)
Sample filters
Excluding defaulted bonds 59.5 404 1021 —3.41 7.00 14.66 722 806 —245 1.69 112 —0.10 1.30
(2.32) (—0.93) (1.71) (1.35) (1.53) (1.72) (—o0. 92) (0.80)  (0.62) (—0.05) (0.70)
Excluding Rule 144A bonds 59.6 41.5 10.79 —3.2 7.01 19.82 7.52 835 —-0.33 —-0.86 —2.61 —1.30
(2.28) (0. 82) (1.57) (1.34) (1.26) (1.69) (— 0 91) (—0.20) (—0.61) (—1.64) (—0.89)
Regression sample and controls
Single-bond issuers included 59.3 404 11.04 —-3.39 7.36 20.33 2.61 6.84 —2.43 0.08 —-020 -1.70 —0.51
(2.32) (0. 93) (1. 74) (1.35) (0.69) (1.64) (—o0. 98) (0.04) (—0.12) (0. 90) (—0.28)
Rating-class dummies in (1) 59.3 404 11.04 —-3.3 7.36  19.30 724 832 0.18 —0.22 —1.9 —0.65
(2.32) (0. 9%) (1. 74) (1.30) (1.25) (1.75) (—! 0 88) (0.09) (—0.11) (0. 89) (—0.31)
Panel B: spd_rel
Main specification 59.0 56.1 11.59 —4.60 8.96 13.90 8.47 9.41 3.31 1.55 -1.92 -3.58 —1.61
(2.06) (—2.05) (2.97) (1.16) (0.97) (2.56) (1.42) (0.38) (—0.55) (—1.10) (—0.49)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 56.6 56.6 25.72 —1.94 14.91 23.17 10.54 12.29 9.19 —-149 —-5.07 —6.03 —4.17
(2.64) (—0.89) (3.15) (1.22) (0.85) (3.37) (3 17) (—0.27) (—0.94) (—1.28) (—0.89)
Equal-weighted benchmarks 58.0 57.8 628 —598 6.73 16.29 9.13  7.02 1.52 —142 -354 —1.59
(1.12) (—2.62) (2.30) (1.31) (1.04) (1.99) (0. o4) (0.40) (—0.42) (—1.13) (—0.49)
Both equal-weighted 48.8 55.7 14.36 —6.91 10.26 27.58 1172 7.88 509 —1.35 —4.22 578 —3.94
(2.28) (—2.44) (2.94) (1.41) (0.91) (2.62) (2.16) (—0.27) (—0.86) (—1.31) (—0.88)
Number of portfolios
Quintiles 54.3 46.8 9.08 —5.76 7.43 13.25 6.85 7.95 —0.40 1.22 -1.03 —-2.01 -0.86
(1.85) (—2.54) (2.19) (1.74) (L.11) (2.11) (=0.18) (0.48) (—0.48) (—1.01) (—0.43)
Terciles 47.9 33.7 761 —559 544 10.60 540  5.68 —2.64 0.78 —0.66 —1.31 —0.54
(1.77) (—1.84) (1.72) (1.97) (1.29) (1.62) (—1.46) (0.48) (—0.48) (—1.03) (—0.42)
Formation sample
Portfolios formed on the regression sample 68.4 64.1 9.61 —4.69 941 13.90 8.47 9.41 3.31 1.55 —1.92 —-3.58 —1.61
(1.70) (—2.06) (2.56) (1.16) (0.97) (2.56) (1.42) (0.38) (—0.55) (—1.10) (—0.49)
Return definition
Duration-adjusted returns 59.0 56.1 7.99 —254 598 12.16 8.97 6.00 2.76 —141 —-1.95 —3.71 —1.52
(1.56) (—1.87) (2.19) (1.00) (1.03) (1.84) (0.94) (—0.34) (—0.56) (—0.94) (—0.46)
Issuer key
PERMNO-linked sample, PERMNO issuers 80.2 69.4 10.16 —5.77 11.93 9.82 1.32  10.42 2.73 1.91 —2.39 —4.91 —2.28
(1.58) (—2.10) (2.18) (1.66) (0.26) (1.77) (0.71)  (0.34) (—0.48) (—1.05) (—0.47)
Sample filters
Excluding defaulted bonds 59.1 56.0 10.60 —4.19 825 11.17 9.06  8.81 3.01 3.04 —142 —207 —0.75
(1.94) (—1. 88 ) (2.83) (1.24) (1.16) (2.46) (1. ’H) (0.73) (—0.41) (—0.66) (—0.25)
Excluding Rule 144A bonds 59.8 59.3 11.76 —5.01 9.46 15.09 77T 9.73 1.77  —-1.57 =349 -1.02
(2.13) (— 2 02) (3.08) (1.24) (0.86) (2.63) (1 58) (0.44) (—0.47) (—1.09) (—0.33)
Regression sample and controls
Single-bond issuers included 59.0 56.1 11.59 —4.60 8.96 14.34 5.00 7.58 2.68 1.34 -154 -3.10 -—1.31
(2.06) (72,05) (2.97) (1.34) (0.60) (2.45) (1 31) (0.38) (—0.52) (—1.11) (—0.47)
Rating-class dummies in (1) 59.0 56.1 11.59  —4.6 8.96 13.90 8.47  9.41 31 1.53 -1.92 -362 -1.61
(2.06) (—2. 05) (2.97) (1.16) (0.97) (2.56) (1 42) (0.37) (—0.55) (—1.10) (—0.49)
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Table IA.12: Construction Choices for pi and dvol.

The table reports the pi (PANEL A) and dvol (PANEL B) sorts under the construction choices of
Table ??, with the same rows and columns. Intensities are in percentages; all other estimates are in
basis points. Newey—West(4) t-statistics with four lags are in parentheses. Sample: Sep. 2002-Dec.
2024, T = 268 months.

Portfolio sample Regression sample, issuer Regression sample, within issuer
Intensity (%) Contrast c’ " acw)
Specification IH ad DH DL W 7l (4) FWooaeEW) (1) (4) (1) (4)
Panel A: pi
Main specification 58.2 58.1 2.10 5.33 —1.87 3.56 1.19 —2.,57 —4.18 -1.34 -1.52 -1.37 —1.55
(0.56)  (1.85) (—1.09) (1.52) (1.07) (—1.12) (—1.97) (—1.21) (—1.35) (—1.33) (—1.48)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 59.5 58.7 13.59 6.61 3.77 2.18 1.24 4.27 1.14 —4.66 —5.02 —4.39 —4.75
(2.80)  (2.46) (1.77)  (0.40) (0.82)  (L.75) (0.61) (—1.35) (—1.43) (—1.44) (—1.54)
Equal-weighted benchmarks 56.4 56.1 —1.18 271 =217 4.08 2.08 —-3.09 —453 —-0.85 —0.83 —0.98 —0.93
(=0.27)  (0.87) (—1.20) (1.66) (2.11) (—1.28) (—2.03) (—0.79) (—0.78) (—0.96) (—0.93)
Both equal-weighted 54.1 53.0 5.75 0.25 2.75 3.49 2.13 296 —0.01 —4.28 —4.19 —440 —4.22
(2.02) (0.09) (1.43) (0.66) (1.46) (1.36) (—0.01) (—1.33) (—1.33) (—1.49) (—1.47)
Number of portfolios
Quintiles 53.9 53.1 2.07 4.09 —0.95 1.49 034 —-1.26 -3.07 -0.38 —043 —041 —0.46
(0.77)  (1.95) (=0.77)  (0.81) (0.89) (—0.84) (—2.18) (—1.12) (—1.24) (—1.29) (—1.41)
Terciles 48.2 47.1 2.67 2.87 —0.08 —1.88 0.18 0.00 -1.57 -0.14 -0.16 —0.16 —0.18
(1.32)  (1.84) (—0.09) (—1.09) (1.12) (0.00) (-1.32) (—1.02) (—1.14) (—-1.22) (—1.32)
Formation sample
Portfolios formed on the regression sample  70.8 70.5 2.86 6.53  —2.57 3.56 1.19 —2.57 —4.18 —-1.34 —-1.52 —-1.37 —1.55
(0.83) (2.28) (=1.12)  (1.52) (1.07) (=1.12) (—=1.97) (=1.21) (=1.35) (—1.33) (—1.48)
Return definition
Duration-adjusted returns 58.2 58.1 2.01 4.05 —1.15 3.19 1.16 -140 -230 -135 —-1.51 —-1.38 —1.53
(0.66) (1.52) (—0.77)  (1.39) (1.04) (—0.73) (—1.24) (—1.20) (—1.33) (—1.32) (—1.45)
Issuer key
PERMNO-linked sample, PERMNO issuers 76.7 77.5 4.68 6.75 —1.67 2.43 0.33 —-1.61 —-3.66 —1.34 —-1.49 —-1.59 —1.56
(1.22)  (1.94) (—0.82) (1.59) (0.24) (-0.68) (—1.51) (—0.82) (—0.90) (—0.94) (—0.90)
Sample filters
Excluding defaulted bonds 58.3 58.2 3.52 597 —1.42 2.47 —-0.03 —-3.03 —444 -1.71 -1.88 -180 —1.97
(1.02)  (2.10) (—0.88)  (1.34) (—0.04) (=1.21) (—=1.92) (—2.10) (=2.29) (—2.36) (—2.56)
Excluding Rule 144A bonds 60.2 60.3 1.83 513  —1.98 3.97 1.60 —290 —454 -1.63 -1.80 -1.69 —1.85
(0.48)  (1.78) (=1.16)  (1.74) (1.39) (=1.27) (—2.15) (—1.48) (=1.61) (—1.65) (—1.79)

Regression sample and controls

Single-bond issuers included 58.2 58.1 2.10 5.33 —1.87 3.01 0.50 -1.04 -1.17 —-1.08 -—1.21
(0.56)  (1.85) (—1.09)  (1.44) (0.53) (~1.21) (—1.34) (—1.34) (—1.48)
Rating-class dummies in (1) 58.2 58.1 2.10 5.33 —1.87 3.56 1.19 —-1.35 —-1.52 —-1.38 —1.55
(0.56)  (1.85) (—1.09)  (1.52) (1.07) (—1.22) (—1.35) (—1.35) (—1.48)
Panel B: dvol
Main specification 51.5 53.9 14.80 —11.02 11.49 32.52 22.53 9.50 714 —4.92 4.34
(1.96) (—1.45) (1.42)  (1.39) (0.92) (1.23)  (1.34) (—0.83) (0.86)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 52.6 56.2 33.41 —10.90 19.61 60.89 25.45 9.10 6.52  —5.37 3.79
(2.64) (—1.47) (2.33)  (1.70) (0.78) (1.18)  (1.27) (—0.90)  (0.76)
Equal-weighted benchmarks 51.6 58.6 3.79 —10.09 7.14 37.49 30.83 12.22 13.28 —0.80 10.53
(0.51) (—1.44) (0.89)  (1.56) (1.27) (1.45)  (1.81) (—0.12) (1.51)
Both equal-weighted 45.0 57.4 16.79 —10.74 11.30 70.20 37.17 10.65 12.18  —1.60 9.74
(2.19) (—1.51) (1.58)  (1.85) (1.13) (1.38)  (1.86) (—0.25) (1.54)
Number of portfolios
Quintiles 49.5 41.4 12.01 —-10.17 8.30 26.80 15.56 6.35 5.01 —4.51 3.05
(1.54) (—1.31) (1.11)  (1.80) (0.97) (1.10)  (1.32) (—1.00) (0.83)
Terciles 43.3 30.0 9.05 —10.25 5.83 18.86 10.39 4.50 3.59  —3.56 2.19
(1.07) (=1.29) (0.90)  (1.86) (0.95) (1.04) (1.31) (—1.04) (0.82)
Formation sample
Portfolios formed on the regression sample  62.4 59.6 13.85 —10.69 13.06 32.52 22.53 9.50 714 —4.92 4.34
(1.76) (—1.41) (1.42)  (1.39) (0.92) (1.23)  (1.34) (—0.83) (0.86)
Return definition
Duration-adjusted returns 51.5 53.9 12.19 —5.13 8.39 32.21 23.24 8.14 6.86 1.02 4.40
(1.88) (—1.06) (1.57)  (1.38) (0.95) (1.39)  (1.29) (0.21)  (0.86)
Issuer key
PERMNO-linked sample, PERMNO issuers 68.7 64.6 16.51 —12.13 17.31 29.89 15.36 14.07 4.80 —2.97 1.02
(1.69) (—1.57) (1.60)  (1.87) (0.83) (1.48)  (0.58) (—0.42) (0.13)
Sample filters
Excluding defaulted bonds 52.2 53.9 15.34 —10.94 11.86 28.57 18.57 12.60 7.09 —3.43 3.15
(1.95) (—1.44) (1.44)  (1.52) (0.90) (1.57)  (1.43) (—0.59) (0.76)
Excluding Rule 144A bonds 53.5 55.1 15.74 —10.86 11.74 31.51 20.78 10.24 8.81 —5.48 6.73
(212) (—1.41) (1.38)  (1.35) (0.85) (1.26)  (1.80) (—0.87) (1.44)
Regression sample and controls
Single-bond issuers included 51.5 53.9 14.80 —11.02 11.49 38.20 12.76 7.90 6.37 —4.67 4.06
(1.96) (—1.45) (1.42)  (1.67) (0.65) (1.16)  (1.44) (—0.88)  (0.95)
Rating-class dummies in (1) 51.5 53.9 14.80 —11.02 11.49 32.52 22.53 9.43 714 —4.96 4.34
(1.96) (—1.45) (1.42)  (1.39) (0.92) (1.22)  (1.34) (—0.84) (0.86)
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Table IA.13: Construction Choices for rvol and var_95.

The table reports the rvol (PANEL A) and var_95 (PANEL B) sorts under the construction choices

of Table 7?7, with the same rows and columns. Intensities are in percentages; all other estimates are

in basis points. Newey—West(4) t-statistics with four lags are in parentheses. Sample: Sep. 2002-Dec.

2024, T' = 268 months.

Portfolio sample

Regression sample, issuer

Regression sample, within issuer

W

Intensity (%) Contrast C c a(cw)
Specification IH It DH Dk FW 7l (4) FVoaeEWv) (1) (4) (1) (4)
Panel A: rvol
Main specification 51.4 55.7 12.29 —10.60 10.64 37.26 23.03 11.43 —-11.40 9.63 9.32 —6.08 4.94
(1.43) (—1.42) (1.25) (1.60) (1.00) (1.21) (—1.99) (1.21) (1.74) (—1.01) (0.98)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 51.3 56.0 3247 —9.78 18.22 67.31 27.70 20.57 —0.53 880 8.67 —6.60 4.63
(2.59) (—1.37) (2.18) (1.84) (0.89) (2.17) (—0.07) (1.13) (1.72) (—1.09) (0.96)
Equal-weighted benchmarks 53.4 59.1 1.41 —-10.16 6.58 42.20 30.38 6.48 —16.04 12.88 14.83 —1.88 10.54
(0.18) (—1.45) (0.78) (1.76) (1.34) (0.69) (—2.72) (1.45) (2.07) (—0.27) (1.54)
Both equal-weighted 45.9 55.9 14.05 —9.94 10.05 76.64 38.33 11.24 —8.87 11.38 13.54 —2.63 9.63
(1.76) (—1.43) (1.37) (1.97) (1.27) (1.36) (—1.54) (1.39) (2.10) (—0.40) (1.55)
Number of portfolios
Quintiles 49.0 44.5 10.14 -10.26 7.81 29.25 17.66 9.02 —-11.47 6.87 7.08 —560 3.74
(1.22) (—1.34) (1.01) (1.89) (1.14) (1.05) (—1.93) (1.09) (1.76) (—1.16) (0.97)
Terciles 42.6 33.2  9.0¢ —9.6: 6.03  19.17 12.13 6.96 —10.63 5.12 529 —446 2.77
(1.06) (—1.21) (0.91) (1.88) (1.16) (0.95) (—2.15) (1.06) (1.75) (—1.20) (0.94)
Formation sample
Portfolios formed on the regression sample 59.9 619 11.20 —10.60 11.43 37.26 23.03 11.43 —11.40 9.63 9.32 —6.08 4.94
(1.31) (—-1.42) (1.21) (1.60) (1.00) (1.21) (—1.99) (1.21) (1.74) (—1.01) (0.98)
Return definition
Duration-adjusted returns 51.4 55.7 10.55 —4.55 7.67 37.25 23.78 7.78 —445 801 892 —-0.23 5.07
(1.41) (—0.96) (1.33) (1.60) (1.03) (1.18) (—0.84) (1.33) (1.68) (—0.05) (1.00)
Issuer key
PERMNO-linked sample, PERMNO issuers 66.2 67.5 13.37 —12.00 1545 34.37 18.95 1544 —11.61 14.42 858 —3.71 2.58
(1.24) (—1.57) (1.38) (2.03) (1.02) (1.35) (—2.05) (L.51) (1.07) (—0.54) (0.34)
Sample filters
Excluding defaulted bonds 52.3 55.7 10.23 —-10.46 9.65 31.97 19.24 1095 -—12.51 12,92 7.62 —4.16 2.39
(1.22) (—1.40) (1.13) (1.65) (0.94) (1.16) (—2.28) (1.55) (1.55) (—0.69) (0.57)
Excluding Rule 144A bonds 53.1 57.5 13.12 —10.37 10.69 36.69 22.66 11.51 —12.03 9.71 9.53 —7.61 5.69
(1.55) (—1.37) (1.18) (1.57) (0.98) (1.18) (—1.96) (1.15) (2.04) (—1.18) (1.34)
Regression sample and controls
Single-bond issuers included 51.4 55.7 12.29 —10.60 10.64 42.42 16.07 9.90 -10.69 8.25 843 574 4.67
(1.43) (—1.42) (1.25) (1.82) (0.81) (1.16) (—2.04) (1.16) (1.83) (—1.03) (1.07)
Rating-class dummies in (1) 51.4 55.7 12.29 —10.60 10.64 37.26 23.03 11.43 —11.40 9.55 9.32 —6.14 4.94
(1.43) (—1.42) (1.25) (1.60) (1.00) (1.21) (—1.99) (1.20) (1.74) (—1.03) (0.98)
Panel B: var_95
Main specification 38.3 55.7 24.19 -12.41 13.76 66.71 53.85 14.38 —8.39 15.28 15.58 —2.97 10.94
(2.59) (—1.65) (1.70) (2.69) (2.28) (1.57) (—1.49) (1.96) (3.25) (—0.60) (2.68)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 42.6 56.6 50.53 —12.54 23.52 94.59 60.97 25.01 2.80 13.25 14.02 —3.67 10.10
(2.79) (—1.72) (2.52) (2.25) (2.03) (2.38) (0.35) (1.84) (3.58) (—0.75) (2.82)
Equal-weighted benchmarks 44.6 57.7 10.05 —12.85 11.09 69.39 57.54 11.71 —-10.85 16.54 17.69 —1.75 12.62
(1.28) (—1.78) (1.38) (2.72) (2.39) (1.29) (—1.79) (2.06) (3.44) (—0.33) (2.83)
Both equal-weighted 36.9 55.8 32.25 —13.49 15.38 102.86 64.40 16.74 —4.65 14.35 15.75 —2.14 11.49
(2.67) (—1.89) (2.05) (2.33) (2.10) (1.90) (—0.74) (2.00) (3.85) (—0.42) (3.04)
Number of portfolios
Quintiles 39.0 46.3 21.37 —12.87 1249 39.32 35.09 14.33 —6.86 12.00 12.18 —2.65 8.63
(2.36) (—1.61) (1.62) (2.23) (2.25) (1.66) (—1.16) (1.90) (3.28) (—0.60) (2.65)
Terciles 36.1 354 17.29 —12.77 10.06 23.52 21.52 11.33  —7.5 9.54 9.66 —2.1 6.83
(1.86) (—1.52) (1.50) (2.07) (2.18) (1.50) (—1.47) (1.88) (3.28) (—0.61) (2.65)
Formation sample
Portfolios formed on the regression sample 43.6 63.6 20.89 —11.61 14.38 66.71 53.85 14.38 —8.39 15.28 1558 —2.97 10.94
(2.26) (—1.57) (1.57) (2.69) (2.28) (1.57) (—1.49) (1.96) (3.25) (—0.60) (2.68)
Return definition
Duration-adjusted returns 38.3 55.7 1991 —6.56 9.92 65.96 54.74 10.00 —2.70 13.57 15.62 3.02 11.44
(2.52) (—1.32) (1.90) (2.65) (2.32) (1.66) (—0.63) (2.17) (3.27) (0.67) (2.84)
Issuer key
PERMNO-linked sample, PERMNO issuers 50.4 67.8 26.20 —12.86 18.86 50.56 40.00 18.24 —6.68 15.77 17.34 —4.27 11.68
(2.65) (—1.71) (1.88) (2.47) (1.99) (1.77) (—1.18) (1.89) (3.39) (—0.90) (2.89)
Sample filters
Excluding defaulted bonds 39.5 55.8 22.01 —12.50 13.63 52.50 37.34 14.04 —8.54 14.78 1526 —3.07 11.49
(2.44) (—1.66) (1.67) (2.45) (1.95) (1.53) (—1.51) (1.92) (3.42) (—0.56) (2.73)
Excluding Rule 144A bonds 40.6 57.4 2391 -12.31 13.59 66.15 53.09 14.01 —9.67 14.32 15.13 —6.23 10.54
(2.52) (—1.60) (1.54) (2.66) (2.24) (1.46) (—1.58) (1.58) (3.32) (—1.01) (2.73)
Regression sample and controls
Single-bond issuers included 38.3 55.7 24.19 —12.41 13.76 68.87 4725 12.44 —7.31 1296 13.35 —3.03 9.41
(2.59) (—1.65) (1.70) (2.66) (2.02) (1.53) (—1.38) (1.90) (3.32) (—0.66) (2.69)
Rating-class dummies in (1) 38.3 55.7 2419 -—12.41 13.76 66.71 53.85 14.38 —8.39 15.20 15.58 —3.06 10.94
(2.59) (—1.65) (1.70) (2.69) (2.28) (1.57) (—1.49) (1.95) (3.25) (—0.62) (2.68)
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Table TA.14: Construction Choices for mom6_1 and str.

The table reports the mom6_1 (PANEL A) and str (PANEL B) sorts under the construction choices of

Table 77,

with the same rows and columns. Intensities are in percentages; all other estimates are in

basis points. Newey—West(4) t-statistics with four lags are in parentheses. Sample: Sep. 2002-Dec.

2024, T = 268 months.

Portfolio sample

Regression sample, issuer

Regression sample, within issuer

I

—w

Intensity (%) Contrast, C C acw)
Specification IH It DH DL W 7l (4) W oarW) (1) (4) (1) (4)
Panel A: mom6_1
Main specification 37.5 43.8 3.47 2355 —5.90 14.01 4.38 —6.13 —1.24 0.04 —3.67 4.35 —1.84
(0.48) (2.07) (-1.06)  (0.62) (0.23) (—0.87) (=0.17) (0.01) (—1.24) (0.73) (—0.67)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 45.5 50.2 14.33 34.68 —6.26 5.56 428 —-9.39 -3.79 —251 576 292 —3.44
(2.70) (2.23) (— 107) (0.20) (0 20) (—1.13) (—0.47) (70,39) (- 154) (0.45) (—1.00)
Equal-weighted benchmarks 43.2 48.2  —233 460 —3.4 10.92 —3.04 1.67 —2.82 6.10 —0.94
(—0.33) (0.53) (—0. 66) (0.48) (0 22) (—0. 46) (0.24) (0 34) (—0.94) (1.01) (—0.33)
Both equal-weighted 41.9 46.5 821 1234 —1.33 —0.09 1.50 15 —4.42 5.11 —2.09
(1.55) (1.40) (—0.30)  (0.00) (0 18) (~0. 58) (0.23) (=0.02) (=1.22) (0.79) (—0.62)
Number of portfolios
Quintiles 35.0 41.3 322 16.08 —3.91 1.54 174  —4.27 —0.07 0.32 —2.54 4.35 —1.04
(0.44) (1.86) (—0.67) (0 10) (0 15) (—0.62) (—0.01) (0 07) (—1. 14)
Terciles 30.6 33.8 —049 984 2.7 1.3 —2.88 1.14 —1.81
(—0.07) (1.29) (—0.54)  (0.13) (O 01) (—0.48)  (0.19) (0 10) (—1.08)
Formation sample
Portfolios formed on the regression sample  43.0 50.0 3.80 21.35 —6.13 14.01 4.38 —6.13 —1.24 0.04 —3.6
(0.49) (1.93) (—0.87)  (0.62) (0.23) (—0.87) (—0.17) (0.01) (— 124)
Return definition
Duration-adjusted returns 37.5 43.8 0.07 16.93 —5.11 12.80 3.89 —5.01 —237 —-149 —-3.93
(0.01) (1.71) (-1.43)  (0.58) (0.20) (—1.13) (=0.53) (—0.41) (—1.32)
Issuer key
PERMNO-linked sample, PERMNO issuers 49.9 56.9 5.64 2544 —9.12 1.90 —4.53 —6.91 —0.75 —2.63 —4.58
(0.75) (1.79) (—1.09)  (0.11) (—0.26) (—0.78) (—0.09) (—0.38) (—1.08)
Sample filters
Excluding defaulted bonds 37.8 44.2 2,97 19.47 0.01 —5.11 —0.53 —0.98 —3.82
(0.41) (1.93) (0 00) (—0.74) (—0. 07) (—0. 18) (1. 58)
Excluding Rule 144A bonds 40.5 46.4 2.94 23.0 —6. —0.9 —2.6. —4.6.
(0.38) (2.04) (O 13) (—0.84) (—o0. 12) (—0. 41) (-1 63)
Regression sample and controls
Single-bond issuers included 37.5 43.8 3.47 23.55 11.44 -5.31 —-0.95 -0.01 -3.22
(0.48) (2.07) (0.63) (—0.88) (—0.16) (0.00) (— 126)
Rating-class dummies in (1) 37.5 43.8 3.47 23.55 4.38  —6. —1.2 —-0.02 —
(0.48) (2.07) 0.23) (—0.87) (—0.17) (0.00) (1. 24)
Panel B: str
Main specification 43.6 475 —6.73 27.08 1171 —12.56 —10.11 —5.04 —12.45
(—1.11) (3.34) (0.96) (—2.35) (—1.78) (—1.14) (—3.98)
Portfolio and issuer benchmark weights
Equal-weighted portfolios 49.6 53.2 2.63 35.16 8.89 —14.39 -—11.81 —6.26 —14.66
(0.50) (2.98) (0.55) (—2.58) (—1.87) (—1.24) (—3.97) (
Equal-weighted benchmarks 48.2 51.6 —13.58 24.76 1112 —-16.27 -13.65 -10.45 —17.65
(—2.25) (3.30) (0.82) (—2.90) (—2.31) (—1.54) (—2.89)
Both equal-weighted 46.6 50.2 —12.05 32.08 9.66 —16.74 —14.08 —13.54 —21.37
(—1.82) (3.20) (0.55) (—2.94) (—2.22) (—1.59) (—2.65)
Number of portfolios
Quintiles 40.8 444 —2.36 17.22 7.70 —6.83 —4.64 —4.40 -10.04
(—0.41) (2.53) (1.07) (—1.34) (—0.82) (—1.24) (—4.07)
Terciles 35.6 374  —0.5 9.5 513 -3 —-1.91 347 -7.74
(—0.10) (1.67) (1.14) (=0.75) (—0.39) (—1.26) (—4.09)
Formation sample
Portfolios formed on the regression sample 51.1 54.2 —4.47 24.95 11.71 —-12.56 -10.11 —-5.04 -1245 —2.61 —11.12
(—0.73) (3.13) (0.96) (—2.35) (—1.78) (—1.14) (—3.98) (—0.55) (—3.36)
Return definition
Duration-adjusted returns 43.6 475 —10.53 23.04 11.60 —13.33 —12.22 —6.48 —11.64 —4.92 —-10.35
(—2.03) (3.66) (0.95) (—3.56) (—3.40) (—1.88) (—3.78) (—1.39) (—3.23)
Issuer key
PERI\/INO linked sample, PERMNO issuers 56.0 59.9 —0.86 20.93 23.74 -10.13 —6.11 —1.04 -10.54 244 811
(—0.13) (2.59) (2.61) (—1.70) (—0.98) (—0.19) (—2.38) (0.41) (—1.65)
Sample filters
Excluding defaulted bonds 44.1 47.7  =7.10 27.09 1498 —12.58 —9.66 —4.72 —-13.07 —2.22 -11.36
(~1.17) (3.36) (1.74) (=2.35) (—=1.70) (—1. 14) (—4.58) (—0.51) (—3.88)
Excluding Rule 144A bonds 47.0 50.4  —5.57 26.30 14.32 -13.15 -10.03 —4.99 -15.04 —1.95 -14.0
(~0.92) (3.26) (1.22) (—2.29) (—1.62) (0. 95) (—3.44) (—0.33) (—2.80)
Regression sample and controls
Single-bond issuers included 43.6 47.5 —6.73 27.08 20.01 —-10.77 —8.68 —4.40 -11.01 —-2.31 —9.85
(—1.11) (3.34) (1.63) (—2.23) (—1.70) (—1. 12) (~4.03) (—0.54) (—3.38)
Rating-class dummies in (1) 43.6 475 —6.73 27.08 11.71 —-12.56 -10.11 —=5.03 —1245 —2.59 —11.12
(=1.11) (3.34) (0.96) (—2.35) (—1.78) (—1. 14) (—3.98) (—0.54) (—3.36)
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