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Abstract

We show that callable bonds have both higher yields and lower market prices than matched
non-callable bonds of the same issuer, reflecting the value of call features to issuers and
investors. This “value of callability” as well as the inclusion and the exercise of call rights
are jointly determined by issuer-specific credit quality. Our agency-based theoretical and
empirical analyses further show that callability reduces debt overhang in corporate merger
activity. Our results help explain the value and increasing prevalence of callable bonds in
credit markets.
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1 Introduction

U.S. companies have relied on callable bonds to lever up. From 2000 to 2020, the share of
callable bonds grew from 35% to 89% of new corporate bond issues (see top panel of Fig. 1).
The average yield on callable bonds exceeds that of non-callable bonds by 27 bps at issue
(holding issuer identity constant). Together with higher at-issue yields, callable bonds also
trade at relatively lower secondary market prices. This high yield—low price combination is
consistent with the argument that (1) the market compensates bond investors for the option
value embedded in callable instruments through higher yields at issue and (2) calls impose a
cap on bond prices after issue. Under this argument, bond call features should be particularly
valuable in times of high volatility. Indeed, the issuance of callable bonds has spiked both during
the 2000-1 recession, the Financial Crisis, and the Covid-19 Crisis (bottom panel of Fig. 1).
Current research has been silent on why bond callability is so common and valuable. De-
scriptions of calls in textbooks and industry accounts still stress that callability bundles an
interest rate option with a straight bond. To wit, when the Treasury yield curve shifts down,
firms should call their debt and reissue at lower yields. We refer to this view, which emphasizes
risk-free interest rates as the driver of call decisions and the management of funding costs as the
reason for including calls in bonds, as the “interest-rate view.” Alternative views on call rights
suggest that they are used to allow firms to reissue debt with different covenants (King and
Mauer 2000 and Green 2018), force bond conversions (Mayers 1998), or to change the maturity
structure of outstanding obligations (Xu 2018 and Elsaify and Roussanov 2018). Under the
“re-contracting view” of calls, the motivation for including call rights in a bond need not be tied
to funding costs. Finally, one view stresses that companies have an incentive to call their debt
when their own (firm-specific) credit risk drops or credit spreads tighten. We refer to this as the
“credit view” of bond calls. This view connects debt calls to the agency costs of debt. Its argument
is formalized in Diamond and He (2014), who show that callability reduces problems associated

with debt overhang and that firm decisions are shaped by the ability to recall debt early.
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Figure 1. Callable share and leverage. This figure shows corporate debt (normalized by GDP) from U.S. Flow
of Funds and the callable share of new bond issues from Mergent FISD. Top panel: levels (leverage on left-hand
scale); bottom panel: detrended leverage and callable share. Both time series correlations are 0.6 (p=0.001).

This paper provides a comprehensive new assessment of callable bonds, focusing on dis-
tinct predictions of the credit view of call rights. We first formulate and test those predictions
using information covering decades of life histories of U.S. corporate bonds together with
data on secondary market bond prices. We further innovate by pushing forward agency-based
explanations for calls. To do this, we characterize a well-defined, critical setting where debt
callability interacts with agency costs and real activity: corporate mergers. As we discuss below,
our argument builds on the insight that target firms’ debt creates overhang for acquirers (dis-
couraging mergers) and call provisions in targets’ debt reduce agency problems. We develop the
implications of our argument for merger announcement returns and merger activity through
a simple theoretical framework. We subsequently use a number of empirical strategies to test

our model’s predictions.



We show that the credit view finds strong, multi-faceted support in the data.! First, issuers’
call decisions are highly predictable with non-interest factors. Notably, calls are predicted by
positive changes to firms’ own credit quality, such as rating upgrades and falling yields on
bonds, which significantly raise call hazard rates holding time-series variables (interest rates
and spreads) fixed. The call decision dynamics that we observe in the data are not predicted
by the interest rate view of calls nor covenant- or maturity-based theories.

Second, post-issuance market prices of callable and non-callable bonds differ as predicted
by the credit view. Under that view, calls should be triggered by value improvements (e.g., due
to reduced issuer credit risk or credit risk premia). Accordingly, the distribution of secondary
market prices should have a “missing mass” just above the call threshold vis-a-vis matched
bonds that cannot be called. This prediction is born out in the data. Concretely, a common call
price is 3% above par, characterizing this as a predicted price ceiling for many callable bonds
(see Powers 2021). In our sample, 1-in-3 non-callable bonds trade above 1.03 times par, while
only 1-in-20 callable bonds do so. On the flip side, the distribution of below-par prices is iden-
tical for non-callable and callable bonds. The missing mass of callable bonds with high market
prices reflects the theoretical capped-upside for investors holding those bonds: in scenarios
when a firm does well, callable bond investors do not share in the upside the way investors
in non-callable bonds do. Competing views on calls are silent on bond price distributions.

Third, callable bonds should provide higher yields to bondholders as compensation for their
limited (capped) future capital gains. We show empirically that yields at issue for callable bonds
are indeed 27 bps higher than non-callable bonds from the same issuer. Our within-issuer-
month estimations include controls for duration and maturity, as well as several other contract
parameters (e.g., covenants and seniority), addressing concerns related to selection into is-
suance of callable debt. Our tests further show that the “value of callability” varies with issuer

credit quality: investment-grade (high-yield) callable bonds have 17 (38) bps higher yields.

'We focus on “fixed-price” calls, which set a predetermined price level at which a bond can be called (see
Tewari et al. 2015). Bonds can also have “make-whole” calls, which allow issuers to call at a price that depends on
interest rates (see Brown and Powers 2020). We discuss shortly how we use make-whole calls for test identification.
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Our study then connects callable bonds to real firm decisions. Under a contingent-claims
framework, callable debt should reduce debt overhang: calls should increase corporate propen-
sity to take on positive-NPV projects. Testing this idea is challenging, nonetheless. First,
foregoing profitable projects leaves few traces. Second, corporate debt structure is endogenous.
We develop a model and test design to tackle these challenges using the corporate takeover
market as a laboratory. Besides its novelty and relevance, as we discuss below, one advantage
of the acquisition setting is its plausibly cleaner identification.

In our model, value transfers from acquirer shareholders to target bondholders discourage
bids (just like value transfers discourage greenfield investment in leveraged firms). Callability
limits the upside value of bonds. Accordingly, our model predicts that firms with callable bonds
should be more frequently targeted in takeovers and that their bondholders should gain less
from merger deals. In turn, we show that these predictions are borne out in data of bond
prices and M&A activity. In particular, callable debt strongly predicts whether a firm becomes a
takeover target. And while non-callable bondholders witness significant positive returns upon
takeover announcements (5-day CARs of 2%), matched callable bondholders do not. This find-
ing is new to the literature and negates gains reported by earlier papers on the announcement
of mergers, which posited that mergers are “credit positive events” for target bondholders.

To sharpen our test identification, we use the ex-ante contractually-set period when callable
bond calls cannot be exercised — referred to as the “call protection period” — as a quasi-random
treatment assignment. To wit, this period is ordinarily set to half of bond maturity at the time of
issuance, which means that the time when it ends is pre-determined several years in advance
and tied to maturity (see Xu 2018). Our tests compare the likelihood of becoming a takeover
target for firms whose callable bonds are within the protection period — hence not yet callable
— to matched bonds that become callable. We find that when 20% of the bonds issued by a
firm become callable, the hazard rate of becoming an acquisition target increases by 44%. We
further perform a series of placebo tests to shore up our inferences. We do so looking at firms

whose bonds are make-whole callable. Notably, make-whole bonds do not place sharp limits on
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the upside value of debt.? As such, they still generate debt overhang problems and should not
significantly affect merger probabilities. Indeed, that is what we find in the data. Going a step
further in identifying the effects of interest, we examine merger activity around government-led
deregulation initiatives (events that trigger large changes in industry consolidation dynamics).
In this setting, we find that firms with more callable debt are far more likely to be targeted in
the merger waves that follow deregulation.

To make broader inferences about call features and real firm decisions, we look at bond
issuers’ capital expenditures. In particular, we study how firm investment spending responds
to investment opportunity shocks across firms with similar leverage ratios but different pro-
portions of callable debt. In this setting, we take industry-input price changes as a measure of
shocks to investment opportunities (cf., e.g., Dasgupta et al. 2018). We do so again by exploiting
the ex-ante bond call protection period to help identify our tests. We find that callable debt
predicts significantly larger investment responses (by one fifth of average investment rates) to
favorable shocks to input prices. Consistent with agency-based considerations, debt callability
increases the elasticity of investment to investment opportunities.

The narrow interest-rate view is often used as a framework under which to understand
bond callability.> Our work shows that the broader credit view better explains the pricing of
bonds both at issue and in secondary markets, as well as corporate decision making. Our work
also demonstrates how the credit view connects callable bonds to debt overhang and real firm
decisions. Together with other work linking call features to financial contracting, such as May-
ers (1998), King and Mauer (2000), Elsaify and Roussanov (2018), Green (2018), and Xu (2018),
our results suggest that debt callability is a key capital structure parameter — similarly to debt

seniority and maturity — bearing important implications for observed corporate behavior.

2Make-whole bonds require issuers to compensate bondholders for the maximum of the face value or the
present value of lost coupons and principal discounted at prevailing interest rates when calling. This means that
reduced issuer credit risk or a general credit spread compression will also raise the strike price of make-whole
bonds, allowing bond investors to share more upside potential.

3The SEC website (see link) states: “[A]n issuer may choose to call a bond when current interest rates drop
below the interest rate on the bond. That way, the issuer can save money by paying off the bond and issuing another
bond at a lower interest rate.” Much academic work is supportive of this view (see, e.g., Banko and Zhou 2010).


https://www.investor.gov/introduction-investing/investing-basics/glossary/callable-or-redeemable-bonds

The rest of the paper is organized as follows. Section 2 describes our data. Section 3 shows ev-
idence on limits to the upside value of callable debt. Section 4 theoretically studies the interplay
between callable debt and debt overhang, showing how bond callability affects mergers. Sec-

tions 5 and 6 present empirical results on the real effects of callable bonds. Section 7 concludes.

2 Data and Sampling

We put together multiple, extensive databases. First, we obtain bond data from the Mergent
Fixed Income Securities Database (Mergent FISD). We start from the issue- and issuer-specific
data on 418,556 U.S. bonds issued between January 1970 and December 2017. We merge bond
issues with the FISD redemption table to obtain detailed information on call provisions at
issuance and actions taken after issuance. We calculate the duration for each bond and measure
abond’s age and remaining life assuming they will not be called. We collect data on whether
a bond is convertible and has covenants. We use the yield to maturity indicated in Mergent.
Our empirical tests use bonds that are callable at a fixed, predetermined price. Bonds can
also be callable with a “make-whole” provision, which requires issuers to compensate bond-
holders for the maximum of the face value or the present value of lost coupons and principal
discounted at market interest rates when calling. Bonds can have either a fixed-price or a make-
whole provision, or none, or both. Bonds that have both make-whole and fixed-price call pro-
visions are invariably first make-whole callable and later fixed-price callable. We classify such
bonds as callable if the period during which the fixed-price call provision is active exceeds one
year. Since make-whole calls involve paying above par, these calls do not limit wealth transfers
to bondholders.* Accordingly, we treat make-whole bonds separately in our tests of bond fea-
tures and use them as a placebo group in tests of the effects of callability. We remove convertible

bonds (which might affect debt overhang in different ways) and callable bonds with very low call

4Xu (2018) and Elsaify and Roussanov (2018) suggest that managing maturity structure may explain why
issuers pay a premium to exercise make-whole calls, or use tender offers and open-market repurchases. Julio
(2013) and Mao and Tserlukevich (2015) theoretically show that these actions are unlikely to impact debt overhang.
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prices (typically issued in conjunction with warrants).> We use Mergent FISD tables to identify
which bonds are alive —i.e., not matured, restructured, called, converted, or otherwise ended —
at any given point. We also identify bonds that have call features but which have not yet reached

the first call date (“Not yet callable”). Summary statistics for our bond sample are in Table 1.
[TABLE 1 ABOUT HERE]

We obtain secondary market bond prices from TRACE and bond credit ratings from Mergent
FISD. We collect treasury yields and credit spreads from the FRED database. We identify call
decisions based on action variables in Mergent FISD, as well as the redemption file.

We match the bond data to issuer data from Compustat. We compute Tobin’s g as the book
value of assets minus the book value of equity plus the market value equity, divided by the book
value of assets. Age is the log of years since IPO. Leverage is the book value of debt over assets.
We measure investment as capital expenditures plus R&D and advertisement expenses, divided
by the value of assets. Ratios are winsorized at 1% to alleviate the impact of extreme outliers.

Our M&A sample consists of all completed merger and acquisition deals in Thomson Finan-
cial’s SDC Database with effective dates between January 1, 1980, and December 31, 2017. We
retain deals involving public targets (acquirers can be public or private firms). We exclude deals
with missing deal size and restrict our sample to deals where the acquirer did not own shares
in the target firm prior to the bid and acquired 100% of the target firm through the bid. These
filters yield 9,006 deals where information on target firms is available in Compustat. We define
the variable “Target” as one for any firm that is the object of a successful takeover the following

year, zero otherwise. Summary statistics for the firm-year panel are presented in Table 2.
[TABLE 2 ABOUT HERE]

In our analysis of announcement returns for bondholders, we combine daily bond price
information from TRACE, M&A data from Thomson SDC, and bond features from Mergent

FISD. We exclude bond trades with missing prices. We require bonds to have at least two days

SConvertible bonds account for 7% of corporate bonds. Only 4% of callable bonds feature very low call prices.
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with trading information over the four weeks leading up to the announcement. We also require
bonds to have information on the offering amount and time to maturity. These filters result
in a sample of 449 bonds issued by 112 target firms for the sample period from 2002 to 2017.
To identify investment opportunity shocks, we use annual price changes of intermediate
inputs for each industry (see Dasgupta et al. 2018 for details). A decrease in input prices is
a positive shock to investment opportunities. We obtain the price indices for inputs at the
industry level at the annual frequency from the Bureau of Economic Analysis for our sample

period from 1980 to 2015. The price index is then matched to firms by industry (4-digit NAICS).

3 Issuer credit quality and callable bonds

This section provides novel evidence of the prevalence of callable bonds, their pricing, and the

call behavior of issuers.

3.1 The prevalence of callable bonds and the value of calls

Fig. 2 summarizes the incidence of fixed-price call features in U.S. corporate bonds issued
between 1970 and 2017, sorted by tenor at issue and credit rating. Notably, High-yield (HY)
bonds of all maturities are typically callable. They contain call features far more often than
Investment-Grade (IG) bonds: 76% vs. 14% of bonds. This suggests that credit risk motivates
calls. In particular, note that interest rate risk is comparable for IG and HY bonds of the same
duration, but HY issuers have higher credit risk. These bonds are thus more likely to change in
value due to credit quality improving or credit spreads tightening. Calling these bonds implies
precluding investors from reaping the benefits of increasing bond values.®

One can obtain an estimate of the “shadow cost” of callability using regression analyses.
Our data contain 662 issuer-month observations where there is both a callable and a non-

callable bond (a total of 3,331 bonds). The sample average yield difference between callable

bFig. 2 shows that IG bonds of long maturities are often callable, which is also consistent with the credit view.
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Figure 2. Callable bond issuance, 1970-2017. Cells indicate the share of non-financial corporate bonds issues
that are fixed-price callable, double sorted by tenor (in years) and credit rating at issue.

and non-callable bonds is 2.5% (yield for callable bonds is 8.4% vs. 5.9% for non-callables).”
This difference reflects the value of embedded calls, but also differences in duration, credit
risk, and so on. To get closer to the value of calls, we compare bonds with different call features
issued by the same firm at a given month, in a regression with controls for bond characteristics
at issue, including bond size, maturity, a covenant indicator, a seniority indicator, and fixed
effects for each combination of issuer and time (month-year). Differences in credit risk and

possible selection bias should be reduced under this specification. Table 3 reports the results.
[TABLE 3 ABOUT HERE]

In the first column of Table 3, the average yield difference at issue between bonds with the
fixed-price call feature and those without is 27 bps. As a benchmark, make-whole calls are
associated with 16 bps higher yields (only marginally statistically significant). Our estimate

stresses that calls are quantitatively important to bond yields. Indeed, the 27 bps difference

“Bonds are normally issued at par. Consistent with this practice, we find that the two types do not differ in
their offering prices, and the yield difference comes from higher coupons paid by callable bonds.
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we estimate corresponds to the yield difference associated with a two-notch distance in credit
ratings (A+ vs. A-) in our sample. In columns 2 and 3, we separate investment-grade and high-
yield bonds. The estimated yield associated with a call feature is 17 bps for investment-grade

bonds and 38 bps for high-yield bonds. The larger yield difference for bonds with worse ratings

suggests that call features in bonds are more important for riskier issuers.

3.2 The decision to call a bond

The credit view posits that any factor pushing the price of a bond above its call price should raise
the probability of a call — this could be falling rates, falling spreads, and improving issuer credit
quality. In Fig. 3, we plot the annual hazard rate of bond calls against a bond’s secondary market
price at the end of the prior year. The figure displays a non-parametric fit of the call probability,
showing a strong relationship between bond prices and calls. For bonds traded below par,
around 5% are called. For bonds traded above par, the call incidence rises to more than 40%.

We use regression analyses to tease out the impact of changes in interest rates, credit spreads,
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and issuer credit quality on call decisions. We do so using a linear probability model of call haz-
ard rates, controlling for bond features such as bond size, age, remaininglife, duration, covenant,
and seniority. We also include year fixed effects, meant to absorb aggregate financial variation

(interest rates, credit spreads, etc.) and macro-economic conditions. The results are in Table 4.
[TABLE 4 ABOUT HERE]

The variables of interest capture firm credit quality: changes in issuer credit ratings, market
leverage changes, and bond price changes (all lagged). Each measure of firm credit quality
significantly predicts future call decisions beyond interest rates and credit spreads. The esti-
mated economic magnitudes are significant: a one-notch-rating upgrade (i.e., from A to A+)
raises the call hazard rate by 1% (12% of the sample mean); a one-standard-deviation drop in
leverage (11%) also raises the hazard rate by 1% (12% of the mean); and a 10-bps drop in the

bond yield raises the call hazard by 3% (14% of the mean).

3.3 Callable bond price distribution

Given that prices are a strong trigger of calls, one would expect the distribution of secondary
market prices for callable bonds outstanding at any point in time to be “thin” at high price levels.
Fig. 4 confirms this hypothesis by comparing secondary market prices of: (1) non-callable
bonds (which have no price “ceiling”); (2) not yet callable bonds (which have not reached the
first fixed-price call date, hence only face a price ceiling in the future); and (3) callable bonds
(which currently face a price ceiling). As predicted, callable bonds are less often traded above
par compared to both non-callable bonds and not yet callable bonds.? For example, only 2% of
callable bonds trade above 1.075 times par, whereas 11% of not yet callable bonds do so, as
well as 21% of non-callable bonds. Likewise, 1% of callable bonds trade above 1.175 times par,
compared to 4% of not yet callable, and 8% of non-callable bonds. These data patterns make it

clear that call provisions limit the potential upside for bondholders.

8Kolmogorov-Smirnov tests show that differences across price distributions are statistically highly significant.
The data display similar patterns if we normalize the secondary market prices by the bonds’ offering prices.
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price call provision that has not reached its first call date. “Callable” to a bond that has reached its first call date.

Our new, joint analyses of bond price and call data reveal substantial differences between
callable and non-callable bonds of the same issuer: callable bonds are issued with higher yields
but are quickly called when their secondary market prices rise. In practice, callable bonds do not

provide their holders the same upside potential as non-callable bonds. We take our evidence of

the credit view of calls a step further and study the real-side effects of bond callability in turn.

4 Modeling the effect of bond callability on mergers

In this section, we develop hypotheses that callable bonds improve investment incentives by
reducing ex-post debt overhang, a key insight from the credit view of callable bonds. We do so
by extending the standard contingent-claims framework to study debt overhang in corporate
takeovers. This is a particularly interesting setting in which to study the effect of callability on

real corporate decisions for a number of reasons. Chiefly, takeovers are seen as “credit positive”
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for target debtholders since, after the merger, the target firm’'s debt becomes the obligation of the
combined entity. Because acquirers tend to be large and financially strong (see, e.g., Andrade
et al. 2001, Almeida et al. 2011, and Eckbo 2014), this is good news for target bondholders, who
stand to make a capital gain (Billett et al. 2004). Such wealth transfer from acquirers’ sharehold-
ers to targets’ bondholders can discourage bids, just like it discourages greenfield investment in
a single firm’s case. Our main line of investigation examines whether callable bonds in a target’s
capital structure limit gains transferred to bondholders of targets and encourage takeovers.
The key theoretical intuition we explore builds the issue of splitting value gains — especially
from positive-NPV projects — under state-contingent claims. Since the call price is prede-
termined (prior to the realization of the new investment opportunities), the value of callable
bonds is effectively capped. With callable bonds in the capital structure, shareholders call their
bonds when facing new, profitable investment opportunities. The gain to the bondholders from
the new investment is limited to the ex-ante option value of the calls, reducing debt overhang
problems. The shareholders’ incentive to invest is thus closer to first-best with callable bonds

than with non-callable bonds. We lay out the details of our model in turn.

4.1 Set-up

Consider a finitely-lived firm endowed with a cash flow-producing technology and a capital
structure. The firm is owned by a single value-maximizing shareholder and there is no informa-
tion asymmetry. We assume that the firm will produce cash flows at a future date but disregard
discounting with time. Future cash flows can be low (L) or high (H): ¢stand=alone ¢ fe) ey},
where 0 < ¢, < cg. The probability of the high state occurring is ¢ € (0, 1). The firm’s capital
structure is characterized by debt with face value D € {c., cy}. The debt face value can be
understood to encompass both face value and coupon payments. Debt is senior, but cash flows

are insufficient to repay debt in the low state. Accordingly, debt is risky.
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Figure 5. Model timing

The timing of the model is illustrated by Fig. 5. At time zero (¢t = 0), a possible acquirer
appears. The bidder can buy the firm by making a take-it-or-leave-it offer B for all of the firm’s
equity, which the owner can accept or reject at time one (¢ = 1). If a deal goes through, the
joint firm’s cash flows at time two (¢t = 2) are higher than stand-alone cash flows by §, so that
total payoff is: "9 € {§ + cr,d + cy}. Value-added ¢ is known to both the owner and the
bidder. For tractability, we assume that ¢ is drawn from a distribution F with § > D — ¢.°
Agents are risk-neutral and maximize expected payoffs.

The analysis that follows considers two cases: a target firm with all straight (non-callable)
debt and one with all callable debt. To solve the model under each of those cases, we first
consider pre-bid claimants’ outcomes conditional on a decision. We then deduce the optimal

decision given a bid and examine the acquirer’s bid.

9The value-added can be thought of as synergies, with the following caveat: we are assuming that pre-
transaction creditors have recourse to the value-added cash flows. It may even be the case that target creditors
also have recourse to bidder assets in general. This would strengthen the mechanism we study by making mergers
even more value-improvi