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Callable Bonds and Hedging

Abstract

We provide evidence that Þrms attach call options to debt issues to manage interest rate

risk. We show, using extensive time series data on these hedging transactions, that the hedging

decision is explained remarkably well by theories of hedging demand, such as the bankruptcy

and underinvestment explanations for why Þrms hedge. Our setting also leads to new and unique

evidence on the importance of the supply side in determining Þrms� hedging strategies. Consistent

with this idea, we document that Þrst time issuers in bond markets and small Þrms are more likely

to hedge using call options in bonds, contrary to virtually all received evidence that large Þrms

are more likely to hedge. The role of the supply side in hedging is further underlined by our

evidence of a secular and robust shift away from calls in the 1990s, a period of rapid growth and

increased availability of OTC derivatives.



Every Þrm that issues Þxed rate debt must decide whether to attach a call option to the debt

issue. The call option gives the issuer the right to call the bond at a Þxed strike price any time

before bond maturity, after an initial �protection� period. The option helps issuers hedge against

declining interest rates, by allowing them to call the bond if interest rates drop and replace it

with lower-cost debt. While some issuers attach call options to their debt issues, others do not.

In this paper, we examine the determinants of this choice between callable and non-callable debt

over a long time series of debt issues between 1981 and 1997, using an extensive set of explanatory

variables that includes Þrm characteristics, issue characteristics, and market conditions.

Our analysis contributes to two strands of literature. First, we add to the early empirical liter-

ature on why Þrms attach call options to their bond issues (Thatcher (1985), Mitchell (1991), Kish

and Livingston (1992), Crabbe and Helwege (1994)). Our evidence consolidates the fragmented

results reported in this literature, and provides Þndings consistent with a hedging explanation

for attaching call options to bonds. The hedging explanation Þnds surprisingly weak support in

previous studies, which report that interest rates are often weakly signiÞcant, insigniÞcant, or even

negatively related to call usage. In contrast, we show that call usage is positively and signiÞcantly

related to multiple proxies for the incremental interest rate risk from debt issues, such as issue

size, maturity and the level of interest rates. These results resolve an empirical puzzle recently

reported by Crabbe and Helwege (1994) that none of the received security design theories - un-

derinvestment, overinvestment, and signaling (Barnea, Haugen, and Senbet (1980), Robbins and

Schatzberg (1986), Schwartz and Venezia (1994)) - explain why Þrms issue callable bonds. Our

evidence suggests that risk management concerns of Þrms explain the callable/non-callable bond

choice. As Kraus (1983) writes, the interest-rate hedging explanation for issuing callable debt

�has received little, if any, attention in the Þnance literature, [but] it offers another clue to the
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79.5% of the sample bonds issued between 1981 and 1988, but the percentage of callable bonds

drops off to 34.7% of the sample bonds issued in the 1989-1997 period. The shift in callable bond

usage occurs in a period of rapidly expanding bond issuance activity and falling interest rates,

as illustrated in Figures 2 and 3, respectively. For instance, the total dollar volume of the new

corporate bond issues is $744 billion from 1989 to 1997, more than double the volume in the 1981-

1988 period. Much the same conclusions are reached when we deßate the numbers by the gross

domestic product (series L99B&R@C111 from WEBSTRACT). Figures 4 and 5 indicate that the

declining call usage is not conÞned to any particular maturity or rating category, respectively.

II. Attaching Call Options to Debt Issues: Probit Estimates

We analyze the determinants of issuers� decisions about whether to attach a call option to their

bond issues using a probit speciÞcation. Appendix A lists the variables used in the analysis

together with the variable deÞnitions. Associated with each variable is a positive or negative

sign denoting whether the variable is predicted to be greater or lower for issuers of callable (C)

issuers versus non-callable (NC) bond issuers. Table II reports the median and mean value of

each characteristic for the whole sample, for issuers of callable bonds (C Þrms) and non-callable

bond issuers (NC Þrms) and the Wilcoxon z(p) values for testing differences between C and NC

Þrms. If a characteristic is a binary variable, such as whether a Þrm belongs to the utility sector

or not, we report the percentage of callable bonds when the binary variable equals one and zero.

Wilcoxon z (p) values test differences in proportions between these two groups.

The idea motivating the speciÞcation is straightforward. Every debt issue creates an incre-

mental interest rate exposure for the issuing Þrm. Some issuers hedge this exposure by attaching
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a call option to the debt issue, and pay for the hedging beneÞt provided by the call option in

the form of higher yields required to sell the bond issue. Other Þrms do not use the protection

afforded by the call option. We analyze the determinants of this choice through probit estimates.

The dependent variable in all speciÞcations is a binary variable that equals one if the issuer makes

a callable bond issue and zero otherwise. The independent variables consist of proxies for the

interest rate risk exposure created by the bond issue, and other variables that may inßuence a

Þrm�s decision to hedge. We report three sets of probit estimates. One set of estimates covers the

full period from 1981 to 1997. The other two are sub-period estimates covering the two halves of

our sample period, one roughly corresponding to the 1980s and the other covering the 1990s. The

Þrst subperiod results, however, must be interpreted with some caution, because as documented

above, this was a regime in which callable issues are dominant choices of debt issuers.

A. Call Usage and Interest Rate Risk Hedging

The Þrst set of variables consists of variables measuring the amount of interest rate risk expo-

sure in a debt issue. We include three proxies; the Treasury bond rate matching the bond maturity

(interpolated off a cubic spline Þtted to the term structure), the logarithm of the bond maturity,

and the logarithm of the issue amount. We discuss each of these variables in this order.

Table III reports the results. From the full period estimates in the Þrst column, the coefficient

for the Risk Free Rate is positive and signiÞcant, indicating that callable bond issues are more

likely when interest rates are high. This Þnding is quite plausible. The higher the level of interest

rates, the greater the potential for interest rates to fall over the life of the bond, and the greater

is the protection afforded by the call provision. Hence, if calls are used to hedge against interest

rate risk, callable bonds should be more likely in periods with higher interest rates, as we Þnd
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in the data. This evidence supports the basic proposition that calls are, at least in part, used to

manage interest rate risk.

The sub-period results, reported in columns 2 and 3, provide additional insights into the interest

rate result. The Þrst sub-period from 1981 to 1989 represents a �high� interest-rate environment

while the second one reßects the period when interest rates are falling. To the extent that the

call feature acts as a hedge against declining interest rates, call usage should be less sensitive to

interest rates in the latter period when interest rates are low. Indeed, estimates in speciÞcation 2

and 3 show that while the coefficient of Risk Free Rate is positive and signiÞcant in both periods,

the sensitivity of call usage to interest rates is higher in the Þrst sub-period than in the second

sub-period.

Interestingly, these Þndings represent the Þrst evidence in the call usage literature of a strong

positive relation between interest rate levels and the call usage. Two earlier studies, Kish and

Livingston (1992) and Sarkar (2001), examine the role of interest rates but report mixed results.

Kish and Livingston analyze 2061 debt issues offered between 1977 and 1986 and Þnd a positive

but only marginally signiÞcant relation (at the 10% level). Sarkar reports a signiÞcant but coun-

terintuitive negative relation for a smaller sample (104 issues) offered in 1996 and the Þrst two

months of 1997. In contrast, we Þnd a signiÞcant positive relation between interest rate risk and

call usage. Our data cover a longer time period with more variation in both interest rates and

call usage, making our tests more powerful to detect the relation between interest rates and call

usage.

Our next proxy for the interest rate risk created by a debt issue is the maturity of the bond

issue. Longer maturity bonds have greater sensitivity to interest rate ßuctuations, so call provisions

should be more likely for callable bonds. The results support this proposition, as Log Issue
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Maturity has a positive and signiÞcant coefficient during the full period as well as the sub-periods.

A third proxy for interest rate exposure is the size of the bond issue. For the interest rate levels

and maturity to capture any interest rate risk exposure, the debt issue proceeds should be large

enough to trigger an increase in the risk exposure. Consistent with this view, Log Issue Proceeds

has a positive and signiÞcant relation to the probability of issuing callable over non-callable debt

in focal periods.

We also report coefficients for three industry controls, Þrms in the petroleum, transportation,

and utility industries. Firms in these industries have well deÞned operating exposures to interest

rates, and the direction of the relation between call usage and interest rate risk proxies may

reßect these industry effects. Falling interest rates may be of greater concern in industries where

operating cash ßows fall when interest rates decline. Companies in such industries may be more

likely to include call provisions in their bonds from the hedging perspective. Petroleum Þrms

constitute one example of such an industry because proÞts are strongly tied to oil prices. When

oil prices - hence interest rates - are high, petroleum Þrms experience strong proÞts and cash ßows,

and conversely, petroleum Þrms are less proÞtable when oil prices (interest rates) are low. Thus,

petroleum Þrms may be more active users of callable bonds. On the other hand, oil is an input to

the transportation industry, which becomes more proÞtable in low oil price - hence low interest

rate - scenario. Thus, transportation Þrms may be less likely to issue callable bonds. A third

industry variable, the utility dummy, captures the call usage behavior of utilities. These Þrms are

similar to the petroleum Þrms in the sense that their proÞts are positively correlated with rising

interest rates, as utilities can justify charging higher rates in a rising interest rate environment.

The coefficient estimates for the industry variables provide mixed support for the hedging

explanation. As predicted, the utility dummy variable has a positive and signiÞcant coefficient in
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both the full period and the two subperiods. For the full period, the transportation coefficient is

negative and signiÞcant, while the petroleum industry dummy has an insigniÞcant coefficient close

to zero. The signiÞcance of the transportation dummy is driven mainly by signiÞcant coefficients in

the Þrst period, but not the second period. The petroleum dummy has a full period coefficient close

to zero. The Þrst period coefficient, 0.46, is comparable in magnitude to those for transportation

and utility but is not signiÞcant at conventional levels (p-value = 0.12), but like the transportation

coefficient, the petroleum coefficient tails off in the second subperiod.

The differences in the full period versus subperiod results for transportation and petroleum

industry can be explained by shifting correlation between oil prices and interest rates. The cor-

relation between oil prices and interest rates is particularly pronounced prior to the 1990s, when

high oil prices and high interest rates tend to be correlated with incidence of an inßationary econ-

omy in the US. For example, the monthly correlation between the 10-year interest rate and oil

prices equals 0.96 between 1981 and 1988 while it tails off to 0.48 between 1989 and 1997. Thus,

hedging interest rate risk should be more important in the Þrst sub-period compared to the second

sub-period.

In any event, the introduction of industry controls have little effect on coefficients for the

interest rate risk proxy variables, the Risk Free Rate, Log Issue Maturity, and Log Issue Amount.

These coefficients remain signiÞcant even in the presence of industry variables. Thus, the decision

to issue callable rather than non-callable bonds remains reliably correlated with the incremental

interest rate exposure created by the debt issue, in the direction predicted by theory. This suggests

that interest rate risk management is an important consideration in choosing between callable and

non-callable bonds, and this relation does not manifest industry-speciÞc effects.

Having established the hedging motive for the callable/non-callable bond issue, we now intro-
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duce variables that inßuence the demand for or supply of hedging into the probit speciÞcation.

The probit model is a reduced form speciÞcation that does not account for endogeneity of debt

maturity choice, nor does it condition on the fact that hedging decisions may be relevant only

when the incremental exposure created by the debt issue is material. We deal with these issues

further in Section 4. Our analysis in the rest of Section 3 asks whether hedging supply and demand

variables predict Þrms� choices between callable and non-callable bonds in the direction predicted

by theory.

B. Bankruptcy Costs

The second category of variables we consider is proxies for the bankruptcy risk of a Þrm.

We report results based on the issuer�s credit rating at the time of the issue as a proxy for

bankruptcy risk, but less direct proxies such as leverage or coverage ratios yield similar results.

For the purpose of the regression we transform the rating into a numerical value following Stohs

and Mauer (1996). We Þrst assign the following values to the ordinal Standard and Poors rating

categories: AAA=1, AA=2, A=3, BBB=4, BB=5, B=6, below B=7. Next, we take the squared

values of these assigned numbers. This produces a �rating squared� number, in which a high

rating squared number corresponds to a lower rated bond. The estimates in Table III reveal that

the Rating Squared variable is positively related to the probability of issuing callable bonds. The

variable keeps its signiÞcance in the subperiod results as well. Thus, lower rated issuers are more

likely to attach a call option to their debt issues.

The signiÞcance of the Rating Squared variable can be interpreted in two ways. A natural

hedging interpretation comes from a parallel Þnding by Mayers and Smith (1990), who report that

insurance Þrms with lower Best�s ratings reinsure (hedge) more. Such a Þnding is consistent with
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the Mayers and Smith (1982) and Smith and Stulz (1985) arguments that Þrms hedge to reduce

total risk and hence expected bankruptcy costs. Analogously, Þrms that face higher bankruptcy

risk should be more likely to use the call feature and hedge the incremental interest rate exposure

created by a new debt issue.

Alternatively, Barnea, Haugen and Senbet (1980) argue that calls can be viewed as security

design solutions to problems of distorted investment or asymmetric information caused by debt

unrelated to concerns about interest rate risk. To the extent investment distortions induced by

debt and asymmetric information are most prevalent in low rated Þrms, these theories predict

that low rated Þrms are more likely to attach call options to their debt issues. This alternative

interpretation must, however, be viewed with caution in view of Þndings reported in Crabbe

and Helwege (1994). The distorted investment and asymmetric information theories predict that

callable issuers should systematically differ in their subsequent investment patterns and credit

ratings changes compared to non-callable issuers. Robbins and Schatzberg (1986) argue that calls

can be credible signals resolving informational asymmetry between issuers and investors. Crabbe

and Helwege test and Þnd no support for the investment and rating implications of agency and

signaling arguments. Thus, they reject the argument that calls are used to resolve agency problems

of distorted investment or to solve asymmetric information problems.

C. Growth Opportunities

We follow a long tradition in empirical corporate Þnance in specifying a Þrm�s book-to-market

ratio as a primary proxy for growth options. A low book-to-market ratio indicates that most of a

Þrm�s market value comes from its growth opportunities as opposed to its assets in place. Table

III shows that Book-to-Market variable is negatively related to the decision to attach call options
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to bond issues both in the full period and the two sub-periods. The relation is signiÞcant at a

p-value of better than 1% for the full period and the second subperiod, and has 5% signiÞcance for

the Þrst subperiod. This suggests that growth Þrms are more likely to issue bonds with attached

call options, while low-growth Þrms choose the non-callable alternative.

This positive correlation between growth opportunities and issuing callable debt is consistent

with two arguments. Bodie and Taggart (1978) and Barnea, Haugen, and Senbet (1980) argue

that call provisions can solve the Myers (1977) underinvestment incentive created by debt. Kraus

(1983) adds to this argument by underscoring that debt issuers must often accept restrictive

covenants that inevitably form part of bond indenture agreements (Smith and Warner, 1979). By

issuing callable debt, Þrms have the option to call the debt if the covenants prevent Þrms from

pursuing proÞtable growth opportunities. To the extent such underinvestment problems are more

likely to matter in growth Þrms, call provisions may be more prevalent in Þrms with more growth

opportunities.

Interestingly, a similar prediction can be obtained from the hedging literature, as emphasized

in Géczy, Minton, and Schrand (1998), based on Froot, Scharfstein, and Stein (1993) - henceforth

FSS. They argue Þrms may have to forgo proÞtable investment opportunities when faced with

insufficient internal cash ßow, because raising external Þnance is costly. Hedging resolves this

underinvestment problem by matching internal cash ßow to needs for future investment. Thus,

Þrms with more growth opportunities should more likely to hedge. Applying the FSS argument

to callable bonds, however, requires some caution. While attaching a call option to bond issues

does hedge an issuer against declining interest rates, actually using the call provision requires that

Þrms replace the higher coupon bonds with a new bond issue at lower yields. Thus, exploiting the

hedging beneÞt of a call provision does require external Þnance in the form of a replacement debt
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issue, while the FSS argument relates to advantages of generating internal cash ßow via hedging.

To apply the FSS argument to callable bonds, we would require that the cost of external Þnancing

via reÞnanced debt is cheaper than other forms of external Þnance.

D. On-balance Sheet Substitutes for Hedging

Nance, Smith and Smithson (1993) argue that a Þrm�s hedging decision is affected by its

decision with respect to other Þnancial policies. Following this argument, we next examine whether

the existence of convertible debt and preferred stock affect the decision to attach a call option to

the bond issue.

Convertible debt can have one of two effects on hedging decisions. On the one hand, convertible

debt can mitigate over-investment problems (Green, 1984). To the extent hedging may be a

substitute mechanism to control such agency costs, Nance, Smith, and Smithson (1993) suggest

that Þrms with convertible debt are less likely to hedge. On the other hand, Géczy, Minton, and

Schrand (1997) argue that convertible debt may have the opposite effect, since it does represent

an additional form of leverage and hence would be associated with increased hedging in light of

earlier arguments on bankruptcy risk. The results in Table III show that call usage is signiÞcantly

negatively related to the existence of convertible debt for the full period and the Þrst subperiod.

Thus, the substitution effect suggested by Nance, Smith, and Smithson (1993) dominates in our

sample.

Preferred stock has an interesting effect on interest rate hedging decisions. Tax issues aside,

preferred stock is similar to debt in that it involves periodic payments of Þxed amounts of cash, but

unlike debt, preferred stock does not pose a bankruptcy risk. Thus, when viewed as a substitute for

equity, preferred stock creates leverage and Þnancial constraints similar to that created by Þxed-
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rate debt. Hence, it should be related positively to hedging via callable debt. As a substitute

for debt, however, it reduces the bankruptcy risk and should be less likely to result in the use

of callable debt. Again, the direction of this relation is an empirical issue. From Table III, the

coefficient of preferred stock is positive and signiÞcant in both the full period and both subperiods,

suggesting that with respect to hedging interest rate risk via callable bonds, the leverage effect of

preferred stock dominates.

E. Firm Size

Firm size has a somewhat special status in the hedging literature as a robust determinant of

hedging decisions in virtually all received studies, and as a variable with many potential interpreta-

tions. Two contrasting views of the size result come from the demand and supply side arguments.

From the viewpoint of hedging demand, bankruptcy cost theories of hedging suggest that small

Þrms are more likely to hedge, since costs of Þnancial distress do not increase proportionately with

Þrm size (Warner, 1977). This suggests that small Þrms should have the greatest bankruptcy costs

and be most likely to hedge. On the other hand, virtually every received study Þnds that large

Þrms are most likely to hedge using OTC derivatives.

Supply side arguments are often advanced as an explanation for this result. The argument

is that information and transaction cost scale economies make hedging programs based on OTC

derivatives unsuitable for all but the largest Þrms (see, for example, Nance, Smith and Smithson,

1993; Booth, Smith and Stolz, 1984). Additionally, Litzenberger (1992) and the equilibrium argu-

ments in Mozumdar (2001) suggest that because of information gathering costs and the inability

of dealers to gauge the speculative or hedging intent of small Þrms, these Þrms are effectively

screened out of OTC derivatives markets.
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Hedging through callable bonds provides a unique avenue for clarifying whether the size effect

is driven by the existence of supply side barriers such as information and transaction cost scale

economies that preclude access by small Þrms to the derivatives market. The use of the call option

in bonds to hedge interest rate risk does not require the Þxed investments entailed in setting up

and managing a portfolio of OTC derivatives. Additionally, the derivative security in question

here - a call option - is embedded in and explicitly linked to a well-deÞned transactional need -

exposure created by a debt issue. Thus, the asymmetric information issues that lead to screening

out of small Þrms, as discussed in Litzenberger (1992) and Mozumdar (2001), are mitigated. Put

differently, we have a situation wherein the supply side barriers to derivatives usage are minimal.

In the absence of supply effects, the effects suggested by hedging demand theories should dominate.

These imply that small Þrms should be more likely to hedge interest rate risk through usage of

call options in bond issues.

We measure the size of a Þrm in terms of its annual sales in the year preceding the debt

issue, deßated by annual GDP. We use the natural logarithm of deßated sales as a proxy for

Þrm size in the empirical tests. From Table III, Firm Size variable has a negative and signiÞcant

coefficient both in the full period and the two sub-periods of our sample period. Hence, this

Þnding that small Þrms are more likely to use derivatives in a setting where there are fewer supply

side impediments, complements and clariÞes the positive sign reported for Þrm size in previous

studies of OTC derivatives usage. Our result also reconciles the OTC results with Þndings for

the insurance industry reported in Mayers and Smith (1990). They Þnd that in contrast to the

OTC derivatives literature, small property-casualty-insurance companies reinsure more. Mayers

and Smith argue that the result reßects a different supply side impediment - familiarity with

reinsurance - that seems to drive derivatives usage. Our results complement those in Mayers and
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Smith and point to the potentially Þrst order effect that the supply side plays in determining the

hedging strategies of Þrms.

F. First Time Issuers and the 1990s Time-shift in Call Usage

We use two other variables related to Þrm size that also explain the role played by the supply

side in determining Þrms� hedging decisions. The Þrst variable is whether a debt issue represents

the Þrst issue by a new entrant into the bond market. Given the absence of an extensive prior

bond issuance program, a Þrst time issuer is unlikely to have the personnel, expertise, or economies

of scale needed to manage an OTC derivatives portfolio. If such expertise and scale economies

represent barriers to usage of OTC derivatives, bond issuers should be most likely to issue callable

debt rather than non-callable debt when they make their debut in the bond market. Consistent

with this prediction, we observe that there exists a signiÞcant positive relationship between the

call usage and the First Issue Dummy variable. The relation holds for the sub-periods as well.

This Þnding supports the argument that newcomers to the bond market Þnd it convenient to meet

their interest rate hedging needs through a straightforward instrument that does not entail the

Þxed costs discussed above.

The Þnal variable in the speciÞcation is a binary variable for whether a debt issue occurred

in the Þrst or second half of our sample period, corresponding roughly to 1980s versus the 1990s

period covered by our sample. From Section 2 of the paper, it is evident that the call usage has

sharply declined in more recent years, and this effect may be partly explained by a coincident

drop in interest rates. We include the Time Dummy variable to test whether the changing interest

rate environment solely explains the reduction in call usage, or whether the decline in call usage

goes beyond that explained by interest rate changes. This time-shift variable captures inßuences
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on the hedging decision not related to interest rates. For example, it is well known that the OTC

derivatives markets have grown rapidly in the 1990s. These avenues for hedging have become more

accessible in this latter period because of the expansion of the market size and greater diffusion of

expertise in using and pricing derivative instruments. This suggests that the costs of using OTC

markets have come down over time. If so, and the lower costs and fewer barriers in the 1990s

do have a Þrst order effect, we expect the use of callable bonds to be negatively related to the

time-shift variable, even after controlling for other inßuences on the hedging decision.

As expected, the Time Dummy variable is negative and signiÞcant at better than 1%. This is

a particularly interesting result because the bond market has grown mainly from Þrms issuing at

the lower end of the ratings spectrum. Entry of these types of Þrms should result in an increase in

call usage but the share of callable bonds drops in the 1990s. A plausible explanation, as discussed

above, is that falling supply side barriers to the OTC derivatives usage make derivatives usage

more viable choices for Þrms in the 1990s, leading to a shift away from call options tied to bond

issues. We explore this conjecture further in Section 5, by explicitly examining the links between

access to OTC derivative markets and Þrms� switching behavior from callable to non-callable

bonds.

III. Additional SpeciÞcations

This section undertakes tests to examine whether or not the results reported above are robust

to the choice of different speciÞcations. We proceed as follows. We begin in Section 4.1 by

considering the effect of re-specifying the probit model by adding additional explanatory variables.

Section 4.2 addresses maturity endogeneity issues. We estimate a triangular system in which debt
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maturity is endogenously chosen and the decision to attach a call option is made conditional on

the (endogenous) choice of maturity. Section 4.3 reports estimates of a two-stage sequential probit

model, in which we allow for the possibility that Þrms are more likely to pay for an attached call

option only when sufficient incremental exposure is created by the debt issue.

A. Alternative SpeciÞcation of Independent Variables

SpeciÞcation (1) in Table IV replaces the book-to-market variable by a binary variable repre-

senting the dividend paying status of the issuer. The dividend paying status of a Þrm indicates its

maturity and the availability of growth options. Non-dividend payers tend to be young Þrms with

signiÞcant growth opportunities, while dividend payers tend to be more stable Þrms in the mature

part of their life cycles (Easterbrook, 1984; Jensen, 1986; Fama and French (2000)). We observe

that the Dividend Dummy variable is signiÞcant and has a negative sign. This Þnding implies

that dividend payers are less likely to use calls. Thus, non-dividend payers, the growth Þrms,

are more likely to attach call options to their debt issues while dividend payers, the lower growth

Þrms, prefer the non-callable alternative. This is additional evidence that the existence of growth

opportunities is a signiÞcant determinant of call usage. However, we should be cautious with

this interpretation, because a negative relation with call usage could also support the bankruptcy

argument. Dividend paying Þrms may have lower default risk, which makes the issuer less likely

to need and pay for the call provision in bonds.

SpeciÞcation (2) in Table IV replaces the Rating Squared variable with a binary variable that

takes the value of one if the S&P rating of the issue is BB or below, and zero otherwise. The results

remain unchanged: lower rated issuers are more likely to issue callable bonds. In speciÞcation (3),

we use the natural logarithm of the book value of assets (rather than sales) deßated by GDP as a
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proxy for Þrm size and in speciÞcation (4), we use the amount of convertible debt and preferred

stock as a percentage of assets rather than binary variables for the existence of these types of

securities. Our results are qualitatively unchanged under these alternative speciÞcations.

In unreported speciÞcations, we include tax loss carryforwards and research and development

(R&D) expenses as additional explanatory variables. Hedging creates tax beneÞts if there are

tax-preference items (Nance, Smith, and Smithson, 1993) because it reduces the probability that

these items will need to be carried forward into the future. The R&D variable is an additional

proxy for the growth opportunities of the Þrm. Neither of the variables is signiÞcant and neither

affects our main results.

B. Endogeneity of the Maturity Choice

While the speciÞcations estimated in Tables III and IV treat debt maturity as an exogenous

variable, it is well documented that debt maturity is an endogenous choice of the Þrm. Indeed,

to the extent industry norms permit, Þrms may lower debt maturity in conjunction with the call

provision to manage interest rate risk. Further, lower rated borrowers are more likely to issue

shorter maturity bonds (Barclay and Smith, 1995; Guedes and Opler, 1996), which are less likely

to be callable. Thus, the direct positive effect of lower rating on callability may be mitigated by

an indirect negative effect via debt maturity. Specifying maturity as an endogenous choice of the

debt issuer allows us to control for such effects. We present estimates of a triangular system in

which maturity is determined as an endogenous variable at the time of a debt issue.

Panels A and B of Table V report estimates of a two-equation system. Panel A shows the

estimates of the models describing maturity as a function of various Þrm characteristics known at

the time of the debt offering. We follow Guedes and Opler (1996) in specifying this equation and
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the reported results in Panel A are broadly consistent with their estimates. Of primary interest

to us are the estimates of the second-stage equation that models the decision to attach a call

option to the debt issue. Panel B reports the second stage estimate for the full period, with

standard errors adjusted as in Maddala (1983). With the exception of the transportation industry

variable, which loses its former 10% signiÞcance, the other coefficients are similar to our main

estimates in Table III. The coefficient for Log Issue Maturity itself is signiÞcant at 10% but drops

in magnitude by 50% from 0.84 to 0.42 when maturity is modeled as an endogenous choice. A

plausible interpretation of this result is that there is a substitution effect with strategic choice of

maturity complementing the usage of callable debt as hedging. Firms hedge their interest rate

exposure by strategically managing the maturity of their debt issues in conjunction with call usage,

and this effect is picked up when we control for maturity as an endogenously determined variable.

C. A Sequential Probit Model

The basic multivariate probit estimates provided in the previous section can be viewed as

a reduced form of a two-stage process involved in a hedging decision. Figure 6 illustrates the

process. In stage 1, a Þrm decides to make a debt issue. This creates an incremental interest

rate exposure, which is material for some issuers and not signiÞcant for others. The Þrms with

insigniÞcant exposure increases do not have material demand for hedging, and these Þrms issue

non-callable debt. On the other hand, Þrms for which the incremental exposure is signiÞcant

proceed to stage 2, where they must decide whether to hedge the exposure created with calls or

not. Some Þrms in stage 2 decide to use callable debt, while other �non-hedgers� have signiÞcant

incremental exposure but still choose not to use callable bonds to hedge.

The key empirical issue is that while Þrms that chose to issue callable debt do hedge the
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incremental exposure from the new debt issue, the non-callable sample comprises a mix of two

different types of Þrms. One type includes issuers for which the incremental exposure created

by the debt issue is insigniÞcant, while the other type is a �non-hedger,� an issuer for which the

incremental exposure is material, but which chose not to attach calls to the debt issue. Thus,

comparing callable issuers with all non-callable issuers is tantamount to including both Þrms with

insigniÞcant incremental exposures from a debt issue and Þrms with signiÞcant exposures that

choose to go via the non-callable route under the same umbrella. This is inappropriate if the

objective is to differentiate callable issuers from only the subsample of non-callable issuers with

signiÞcant incremental exposure from the debt issue. Arbitrarily specifying what constitutes a

signiÞcant incremental exposure and eliminating Þrms that do not meet such criteria is one route

to carrying out such a comparison. This requires essentially arbitrary choices of cutoffs on the

part of the researchers. However, statistical procedures based on �partial observability� probit

models (Abowd and Farber, 1982) can do the same job while eliminating the need for such ad-hoc

choices on the part of the researcher.

Formally, the procedure takes as input two sets of variables. In stage 1, the input is a vector

of instruments, say Z1i, that determines whether a signiÞcant exposure is created by a debt issue.

These instruments could include, for instance, the size of a debt issue and the maturity of debt

issues, on grounds that more interest rate exposure that warrant consideration of a hedge via

calls is created by large debt issues and by issues with greater maturity. These instruments may

be imperfect, as their validity is statistically tested in the procedure. A variable that does not

matter will show up with an insigniÞcant coefficient. In stage 2, we input a second set of variables,

say Z2i(e.g., credit rating or Þrm size) that potentially differentiate Þrms that hedge from Þrms

that choose not to hedge, conditional on the increased interest rate risk exposure. The likelihood
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function to be maximized is:

L(Z1,Z2) =
Y

i=Hedgers

[p1(Z1i)p2(Z1i)]
Y

i=Non−Hedgers
[1− p1(Z1i)p2(Z1i)] . (1)

The Þrst term in equation 1 allows for hedgers to experience a large enough increase in interest

rate risk exposure to precipitate consideration of hedging (with probability of p1) and choose to

hedge (with probability p2) in response to this shock, to give a compound probability of p1p2 to

the hedging decision. The second term describes the non-hedging decision. Firms that do not

attach a call option to the bond issue either do not consider the bond issue to produce a material

interest rate risk (with probability 1−p1), or have their exposure increased but chose not to hedge

[with probability p1(1− p2)]. Hence, the probability of not hedging is (1 − p1) + p1(1 − p2) =

(1− p1p2).

Table VI provides estimates of the sequential probit model for the full period as well as the

sub-periods. The Þrst stage estimates indicate the type of issues that are more likely to have

greater interest rate exposure. Consistent with our earlier Þndings, hedging is more likely to be

considered when interest rates are high, debt issues are of longer maturity, and issue proceeds are

higher. The second stage estimates identify the type of Þrms that are more likely to attach a call

option to the bond issue in response to an interest rate risk exposure increase. With the exception

of the Þrst-time issuer dummy variable, whose coefficient is signiÞcant at 10% rather than 1%,

most Þndings remain similar to those in Table III.

24



IV. Switching Behavior in Call Usage

The results in Section 3 suggest that falling supply side barriers can explain why call usage has

declined in the 1990s. This section provides additional evidence on this issue. Focusing on Þrms

that issued callable debt in the 1980s, we analyze whether they switched from callable to non-

callable debt or not. In particular, we test whether access to the OTC derivatives market is

positively related to the decision to switch out of callable debt.

We divide the 1981-1997 period into two panels. Each panel is eight years covering the 1981-

1988 and 1990-1997 periods. We exclude debt issues in 1989 because this is the transition year

from a call usage to a non-call usage regime. We classify Þrms as non-issuers, callable issuers, or

non-callable issuers. We deÞne a �callable� issuer as a Þrm that makes callable issues amounting

to at least 70% of its total debt issues during the designated period. Likewise, non-callable Þrms

should have at least 70% of issues as non-callable. Others are classiÞed as mixed issuers. Table

VII reports the transition data for the sample. We observe that out of 394 Þrst period issuers of

callable debt, 216 do not return to the debt market in the second sub-period. Of the 178 Þrms

that do return to the debt market, only 57 remain as callable issuers, while 83 Þrms switch to

non-callable issues. This is, of course, reßective of the secular decline in the use of callable debt

in the 1990s relative to the 1980s.

Is the shift away from callable bonds explained by increased access to OTC markets? To

implement such a test, we need a proxy for the type of Þrms that have the most access to the

OTC derivatives market. Firm size is the most obvious candidate variable. The most robust

Þnding in the literature on OTC derivatives usage (e.g., Géczy Minton, and Schrand, 1997) is

that large Þrms are more likely to access OTC derivatives markets. Thus, larger Þrms should be
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more likely to switch out of callable bonds in the 1990s, under the joint hypothesis that callable

bonds are used for interest rate hedging and supply side barriers are important barriers to OTC

derivatives usage.

We supplement the size variable with a more direct proxy for derivatives usage derived by

reading annual proxy statements. From the EDGAR database, we obtain annual 10-K statements.

We read these statements of the Þscal year prior to the Þrst issue between 1990 and 1997, and

classify debt issuers as derivatives users or non-users. We search for the keywords �Þnancial

instruments,� �swap,� �collar,� �lock,� �derivative,� �risk,� �hedge,� �off-balance,� �option,�

�future,� and �forward.� Most derivatives users used either interest rate or energy derivatives and

the instruments involved were a combination of swaps, caps, collars, locks, options, and forwards.

Positive search results were read manually to determine whether the Þrms did in fact use interest

rate derivatives. We identify 71 Þrms to be derivatives users. Of the 83 Þrms that switch to a

non-callable bond policy, we Þnd that 50 use derivatives (60.2%), while only 21 Þrms out of 57

nonswitchers use derivatives (36.8%).

Table VIII reports estimates of a probit speciÞcation in which the dependent variable is one

if the callable issuer switched to non-callable bonds and zero if the callable issuer did not switch.

The independent variables include the variables used in the baseline Table III speciÞcation, i.e.,

Þrm size, issue maturity, issue amount and credit rating of the issuer at the second period debt

issue when the Þrm makes the decision to switch out of calls or stay with callable bonds. We note

that the transportation dummy is excluded due to a collinearity problem This is caused by the

fact that the few transportation Þrms that did use callable bonds in the Þrst subperiod switched

to non-callable bonds, making the probit model inestimable with a transportation dummy.

In speciÞcation (1) in Table VIII, size is signiÞcant at 5%, and has a positive sign. Thus,
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larger Þrms are more likely to switch out of callable bonds to non-callable bonds. In speciÞcation

(2), we replace Þrm size by a more direct proxy for Þrms� access to OTC derivatives markets,

the �OTC� dummy variable that is equal to one if the Þrm reports using OTC derivatives in its

annual Þnancial disclosures and zero otherwise. The OTC variable has a positive and signiÞcant

coefficient, suggesting that OTC derivatives users are more likely to switch out of callable bonds.

SpeciÞcation (3) in Table VIII includes both Þrm size and the OTC derivatives usage dummy

variable. Both coefficients drop, consistent with correlation between derivatives usage and Þrm

size. The size coefficient drops in signiÞcance from 5% to a p-value of 7%, while the hedging

dummy variable retains signiÞcance at the 5% This is additional evidence that the switch from

callable to non-callable bonds is positively related to disclosed usage of OTC derivatives.

V. Conclusion

Every time a Þrm makes a Þxed rate debt issue, it must decide whether to attach a call option

to the debt issue. A primary objective of our paper is to establish the facts on the determinants

of this call usage decision. We do so using a comprehensive set of cross-sectional variables and a

long and recent time series of bond issues from 1981 to 1997.

Our Þndings consolidate the fragmented evidence in the literature that examines the deter-

minants of callable bond usage. SpeciÞcally, we provide strong evidence that Þrms attach call

options to debt issues to reduce interest rate risk against falling interest rates, a proposition that

Þnds surprisingly weak support in previous studies. We also show that this hedging decision is

well explained by theories of hedging demand via proxies for bankruptcy, underinvestment, and

substitute theories for hedging including variables such as issue rating, the book-to-market ratio
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of the issuer, the dividend paying status of the Þrm, and the existence of preferred stock and

convertible debt in the issuer�s capital structure.

Finally, we offer novel Þndings on the importance of the supply side in hedging. We Þnd small

Þrms are more likely to hedge by attaching call options to bond issues. In contrast, the earlier

literature on the use of OTC derivatives reports that large Þrms are more likely to hedge. This

literature conjectures that Þrm size matters in using the OTC market because of informational and

transaction cost scale economies that create barriers to entry into the OTC derivatives market. We

provide some of the Þrst evidence consistent with this claim, by documenting that small Þrms are

more likely to use derivatives in a setting without supply-side impediments to derivatives usage.

Consistent with this idea, we Þnd differences in call usage between Þrst time and repeat issuers.

In the same spirit, we Þnd a secular shift away from callable bonds in the 1990s, a period of falling

supply-side barriers to derivatives usage. Our results underline the inßuence of supply side factors

such as information and scale economy barriers, in determining Þrms� risk management decisions.
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Table I 
 The Use of Call Feature in Public Bond Issues 

 
This table reports the percentage of bonds that are callable for 7943 bond issues between January 1981 and 
December 1997 identified in the New Issues Database of Securities Data Company. Panel A reports data 
for the overall bond market, while Panels B and C classify the sample according to rating and industry, 
respectively. High Rated, Medium Rated, and Noninvestment Grade issues are those rated AAA or AA; A 
or BBB; and BB or below by Standard and Poors, respectively.   
 
 
 

 
Full Period Subperiods 

 
(1981-1997) (1981-1988) (1989-1997) 

 
    
Panel A 
    
Aggregate 48.1% 79.5% 34.7% 
 
    
Panel B 
    
High Rated 42.8% 73.5% 24.9% 
    
Medium Rated 36.7% 74.4% 23.8% 
    
Noninvestment Grade 81.5% 93.8% 75.1% 
    
Nonrated 82.1% 95.5% 41.0% 
    
    
Panel C 
    
Utilities 57.5% 90.3% 43.3% 
    
Petroleum 49.2% 74.3% 33.3% 
    
Transportation 34.4% 62.9% 24.2% 
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Table II 

 Univariate Statistics of Characteristics of Bond Issues 
 
The table provides summary statistics for 4188 callable and noncallable bonds issues listed in the New 
Issues Database of Securities Data Company, and offered between January 1981 to December 1997 by 
firms for which COMPUSTAT data are available.  
 

Panel A:  Continuous Variables 
 

     
Variable  All Bond Issues Callable Bond Issues Noncallable Bond Issues Wilcoxon Z 

 Median (Mean) Median (Mean) Median (Mean) (Wilcoxon P) 
     
Risk Free Rate (%) 6.958 (7.485) 7.580 (8.374) 6.633 (6.940) 22.0 (0.00) 
Issue Maturity (years) 10.000 (14.682) 12.000 (18.185) 10.000 (12.546) 20.0 (0.00) 
Log  Issue Maturity 2.303 (2.385) 2.415 (2.705) 2.303 (2.190) 20.0 (0.00) 
Issue Amount (in million $) 100 (143.5) 110 (154.6) 100 (136.7) 8.6 (0.00) 
Log  Issue Amount 4.605 (4.486) 4.470 (4.770) 4.605 (4.312) 8.6 (0.00) 
Rating Squared 9.000 (14.534) 16.000 (19.755) 9.000 (11.339) 17.2 (0.00) 
Book-to-Market Ratio 0.749 (0.748) 0.821 (0.798) 0.728 (0.721) 10.1 (0.00) 
Sales ( in million $ ) 3642 (8836) 1666 (4925) 4882 (11133) -20.8 (0.00) 
Firm Size  7.364 (7.259) 6.809 (6.667) 7.636 (7.606) -16.4 (0.00) 
     

 
 

 
Panel B:  Binary Variables 

 
 Dummy=1 Dummy=0 Wilcoxon Z 

Variable Percent Callable 
(Std Error) 

Percent Callable 
(Std Error) 

(Wilcoxon P) 

    
Utility Dummy 49% (1.6%) 35% (0.8%) 7.6 (0.00) 
Petroleum Dummy 37% (3.0%) 38% (0.8%) -0.2 (0.86) 
Transportation Dummy 25% (2.3%) 39% (0.8%) -5.2 (0.00) 
Convertible Dummy 39%(1.9%) 34%(1.0%) 2.1 (0.04) 
Preferred Stock Dummy 41% (1.3%) 34% (0.9%) 4.1 (0.00) 
First Issue Dummy 71% (1.8%) 32% (0.8%) 19.2 (0.00) 
Time Dummy (89-97) 25% (0.8%) 74% (1.3%) -29.0 (0.00) 
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Table III 
 Determinants of Call Usage in Corporate Bond Issues 

 
 

This table provides probit estimates of the likelihood of using the call feature in bond issues. The sample 
consists of all nonconvertible bond issues offered between January 1981 and December 1997 obtained from 
the new issues database of Securities Data Company. The dependent variable in all specifications is a 
dummy variable that takes the value of one if the bond is callable and zero otherwise. Appendix A gives the 
definitions of independent variables. t-statistics are reported in parentheses. 
 

 
Variable 

 
1981-1997 

 

 
1981-1988 

 

 
1989-1997 

 
Constant -3.073*** 

(-8.95) 
-4.745*** 
(-6.62) 

-4.012*** 
(-10.11) 

Risk Free Rate 0.113*** 
(4.88) 

0.159*** 
(5.03) 

0.100** 
(2.28) 

Log Issue Maturity 0.841*** 
(16.82) 

1.334*** 
(11.95) 

0.728*** 
(12.31) 

Log Issue Amount 0.311*** 
(8.43) 

0.481*** 
(4.19) 

0.278*** 
(7.19) 

Utility Dummy 0.371*** 
(4.24) 

0.464** 
(2.46) 

0.308*** 
(3.03) 

Petroleum Dummy -0.040 
(-0.34) 

0.458 
(1.52) 

-0.182 
(-1.33) 

Transportation Dummy -0.210* 
(-1.64) 

-0.511* 
(-1.70) 

-0.184 
(-1.29) 

Rating Squared 0.060*** 
(13.89) 

0.031*** 
(3.62) 

0.066*** 
(13.32) 

Book-to-Market Ratio -0.714*** 
(-3.99) 

-0.782** 
(-2.01) 

-0.704*** 
(-3.38) 

Convertible Debt Dummy -0.157** 
(-2.08) 

-0.328** 
(-2.46) 

-0.049 
(-0.53) 

Preferred Stock Dummy 0.195*** 
(2.77) 

0.345** 
(2.36) 

0.166** 
(2.01) 

Firm Size -0.152*** 
(-5.40) 

-0.201*** 
(-2.82) 

-0.163*** 
(-5.08) 

First Issue Dummy 0.290*** 
(3.14) 

0.338** 
(2.16) 

0.225* 
(1.88) 

Time Dummy (89-97) -1.495*** 
(-15.74) 

- - 

Number of Observations 3157 816 2341 

Fraction of Correct Predictions 84.0% 83.0% 84.7% 

Log Likelihood -1133.2 -283.5 -817.0 

R-Squared 50.0% 41.4% 33.4% 

 
***,**, and *  indicate significance at 1%,5%, and 10% level respectively. 
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Table IV 
 Robustness Tests of Call Usage with Alternative Variables 

 
This table provides probit estimates of the likelihood of using the call feature in bond issues with 
alternative variables. The sample consists of all nonconvertible bond issues offered between January 1981 
and December 1997 obtained from the new issues database of Securities Data Company. The dependent 
variable in all specifications is a dummy variable that takes the value of one if the bond is callable and zero 
otherwise. Appendix A gives the definitions of independent variables. t-statistics are reported in 
parentheses. 
 

 
Variable 

 
(1) 

 
(2) 

 
(3) 

 
(4) 

     
Constant -2.776*** 

(-7.96) 
-2.611*** 
(-7.73) 

-2.994*** 
(-8.61) 

-3.069*** 
(-8.93) 

Risk Free Rate 0.093*** 
(4.16) 

0.109*** 
(4.66) 

0.112*** 
(4.83) 

0.104*** 
(4.50) 

Log Issue Maturity 0.831*** 
(16.74) 

0.882*** 
(17.24) 

0.836*** 
(16.67) 

0.852*** 
(17.00) 

Log Issue Amount 0.308*** 
(8.27) 

0.319*** 
(8.43) 

0.332*** 
(8.61) 

0.309*** 
(8.39) 

Utility Dummy 0.313*** 
(3.63) 

0.347*** 
(3.95) 

0.497*** 
(6.03) 

0.368*** 
(4.20) 

Petroleum Dummy -0.017 
(-0.15) 

0.034 
(0.28) 

0.043 
(0.37) 

-0.045 
(-0.38) 

Transportation Dummy -0.344*** 
(-2.68) 

-0.186 
(-1.41) 

-0.132 
(-1.02) 

-0.197 
(-1.53) 

Rating Squared 0.045*** 
(10.00) 

- 0.057*** 
(13.03) 

0.059*** 
(13.75) 

Low Rating Dummy - 1.607*** 
(16.24) 

- - 

Book-to-Market Ratio - -0.550*** 
(-3.09) 

-0.648*** 
(-3.59) 

-0.677*** 
(-3.88) 

Dividend Dummy -0.483*** 
(-4.73) 

- - - 

Convertible Debt Dummy -0.162** 
(-2.16) 

-0.141* 
(-1.84) 

-0.142* 
(-1.88) 

- 

Convertible Debt / Total Assets - - - -2.808** 
(-2.13) 

Preferred Stock Dummy 0.153** 
(2.25) 

0.218*** 
(3.05) 

0.219*** 
(3.09) 

- 

Preferred Stock / Total Assets - - - 3.610*** 
(2.87) 

Firm Size(Sales) -0.156*** 
(-5.56) 

-0.175*** 
(-6.40) 

- -0.149*** 
(-5.34) 

Firm Size(Assets) - - -0.181*** 
(-5.67) 

- 

First Issue Dummy 0.296*** 
(3.25) 

0.279*** 
(2.95) 

0.256*** 
(2.71) 

0.291*** 
(3.17) 

Time Dummy(89-98) -1.444*** 
(-15.55) 

-1.470*** 
(-15.33) 

-1.471*** 
(-15.50) 

-1.470*** 
(-15.56) 

Number of Observations 3180 3157 3160 3157 

Fraction of Correct Predictions 84.2% 85.3% 84.2% 83.7% 

Log Likelihood -1147.7 -1096.8 -1133.7 -1132.8 

R Squared 50.0% 51.8% 50.2% 50.1% 

 
***,**, and *  indicate significance at 1%,5%, and 10% level respectively. 
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Table V 

 Call Usage with Endogenous Maturity Choice 
 
This table reports estimates of a two-equation system that models the endogenous choice of maturity of a 
bond issue and the decision to include a call provision in the issue. The sample consists of nonconvertible 
bond issues offered between January 1981 and December 1997 obtained from the New Issues Database of 
Securities Data Company. Panel A reports the first stage of regressions for predicting the log maturity of a 
bond issue. Panel B reports estimates of the second stage probit model where the dependent variable is a 
dummy variable that takes the value of one if the bond is callable and zero otherwise. Appendix A gives the 
definitions of independent variables. t-statistics are reported in parentheses. 
 
 

 
Panel A  

Determinants of Maturity Choice 
 

 
 

Panel B 
Determinants of Call Usage 

 
Variable 

 
Estimate 

 
Variable 

 
Estimate 

     
Constant 2.422*** 

(24.48) 
 Constant -2.473***  

(-3.33) 

Investment Dummy 0.098*** 
(2.67) 

 Risk Free Rate 0.144***  
(6.68) 

Asset Maturity 0.016*** 
(7.41) 

 Estimated Log Issue Maturity 0.417*  
(1.80) 

Book-to-Market Ratio 0.092 
(1.11) 

 Log Issue Amount 0.381***  
(11.14) 

R&D Expenses/ Sales 3.043*** 
(3.81) 

 Utility Dummy 0.361***  
(4.28) 

Firm Size -0.053*** 
(-5.05) 

 Petroleum Dummy 0.029  
(0.26) 

Utility Dummy -0.004 
(-0.09) 

 Transportation Dummy -0.179  
(-1.41) 

Tax Loss Carryforwards / Sales -0.213 
(-0.89) 

 Rating Squared 0.045***  
(10.40) 

Income Taxes/ Total Assets 1.449** 
(2.23) 

 Book-to-Market Ratio -0.634***  
(-3.72) 

Treasury Spread -0.032** 
(-2.44) 

 Convertible Debt Dummy -0.144**  
(-2.03) 

Time Dummy (89-97) -0.148*** 
(-4.67) 

 Preferred Stock Dummy 0.234***  
(3.52) 

- -  Firm Size -0.168***  
(-5.50) 

- -  First Issue Dummy 0.208**  
(2.36) 

- -  Time Dummy(89-97) -1.176***  
(-12.72) 

     
Number of Observations 3235   3095 

Fraction of Correct Predictions -   82.5% 

Log Likelihood -3746.3   -1282.1 

R Squared 5.5%   41.9% 

 
***,**, and *  indicate significance at 1%,5%, and 10% level respectively. 
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Table VI 
 Sequential Probit Regressions of Call Usage 

 
The table reports conditional probit regressions, for which the first step predicts the existence of interest 
rate exposure and the second step predicts the likelihood of call use conditional on interest rate exposure, as 
defined in Equation 1. The sample consists of all nonconvertible bond issues offered between January 1981 
and December 1997 obtained from the new issues database of Securities Data Company. Appendix A gives 
the definitions of independent variables.  t-statistics are reported in parentheses. 
 

 
Variable 

 

 
Estimate 

First Stage 
 

 

Constant -9.798*** 
(-13.73) 

Risk Free Rate 0.185*** 
(5.31) 

Log Issue Maturity 3.153*** 
(12.55) 

Log Issue Amount 0.531*** 
(8.36) 

Second Stage  

Constant 1.344*** 
(4.39) 

Utility Dummy 0.502*** 
(4.97) 

Petroleum Dummy 0.122 
(0.86) 

Transportation Dummy -0.221* 
(-1.75) 

Rating Squared 0.057*** 
(11.04) 

Book-to-Market Ratio -0.616*** 
(-3.07) 

Convertible Debt Dummy -0.193** 
(-2.36) 

Preferred Stock Dummy 0.204*** 
(2.58) 

Firm Size -0.066** 
(-2.35) 

First Issue Dummy 0.202* 
(1.77) 

Time Dummy (89-97) -1.904*** 
(-19.18) 

Number of Observations 3157 

Log Likelihood -1192.7 

 
***,**, and *  indicate significance at 1%,5%, and 10% level respectively. 
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Table VII 
The Switching Sample 

 
This table classifies 930 firms in the sample according to their call usage in 1981-1988, and 1990-1997 
periods. A firm is called a Callable (Noncallable) issuer, if more than 70% (less than 30% ) of the debt 
issues in a given period are callable. Otherwise, the firm is a Mixed issuer.  
 
 
 
 

  
1990-1997 

 
 

  Callable Mixed Noncallable Non-issuer  Total 

 Callable 57 38 83 216 
 

394 

1981-1988 Mixed 4 7 30 13 
 

54 

 Noncallable 5 4 31 16 
 

56 

 Non-Issuer 203 39 184 0 
 

426 
        

 Total 269 88 328 245 
 

930 
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Table VIII  
The Determinants of Switching from Callable to Noncallable 

 
This table provides probit estimates of the likelihood of switching from Callable Bonds to Noncallable 
bonds for a sample of 140 firms reported as Callable or Noncallable issuers in Table 7. We label each firm 
as a Callable (Noncallable) issuer, if more than 70% (less than 30%) of the debt issues in a given period are 
callable. Non-switching firms are callable issuers in both 1981-1988 and 1990-1997 periods. Switching 
firms are callable issuers in 1981-1988, but noncallable issuers in 1990-1997. The dependent variable in all 
specifications is a dummy variable that takes the value of one if the firm is a switcher and zero otherwise. 
The hedging dummy denotes the use of interest rate or foreign currency derivatives, obtained by reading 
annual 10-K statements for the fiscal year prior to the first debt issue between 1990 and 1997. Other 
independent variables are averages of issue-specific and firm-specific variables for 1990-1997 period. t-
Statistics are reported in parentheses. 

  
 

 
Variable 

 
(1) 

 
(2) 

 
(3) 

    

Constant 1.512  
(0.59) 

4.152*  
(1.87) 

1.455  
(0.54) 

Hedging Dummy - 0.950**  
(2.54) 

0.843**  
(2.18) 

Risk Free Rate -0.215  
(-0.64) 

-0.280  
(-0.81) 

-0.281  
(-0.80) 

Log Issue Maturity -0.260  
(-0.63) 

-0.499  
(-1.21) 

-0.308  
(-0.73) 

Log Issue Amount -0.220  
(-0.81) 

-0.009  
(-0.04) 

-0.251  
(-0.88) 

Utility Dummy 0.306  
(0.57) 

0.292  
(0.53) 

0.491  
(0.83) 

Petroleum Dummy 0.556  
(0.85) 

0.180  
(0.29) 

0.739  
(1.02) 

Rating Squared -0.081***  
(-3.12) 

-0.114***  
(-4.05) 

-0.094***  
(-3.09) 

Book-to-Market Ratio 0.525  
(0.49) 

0.936  
(0.84) 

1.232  
(1.04) 

Convertible Debt Dummy -0.357  
(-0.60) 

-0.382  
(-0.61) 

-0.368  
(-0.57) 

Preferred Stock Dummy 0.247  
(0.60) 

0.243  
(0.59) 

0.148  
(0.34) 

Firm Size 0.423**  
(2.04) 

- 0.407*  
(1.77) 

Number of Observations 93 93 93 

Fraction of Correct Predictions 87.8% 87.1% 87.1% 

Log Likelihood -36.4 -34.2 -32.5 

R-Squared 49.2% 50.8% 53.6% 

 
***,**, and *  indicate significance at 1%,5%, and 10% level respectively. 
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Figure 2: Aggregate volume of fixed-rate 
nonconvertible bond issues
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Figure 1: Callable bonds as percentage of all non-
convertible bond issues 
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Figure 3: Callability and interest rate levels
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Figure 4: Callable bond usage by maturity 
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Figure 5: Callable bond usage by rating 
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Firm decides to 
make a bond issue. 

Incremental interest  
rate risk is material  - 
Non-callable bond.. 

Incremental interest 
rate risk is material. 

Firm attaches no call 
option to bond issue- 
Non-callable bond. 

Firm attaches call 
option to bond issue- 
Callable bond. 

Figure 6. Sequential model of the call usage decision.  
 
p1 to be the probability that the firm experiences an interest rate risk exposure shock by the bond issue. 
Conditional on such an exposure, the firm chooses to hedge with probability p2. Non-hedgers (non-call users) 
either do not experience a interest rate risk exposure shock (probability of (1-p1) or choose not to hedge 
despite an increase in interest rate risk exposure (probability (p1*(1-p2)). 

1-p1 p1 

p2 1- p2 
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Appendix A: Variable Definitions and Predicted Signs 
 
This table defines the variables used in our analysis. Issue characteristics come from the new issues 
database of Securities Data Company and firm specific information from COMPUSTAT.  Each variable is 
associated with a positive or negative predicted sign based on whether the variable is likely to be positively 
or negatively related to the probability of including a call in a bond issue.  
 
 

Predicted 
Sign 

Name of the Variable 
 

Definition 

+ Risk Free Rate  Treasury bond yields from the H.15 release of the Federal 
Reserve System are spanned with a cubic spline. The risk 
free rate is the yield matching the maturity of the bond 
issue. 

+ Log Issue Maturity Natural logarithm of issue maturity. 
+ Log Issue Amount Natural logarithm of dollar proceeds of bond issue. 
+ Rating Squared The square of the ordinal S&P rating (AAA=1 , AA=2 , 

A=3, BBB=4 , BB=5, B=6, Below B=7 ).  
- Book-to-Market Ratio  Market value of equity (COMPUSTAT item # 25 times item 

# 24) divided by Total Assets (COMPUSTAT item # 6) 
minus common equity (COMPUSTAT item # 60)] 

+/- Firm Size  Natural logarithm of sales (COMPUSTAT item # 12) 
divided by the GDP deflator (1980 level=1). 

   
 Binary Variables  
   

+ Utility Dummy Equals one if the 2 digit SIC code of the issuer is 48 or 49; 
zero otherwise 

+ Petroleum Dummy Equals one if the 2 digit SIC code of the issuer is 13 or 29; 
zero otherwise 

- Transportation Dummy Equals one if the 2 digit SIC code of the issuer is 
40,41,42,44,45, or 47; zero otherwise 

+/- Convertible Debt Dummy Equals one if the issuer has convertible outstanding in the 
previous calendar year; zero otherwise 

+/- Preferred Stock Dummy Equals one if the issuer has preferred stock outstanding in 
the previous calendar year; zero otherwise 

+ First Issue Dummy Equals one if issuer did not issue in the US bond market 
since January 1976; zero otherwise. 

- Time Dummy  Equals one if the bond was issued between January 1989 
and December 1997; zero otherwise 

 
 




