WILEY-
BLACKWELL

American Finance Association

The Pricing of Corporate Debt: A Note

Author(s): C. Jevons Lee

Source: The Journal of Finance, Vol. 36, No. 5 (Dec., 1981), pp- 1187-1189
Published by: Blackwell Publishing for the American Finance Association
Stable URL: http://www.jstor.org/stable/2327309

Accessed: 27/11/2009 08:38

Y our use of the JSTOR archive indicates your acceptance of JSTOR's Terms and Conditions of Use, available at
http://www.jstor.org/page/info/about/policies/terms.jsp. JSTOR's Terms and Conditions of Use provides, in part, that unless
you have obtained prior permission, you may not download an entire issue of ajournal or multiple copies of articles, and you
may use content in the JSTOR archive only for your personal, non-commercial use.

Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at
http://www.jstor.org/action/showPublisher?publisherCode=black.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or printed
page of such transmission.

JSTOR is anot-for-profit service that helps scholars, researchers, and students discover, use, and build upon awide range of
content in atrusted digital archive. We use information technology and tools to increase productivity and facilitate new forms
of scholarship. For more information about JSTOR, please contact support@jstor.org.

Blackwel| Publishing and American Finance Association are collaborating with JSTOR to digitize, preserve
and extend access to The Journal of Finance.

http://www.jstor.org


http://www.jstor.org/stable/2327309?origin=JSTOR-pdf
http://www.jstor.org/page/info/about/policies/terms.jsp
http://www.jstor.org/action/showPublisher?publisherCode=black

THE JOURNAL OF FINANCE e VOL. XXXVI, NO. 5 ¢« DECEMBER 1981

The Pricing of Corporate Debt: A Note

C. JEVONS LEE*

To DEVELOP A THEORY of the risk structure of interest rates, R. C. Merton [2]
defines the risk as “the possible gains or losses to bond holders as a result of
(unanticipated) changes in the probability of default.” (p. 449) He derives the
pricing theory of a pure discount bond corporation debt along the line of Black-
Scholes [1]. Comparative statics are used to develop graphs of the risk structure.
Although his algebraic derivation is correct, his graphical presentation is inad-
vertently wrong.
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“Quasi” Debt to Firm Value Ratio
Figure 1.

Merton employes two diagrams to illustrate the effects of leverage and time
until maturity on the risk premium of a discount bond. In Figure 1, d denotes the
leverage ratio which is measured by the ratio of “quasi” debt to firm value.' The
only risk considered in Merton’s paper is the bankruptcy risk. When the leverage
ratio of the firm increases, the bankruptcy risk rises accordingly. In Figure 2, =
denotes the time until maturity. When the maturity is imminent, any firm with
a leverage ratio d greater than one is bound to go bankrupt. Any firm with a
leverage ratio d smaller than one is solvent. When the maturity lies further ahead
in the time horizon, the probability for a currently-insolvent (d = 1) firm to go
bankrupt is declining. For a perpetual discount bond, the risk of bankruptcy is

* Visiting Assistant Professor, Graduate School of Business, University of Chicago. I am grateful
to George Constantinides and Robert C. Merton for their helpful comments.

! The value of the “quasi” debt is equal to the present value of the promised payments on the
corporate debt discounted at the riskless interest rate.
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asymptotically zero. For a currently-solvent (d < 1) firm, the probability of
bankruptcy increases, when the maturity moves away from now. However, when
the maturity of a quasi debt approaches perpetuity the risk of bankruptcy goes
down gradually. Figure 2 illustrates these effects of maturity on the risk premium.

But Figures 1 and 2 are not consistent with each other. If the risk premium is
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a monotonically increasing function of the leverage ratio, for any given maturity
a discount bond with a higher leverage ratio pays a higher risk premium. Hence
the d < 1 curve in Figure 2 should be no higher than the d = 1 curve. In fact, we
have a two-parameter family of term structure of risk premium. The two param-
eters are leverage ratio d and the variance of the firm, o®>. Since risk premium is
monotonic in these two parameters, the family of term structure curves, in terms
of either parameter, never intersect with each other.

Figure 2°, the corrected version of Figure 2, illustrates the family of term
structures in terms of the leverage ratio. The term structure curve with a unitary
leverage ratio marks the borderline of two distinctive cases. When the maturity
T approaches zero, those risks premiums with d > 1 approach infinity; those with
d < 1 approach zero. When the maturity = approaches infinity, the whole family
of curves approaches zero. For a leverage ratio close to zero, the term structure
curve would asymptotically approach the horizontal axis.
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