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B Many treasurers now regularly use cur-

rency options and interest rate options to_

hedge exposure. Corporate use of options for
hedging has become increasingly sophisticated
with increased compéetitiveness of the markets,
greater understanding of the instruments, and
improved computing technology for evalua-
tion.

Despite this, there has been a relative neglect
by corporations of some of the most valuable
options sold and bought by them. These are
the options embedded in corporate liabilities
such as:
= convertible debt;
= debt with warrants;

* callable debt; and
» debt with currency options attached.

These options are sometimes the most im-
portant option trades that a company will
undertake. They tend to be of long maturity,
giving them high values, because the value of
an option generally increases with its maturity.

One simply example is the option included
in a convertible note. The holder of the note
has the right to exchange the note for a speci-
fied number of shares. This effectively gives
the holder of the note a call option on the
shares of the issuing company. Given the size
of some convertible issues, this can represent
a major option transaction for the managers
of the company, acting on behalf of their
shareholders.

Why the neglect?

Although most companies have options
estant in their liabilities there has, until recent-
Iy, been little attention paid to the structuring,
valuation, and rational use of these options.
For ewample, the standard method of evaluat-
ing convertible notes, the ‘earnings’ or *cross-
over’ approach completely ignores the fact
that the liability being issued contains an
option.

There appear to be several reasons for the
tendency not to evaluate the options contained
in corporate liabilities using the type of option
valuation and analysis that is commonly ap-
plied to options used for hedging purposes.
These include the following:

proach to option analysis is that it values the
entire range of possible outcomes for the op-

tion rather than simply examining a couple of

scenarios. Moreover, it values the optionin a
way that includes the full opportunity cost of
the option compared with other possible trans-
actions, such as borrowing and then making
a deferred sale of equity.

2. The difficulty of applying standard op-
tion techniques to the complicated options
contained in corporate labilities.

The implementation of the option approach
is complicated for such corporateliabilities as
convertible debt, since the standard option
models that are used for short-dated options
have to be modified to analyse the types of op-
tions contained in corporate liabilities.

3. A belief that “the market® does not use
sophisticated option analysis to value these
oplions.

Difficulties in valuing the embedded op-
tions are also experienced by the holders of
corporate securities that contain options, and
are one of the causes of the perceived market
‘mispricing” of these liabilities.

An example: convertible debt

To illustrate the general approach of option
analysis of corporate liabilities, consider the
decision to issue the convertible note in Table 1.

To value this note using the earnings ap-
proach involves valuing the difference between
the coupon stream on the bond and the divi-
dend stream on the equity. This is shown in
Table 2.

The first row of Table 2 is the coupon stream
on the bond. This is present valued by dis-
counting at 13%, the discount rate appropriate
to the debt stream.

The second row is the projected dividend
stream on the equity. This exceeds the bond
coupon in year 6, so the earnings approach
would assume conversion in that year. The
dividend stream is present valued using the re-
quired rate of return on the equity. In this case,
the required return on the equity has been
computed as the dividend yield plus the ex-
pected growth rate.

The difference in the values of thm two

ther—than fhe strea

opp-urlunlty cosl and value of the Bability.
One important feature of the modern ap-
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shown in Table 5A. This gives a value for the
convertible of 101.6 per $100 of face value. The

logic of this is simply that, if the holder of the
convertible is sure to convert at the end of year
6, then the value of the convertible is the value
of the share plus the value of the excess income
stream before conversion.

The alternative option approach values the
convertible as a bond with a below market
coupon rate, plus a call option on the equity.
The reason for this is shown in Table 3, which
splits the payoff at the maturity date of the
convertible into two parts.

The first part is the payolf of 100 face value
on the bond. The second part is the excess
value arising from the choice to convert, when
it is profitable to do so. This second compo-
nent, in the ‘convertible minus bond" row of
Table 3, has exactly the same structure as a six
year call option with an exercise price of 100
on the equity of the company.

Valuing the option requires a forecast of the
volatility of the share, just as valuing short-
dated currency and interest rate options re-
quires volatility forecasts. The characteristics
of the option embedded in the convertible are
shown in Table 4,

All apart from the value of the underlying
asset are straightforward. The value of the
asset underlying the call option is the value of
the share stripped of its next six years of divi-
dends, since the holder of the convertible gets
the share six years from now when the bond is
converted and so misses these dividends.

Table 5B shows the resulting convertible
value, 111.0, using a volatility forecast of 35%.
This is considerably greater than the earnings-

approach valuation of 101.6 because the long-

dated option included in the convertible is a
very valuable security. Its value comes from be-
ing able to participate in any share price
appreciation over the next six years, with no
participation in possible falls in value.

How easy is il to value
embedded options?

The analysis of the call option in the previ-
ous section ignored several features which, in
practice, make the valuation of convertibles
and other embedded options more complex.
These mnludﬂhc possibility of exercising the

jom before maturity, the yield——

spread between corporate debt and govern-
ment debt, the risk of default on the bond, tax
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Tabla 1: Table 2: Forecast interest and dividend flows
Gomri_lbt:h note Issue detalls YEAR 1 2 3 4 5 8  PRESENT VALUE
Convertible:
Par valus 100 Interest 80 80 80 80 80 80 32.0 (at 13%)
Coupon rate 8% Dividend 45 51 58 87 76 87 20.4 (at 19%)
Maturity 6 years
Alternative straight bond:
Coupon rate 6 - Table 3: Convertible value at maturity (ex the last coupon)
Maturity __Syears _ Share price at maturity 80 80 100 110 120
Equity underfying convertible: Convertible value 100 100 100 110 120
e : = Bond component 100 100 100 110 120
Ex 3 growth 14% Convertible minus Bond 0 0 0 10 20
oed__ Volatility e Rt

effects, issuer call options, investor put op-
tions, and the problem of forecasting volatility.
This looks like a daunting list of problems,
but; in fact, the same peneral approach asout-
lined above can handle all these features.

What happens if the market
misprices these options?

A reason often given for not analysing the
options in corporate liabilities in the way out-
lined in the previous sections is that the mar-
ket will not pay the price that option analysis
suggests. Thus, for the convertible with an
earnings value of 101.6 and an option value of
113.3, it might be typical that the market will
pay around 104, It is not possible to sell secu-
rities for more than the market will pay, sothe
option value is sometimes seen as irrelevant to
the choice of issuing this liability.

At one level, this argument is, of course,
true. It is important to realise, however, that the
fact that the market will not pay the option
value does not change the fact that it is an op-
tion that is being sold as part of the liability.
From the point of view of the sharcholders,
what they are being asked to give up as a com-
ponent of the liability issued is exactly those
cash flows arising from an option. In making
a choice between several alternative methods
of financing it is surely relevant to compute the
opportunity cost to the existing shareholders
of raising funds in different ways.

A direct way to do this is to compute the
value that the shareholders are being asked to
give up in exchange for the funds that arebeing
raised. This involves comparing the price that
the market will pay for a security with an esti-
mate of the value it is receiving. If the security
contains an option, then the value of this
option s part of the opportunity loss for share-
holders. In the case above, the market is pay-
ing 104 for a security with an opportunity cost
of 113.3, resulting in an opportunity loss of 9.3
for shareholders.

What do we mean by "mispricing’?

In the convertible example above, the earn-
ings value is 101.6, the market price 104.0, and
the option value 113.3. This looks like a fairly
significant difference of opinion between the
market and the other two values. The differ-

Table 4: Characteristics of call option embedded in convertible

Maturity:
__Exarcise price:
Volatility of asset:
Interest rate:
Value of underlying asset:

6 years
100
35% -
13%
900-204=696

A. Earnings value: 1018

B. Option value: 111.0

Table 5: Alternative valuations of the convertible

Share value + PV(interest) — PV(dividends)
200 + 320 - 204

Bond value + Call option value
800 + 310

appears, because a large component of the
value is the value of the underlying share,
about which there can be no disagreement.

The difference is, therefore, that the market
is valuing the excess over the share price at 14.0
while the earnings value is 11.6 and the option
value 23.3, This represents a very severe dis-
agreement about the surplus value of the con-
vertible over the share, It is important to realise
that in a decision to issue a convertible rather
than shares it is this incremental price/value
relationship that should motivate the decision.

Options are a major part of the wave of
*financial engineering® that has recently swept
corporate liability management. Floating rate
debt agreements contain caps, floors and other
options. Fixed rate debt agreements contain
options to call or extend the debt. Eurocon-
vertibles contain conversion options, call
options and put options. Many debt deals for
risky companies contain warrants or quasi-
warrants as part of the mezzanine financing.
Cross-border debt transactions contain vari-
ous types of currency options. As an example
of the last type of liability option, the Fairfax
refinancing is reported to have been “saved” by
the introduction of a FEAR (foreign exchange
appreciation right). From the information in
press reports, this looks very much like along
maturity put on the Australian dolar, exercis-
able in US dollars.

All of these transactions represent the pur-

nificant in size for the company involved as the
explicit currency and interest rate options used
to hedge exposure. Because they are part of
larger liability trades, the price being paid or
received for the option component is not
always easy to see. This, combined with the
fact that the option in liabilities are often long-
dated and, therefore, difficult to value, means
that they may be used without a full analysis
of the relationship between the price paid for
the option and the option value received.
Given their size and their prevalence, however,
an increasing number of users of such liabili-
ties are turning to option analysis as one of the
tools that they bring to bear on these decisions.

Some references

For those wishing to take the application of
this approach further, a good starting point is:

R. Brealey and 5. Myers: Principles af Cor-
porate Firanece, 3rd Edition, McGraw-Hill,
1988, Chapter 22: Warrants and Convertibles.

An accessible discussion of the circum-
stances under which it may be appropriate to
use convertibles can be found in:

M. Brennan and E. Schwartz: “The Case for
Convertibles’, Chase Financial Quarterly,
Spring 1982.

The technological details of implementing
the option approach are contained in:

M. Brennan and E. Schwartz “Convertible
Bonds: Valuation and Optimal Strategies for
Call and Conversion’, Journal of Finance,

ence is, in fact, even greater than at first

chase or sale of options. They are often as sig-

December 1977.
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