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Contemporary techniques
for valuing a single inter-
est-rate-sensitive option can
be extended to the valua-
tion of a package of inter-
related embedded options,
such as those contained in
sinking fund issues. A typi-
cal public sinking fund
issue may contain several
options—a conventional
call provision, a sinking
Jund acceleration feature,
and a delivery option that
allows the issuer to satisfy
its sinking fund require-
ments through market pur-
chases.

Analysis reveals that deliv-
ery and call options are
nearly additive. That is, the
coupon premium on a
callable sinking fund bond
(relative to the coupon on
a comparable optionless
bond) plus the coupon pre-
mium on a deliverable
sinking fund bond will ap-
proximate the premium for
a sinking fund bond with
both call and delivery op-
tions. This is because the
two options are exercised
in opposite interest rate
environments. Call and
acceleration options, how-
ever, are largely redun-
dant, because, in the pres-
ence of a call option, the
acceleration provision is

Fund Provisions

valuable only within a very
narrow range of interest
rate movements.

Distribution also affects the
value of sinking fund
bonds. Opportunistic inves-
tors can increase the value
of an outstanding sinking
Jund issue by several points
by accumulating a signifi-
cant portion of the issue. At
the same time, by making
advance market purchases
of sinking fund payments,
the issuer can take defen-
sive action against accu-
mulators. These purchases
reduce the issue’s theoreti-
cal value by a quantifiable
amount.

These findings have impli-
cations for the optimal
management of sinking
Sund bonds by both inves-
tors and issuers.

I

Sinking fund bonds are perhaps
the most complex of all fixed
income securities because of the
presence of interrelated embed-
ded European and American op-
tions. In addition to a conven-
tional call provision, sinking fund
bonds typically include delivery,
acceleration and designation op-
tions

Historically, sinking funds began
as investment funds designed to
accumulate gradually the assets
necessary to retire debt at matu-
rity. Now, the issuer of a typical
sinking fund is required to retire
a portion of the original principal
on an annual basis, rather than in

a single payment at maturity.
Sinking funds have become a
mechanism for retiring debt as
the economic lifetime of the un-
derlying assets diminishes, thus
strengthening the credit of the
issuer.

Sinking fund bonds are ubiqui-
tous in the global debt market. In
the United States, they appear in
the issues of industrials, gas pipe-
lines, electric utilities and munic-
ipalities, as well as in preferred
stock. Indeed, we estimate that
48% of all currently outstanding
public U S. investment-grade cor-
porate debt issues bear sinking
fund provisions. Variations of the
sinking fund structure are also
found in Canadian debt, in Euro-
bonds (where they are particu-
larly common in Yen-denomi-
nated issues) and in Dutch
domestic debt.

The standard sinking fund provi-
sion, which is featured in this
article, calls for a sequence of 20
equal payments of principal be-
ginning in the 11th year of a
30-year bond. There are, how-
ever, many variations on this
theme. For example, the sinking
fund bonds of gas pipeline com-
panies often have much shorter
maturities, corresponding to the
shorter economic lifetimes of the
underlying assets. Other forms of
sinking funds include the pur-
chase fund, where the issuer is
required to purchase a certain
number of bonds in the open
market each year, but only if the
bonds are selling at a discount,
and the invested sinking fund
found in some Canadian debt,
which is a fund of cash and cer-
tain permitted securities—includ-
ing the underlying bond—set up
to provide for the repayment of
principal at maturity. This latter

form is reminiscent of the origi- 59
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nal spirit of sinking funds. Per-
haps the most complex form of
sinking fund is the funnel sinking
fund found, for example, in the
indentures of subsidiaries of the
Southern Company, such as
Georgia Power. There the com-
pany must retire a certain per-
centage of its total indebtedness
annually, with the sinking fund
being satisfied either by bonds
from any of the company’s issues
or by certain unfunded property
credits.

The options embedded in sinking
funds afford the issuer substantial
flexibility in the extinguishment
of the debt. For example, the
issuer may meet the mandatory
sinking fund requirement either
through cash payments at par or
by delivering actual securities to
the trustees. This so-called deliv-
ery option becomes important
in periods of high interest rates,
when the issuer can purchase
bonds in the open market at
prices below par.? During peri-
ods of low interest rates, the is-
suer can use the acceleration pro-
vision, which is a noncumulative
option to increase the mandatory
sinking fund payment by some
multiple—in effect, a series of
partial European calls at par.® At
the same time, the issuer may
wish to call all or a portion of the
issue under the conventional call
provision, often at a premium to
par.

The distribution of outstanding
sinking fund bonds also affects
their value. The designation op-
tion allows the issuer to apply
prepurchased bonds to future
sinking fund requirements in an
optimal manner, depending on
the course of interest rates, so
that prepurchases by the issuer
tend to reduce the average value
of the bonds that remain out-
standing.® In complementary
fashion, the accumulation of large
blocks of bonds by investors re-
duces the value of the issuer's
delivery option and, in turn, in-
creases the value of the bonds.’

Our objectives in this article are

60 to bring some order to the welter

of options that decorate sinking
funds, to establish the fair values
for these options and to analyze
their mutual interaction.

Option Valuation

Since the mid-1980s, major theo-
retical advances have been made
in the valuation of interest-rate-
sensitive options. These advances
were motivated by, on the one
hand, the explosive growth of the
interest rate swap market and its
corresponding puts and calls and,
on the other, the large volume of
calls and associated refundings of
high-coupon bonds during 1986
and 1987. In spite of these ad-
vances, however, little progress
has been made beyond the valu-
ation of a single embedded op-
tion, such as a call or put.

The underlying valuation technol-
ogy, which has become virtually
standard, employs a so-called bi-
nary-tree structure and dynamic
programming to determine the
exact value of a bond. Dynamic
programming allows optimal sce-
nario-dependent actions by both
issuers and investors to be inter-
nalized in the model. This ap-
proach is fundamentally different
from the valuation of mortgage-
backed securities, which is based
on the direct simulation of inter-
est rates and relies on externally
supplied models of prepayment
rates.

We have extended these contem-
porary option-pricing techniques
to treat the multiple interrelated
embedded options found in sink-
ing fund issues, including puts.
We examine the behavior of these
options in new sinking fund is-
sues and study the effect of distri-
bution on value over the life of an
issue. We conclude with some
recommendations about the opti-
mal management of sinking fund
bonds for both investors and is-
suers.

Option Values in New
Sinking Fund Bonds

As a concrete example of an out-
standing sinking fund bond, con-
sider the McDonalds Corporation

Glossary

» Embedded Options:
Options that are part of the
structure of a debt security, as
opposed to bare options,
which trade separately from
any underlying security.

» Delivery Option:
An option giving the issuer
the right to retire mandatory
sinking fund payments
through open market pur-
chases. Without a delivery op-
tion, the issuer must meet all
sinking fund payments by re-
deeming randomly selected
bonds at par.

» Bullet Bonds:
Bonds that have only a single
scheduled principal payment
at maturity; bullet bonds may
have embedded options.

»Volatility:
A measure of interest rate un-
certainty that may loosely be
regarded as the standard devi-
ation of interest rates after
one period, normalized by the
level of interest rates.

P Yield-to-Worst:
The cash flow yield under the
cash flow scenario that is most
detrimental to the holder of
the security under the con-
stant-interest-rate scenario.
]

sinking fund debentures of 2016,
CUSIP 580135AS0. These bonds,
$100,000,000 in face amount,
were issued on February 28, 1986
to mature on March 1, 2016 They
bear a coupon of 8.875% and pay
interest semiannually. The bonds
first become refundable on
March 1, 1996 at a price of
104.050 and first become callable
at par on March 1, 2006. The
sinking fund calls for $5,000,000
of principal to be retired annually
beginning March 1, 1997, either
by cash payment at par or by
delivery of actual securities to the
trustee. The sinking fund provi-



sions also provide for a 150%
acceleration, which is an optional
redemption at par of an addi-
tional $7,500,000 of principal on
each of the sinking fund payment
dates.

The standard structure we study
in this article is a 30-year bond
with a level 5% sinking fund be-
ginning in year 11. When the
bond bears a call option, the
bond will first be callable in year
10 at a price of par plus 60% of
the coupon (ie, a bond with a
coupon of 10% will initially be
callable at 106). The call price will
decline in equal annual incre-
ments until year 25. Thereafter,
the bond will be callable at par.

Note that here we are using the
notions of callability and refund-
ability interchangeably. Techni-
cally speaking, many bonds are
callable at or shortly after issue,
although the issuer is precluded
by the terms of the indenture
from using the proceeds of low-
er-cost debt to retire the out-
standing debt before it becomes
refundable. For example, the Mc-
Donalds 8-7/8s of 2016 were call-
able at issue at a price of 108.100,
but are not refundable until 1996.

Unless otherwise stated, all calcu-
lations in this article are made
under the assumptions that the
issuer’s non-callable current cou-
pon yield curve is flat at 8% and
that the volatility of the short-term
interest rate is 10%.°

We study the various options em-
bedded in new sinking fund
structures in two ways. First, we
determine the coupon premium
over an optionless structure for
each individual option or combi-
nation of options. Second, we de-
termine the theoretical present
value of those options.

We begin by determining the
coupon at which the fair price of
an optionless sinking fund bond
is par, given the specified yield
curve assumptions. Note that this
coupon is independent of interest
rate volatility. We then find the
premium paid for a given option

Figure A Coupon Premiums for Call and Delivery Options as a Function of

Interest Rate Volatility
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or package of options, given our
assumptions of the term structure
and volatility of interest rates, by
subtracting the optionless cou-
pon from the coupon at which
the option structure under analy-
sis is priced at par.

To determine the theoretical
present value of the options em-
bedded in an issue, we begin by
determining the coupon at which
the fair price of the issue is par.
The value of the package of op-
tions is then the amount by which
the value of the issue with the
options “turned off” exceeds par.
The stand-alone value of an indi-
vidual option embedded in a
bond is determined in like man-
ner, but with par replaced by the
value of the bond with all other
options turned off. The coupon is
held fixed throughout this analy-
sis.

It is important to note the distinc-
tion between these analyses. In
the first case, the premium for an
individual option is determined
by analyzing a bond bearing only
that option; in the second case,
individual option values are de-
termined on the basis of a bond
bearing multiple options. Note
that this latter bond will have a
higher coupon incorporating
multiple premiums. As such, the

value of any option embedded in
this bond will differ from the
value of the same option embed-
ded in a bond bearing only that
option. In general, larger cou-
pons lead to greater values for
options exercised in low-rate en-
vironments—such as a call or ac-
celeration option——and to smaller
values for options exercised in
high-rate environments-—such as
a put or a delivery option.

Call and Delivery Options
Because the volatility of interest
rates is a driving factor in option
pricing, we begin by considering
the volatility-dependence of call
and delivery options in new sink-
ing fund issues. The issues we
analyze here have no acceleration
provision.

Figure A shows the premiums (in
basis points) paid for these op-
tions relative to an optionless
sinking fund bond, which in the
flat 8% interest rate environment
considered here carries a coupon
of 8%. At a volatility of 10%, a
fairly priced callable sinking fund
bond would carry a coupon of
roughly 8.27%, a deliverable sink-
ing fund bond would carry a cou-
pon of 8.19%, and the coupon on
a bond bearing both options
would be 8.47%. Under the same
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Figure B Present Values of Call and Delivery Options as a Function of

Interest Rate Volatility
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pon on a callable 30-year bullet
bond is 846%, reflecting the
longer average life of the bullet
bond.

Figure B shows the volatility-
dependence of the theoretical
values of these options, both on
an individual basis and in the
aggregate. Here we analyze a sin-
gle structure bearing both op-
tions. At a volatility of 10%, the
call option on the 8.47% bond in
isolation is worth 2.89 points and
the delivery option is worth 1.68

points. When the interaction of
these options is fully discounted,
the aggregate value is 4.52 points,
which is only 0.05 points less than
the sum of the individual options.

As these examples show, the cou-
pon premiums and the option
values are very nearly additive. In
fact, additivity of premiums
within a basis point holds over
the entire range of volatility,
while additivity of option values
holds within 0.02 points at a vol-
atility of 8% and within 0.11

Figure C  Coupon Premiums for Call and Delivery Options as a Function of the
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points at a volatility of 12%. The
slight departures from complete
addirtivity arise because, even
though the two options are exer-
cised in opposite rate environ-
ments, they still interact with one
another, partly through the addi-
tional coupon paid for the second
option and partly through the for-
feiture of the time value of one
through the exercise of the other.

We again note that the individual
option values shown in Figure B
differ from those that would be
measured in a bond priced at par
and bearing only a single option,
because that bond would have a
lower coupon. In general, a
larger coupon leads to a more
valuable call option and a less
valuable delivery option.

We can interpret an upwardly
sloping yield curve as an expecta-
tion that interest rates will rise.
Steeper yield curves should thus
lead to more valuable delivery
options and less valuable call op-
tions in new sinking fund struc-
tures. Holding the 30-year rate
fixed at 8%, we swept the short-
term rate through a 300-basis-
point range from 8% to 5%. The
remainder of the term structure
was fitted to a Bradley-Crane
model with no linear term.”

The coupon for an optionless
sinking fund bond declines by
about five basis points for every
additional 50 basis points of
spread between the long and
short ends of the yield curve. This
is because the distribution of
principal payments over time
leads to a coupon that is a dis-
counted weighted average over

. the interest rate term structure.

Figure C illustrates the premiums
relative to that optionless base
case for the individual and coupled
options. Figure D shows the
stand-alone and aggregate present
values of the call and delivery
options. As expected, the value of
the call option declines and the
value of the delivery option in-
creases as the yield curve steep-
ens; the delivery option becomes
dominant when the spread be-
tween the long and short ends of



the yield curve exceeds about 130
basis points.

Were Figure D a plot of the op-
tion values for bonds bearing but
a single option, the call and deliv-
ery option curves would intersect
at a spread of about 75 basis
points, as the curves in Figure C
do. Again, this is because the de-
livery option is more valuable
and the call option less valuable,
the lower the bond coupon. The
effect in this case is on the order
of a quarter point of value for
each option over the entire range.

When the short end of the yield
curve is at 5.5%, for example, the
coupon on the optionless bond is
7.75%. In this case, the coupon on
a callable bond is 7.92%, the cou-
pon on a deliverable bond is
8.09%, and the coupon on a bond
bearing both options is 8.26%. At
the same time, the call option on
the 7.92% bond is worth 1.65
points, while the call option on
the 8.26% bond is worth 2.00
points. The delivery option is
worth 3 41 points on the 8.09%
bond but only 3.26 points on the
8.26% bond. The pair of options
in aggregate is worth 5.13 points.

Call and Acceleration
Options

As we have noted, an acceleration
provision is essentially a se-
quence of European options to
call a portion of the issue at par.
An acceleration of 100%, called a
double-up, is typical of many
sinking fund issues. We estimate
that 35% of all public U.S. sinking
fund issues bear some form of
acceleration provision and that
fully 98% of those also bear a
standard call provision. One
would expect an acceleration
provision to add little value to an
existing call option, as the call is
an American option on the entire
issue, while the acceleration is a
European option on only a por-
tion of the issue.

Figure E illustrates the coupon
premiums for call and accelera-
tion options in a new sinking
fund issue, given accelerations
ranging from 0 to 500%. The up-
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permost curve is the premium
paid for the combination of call
and acceleration options. The
premium for the call option in
the absence of acceleration is
given by the intercept of this
curve, 27.5 basis points. The mid-
dle curve shows the premium
paid for the acceleration provi-
sion in the absence of a call op-
tion, while the dotted curve at the
bottom of the graph shows the
almost negligible premium paid
for an acceleration provision over
and above a call option.

Figure F shows the theoretical
values of the call and acceleration
options over the same range of
accelerations. The uppermost
curve is the aggregate value of the
call and acceleration options. The
curve just below represents the
stand-alone value of the call option.
Just as the addition of a delivery
option to a callable structure leads
to an increase in the coupon and a
concomitant increase in the value
of the call option, additional accel-
eration leads to a slight increase in
the call option’s value.

Figure E  Coupon Premiums of Call and Acceleration Options as a Function

of Acceleration
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The dotted curve in Figure F illus-
trates the stand-alone value of the
acceleration option. The value is
slightly higher than it would
be were the issue non-callable;
again, this is because the pre-
mium paid for a call option raises
the bond coupon. This effect is
about 0.1 points at an acceleration
of 200%. At larger accelerations, it
becomes smaller.

Finally, the curve at the bottom of
Figure F shows the value of the
acceleration provision, given the

presence of the call option.
Clearly, an acceleration option
adds little value to an existing call
option. In large part, this is be-
cause the acceleration provision
will be useful only within a nar-
row window—that is, when rates
have fallen, but not sufficiently to
offset the call premium.

An acceleration of between 400%
and 500% is roughly equivalent
to a standard call option in both
cost and value. This point has ap-
parently not been lost on some

Figure G Value of Outstanding Sinking Fund Debt as a Function

of Accumulation
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issuers. There are occasional
non-callable issues with an accel-
eration of 200%—a triple-up op-
tion—such as the Nordstrom
Credit 9-3/8s of 2016.

Distribution Effects
Because the cash flow character-
istics of bullet bonds—those
with a single maturity—are inde-
pendent of the number of bonds
outstanding and their distribu-
tion, the theoretical value of bul-
let bonds is unaffected by either
issuer prepurchases or investor
accumulation. In practice, liquid-
ity considerations do come into
play, with lower liquidity gener-
ally "leading to lower market
value. The theoretical value of
sinking fund bonds, however, is
profoundly affected by both is-
suer prepurchases and investor
accumulation.

By collecting low-coupon bonds
that would normally sell at a deep
discount, investors can force the
issuer to satisfy the sinking fund
at par and thus enhance the value
of the bonds. In the context of
our model, this opportunity
arises because the exercise of the
delivery option requires that
there be a willing seller in the
open market, and collection ef-
fectively negates this possibility.

More generally, collection affects
the value of all bonds, not just
those selling at a discount, when
interest rate volatility is taken into
account. In the case of current-
coupon bonds, those trading near
par, the probability that rates will
increase in the future lends signif-
icant time value to the issuer’s
delivery option. Indeed, as we
showed above, the value of the
delivery option at issue may equal
or exceed that of the call. By
canceling this option, the collec-
tor enhances the value of the
bonds at the cost of the issuer.

We should point out that the is-
suer is vulnerable not just to the
pernicious efforts of willful col-
lectors, but also to the lack of
liquidity produced by otherwise
well-meaning loss-constrained in-
vestors. Thus, in assessing the



value of a sinking fund issue, all
parties should consider both the
float for the issue and the identity
of its holders. In the analysis that
follows, we lump both these ef-
fects into the category of accumu-
lation ®

Figure G illustrates how accumu-
lation increases the value of out-
standing sinking fund debt to
the investor. Alternatively, this
change may be viewed as the
amount by which the issuer’s de-
livery option decreases in value.
The results presented are for year
10, one year before the sinking
fund payments are scheduled to
begin, and assume that the issuer
has made no advance market pur-
chases. The three bonds analyzed
are a 7.25% discount bond priced
at 90, an 8.80% current coupon
bond and a 10.5% premium bond
that would trade near its call price
of 106.3, assuming no accumula-
tion in any of these cases. Each of
these bonds bears a delivery op-
tion and an American call option.
None has an acceleration provi-
sion.

Not surprisingly, investors can
gain a substantial amount of value
by accumulating discount sinking
fund bonds, while they appear to
gain little from accumulating pre-
mium sinking fund bonds. These
results bear out our earlier asser-
tion that there is significant po-
tential gain from accumulating
current-coupon bonds, where the
delivery option has strictly time
value.

The delivery option quantifies the
right of the issuer to buy bonds in
the market to meet current sink-
ing fund obligations. What are the
implications of market prepur-
chases—the purchase of bonds
in excess of current require-
ments—by the issuer? The an-
swer to this question lies in the
indenture. In some cases, the in-
denture may specify how the is-
suer must apply prepurchased
bonds—to the front end of the
sinking fund schedule, to the
back end or, as is often the case in
private placements, in pro rata
fashion to the entire schedule.

Figure H Value of Outstanding Sinking Fund Debr as a Function of Prepurchase
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But the indenture may grant the
issuer more flexibility, either
through a European designation
option, which allows a designa-
tion of the issuer’s own choosing
at the time of purchase, or an
American designation option, un-
der which the issuer may hold the
bonds in treasury and optimally
choose the timing of their desig-
nation in a scenario-dependent
manner.”

Figure I
and Accumulation

As the issuer acquires bonds in
the market, the theoretical value
of the remaining bonds will nor-
mally diminish. Because the mag-
nitude of this effect depends
upon the designation option, in-
vestors must be familiar with the
terms of the indenture.

Figure H shows the decrease in
value to the investor (or, con-
versely, the increase in value to
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Figure J
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the issuer) due to issuer prepur-
chases, using the same three
bonds illustrated in Figure G. The
figure assumes no investor accu-
mulation and an American desig-
nation option. Here, the premium
bond is most affected, although
significant value can also be ex-
tracted through the purchase of
current-coupon bonds.

At first glance, it appears that the
issuer must buy most of the issue
to effect any significant change in
value. However, issuer prepur-
chases can also prove useful as a
defensive strategy against accu-
mulators. As Figure G shows, the
rewards reaped by accumulators
are almost proportional to their
combined holdings. Any prepur-
chases by the issuer act as a de-
terrent to potential accumulation
by limiting its upside potential.

Figure 1 illustrates the full scope
of the competition between is-
suer and investor. Here the value
of the 8.80% bond analyzed
above is displayed as a function of
both issuer prepurchases and in-
vestor accumulation. What this
surface reflects is that the market
price of sinking fund bonds can
vary in a highly dynamic manner
as the distribution of the bonds
changes, even in the absence of

66 interest rate changes.

Coupon (%)

A corollary that may be drawn
from these results is that the small
investor is at a distinct disadvan-
tage in the sinking fund game.
Figure ] shows the theorerical up-
per and lower limits of prices for
10-year-old sinking fund issues
bearing both call and delivery
options. These prices have been
computed assuming the issuer’s
yield curve is flat at 8% and the
volatility of interest rates is 10%.
The dashed curve shows the
value of the bonds assuming full
liquidity (i.e., the entire issue is
outstanding, there are no collec-
tors and there are no loss-
constrained investors). The range
of theoretical prices is striking,
being on the order of four points
for bonds trading at 90 or above
and growing even larger for
deeply discounted issues. It is
clear that the small investor risks
dramatic changes in the value of
his holdings; furthermore, the
causes for these changes are not
only beyond his control, but also
completely independent of the
usual sources of risk to bond
investors—interest rate risk and
default risk.

Management of Sinking

Fund Issues
The presence of interrelated em-
bedded options and the effect of

distribution on theoretical value
render sinking fund bonds per-
haps the most complex of all
fixed income securities from a
management perspective. While
analytical tools can be used to
determine the fair value of a sink-
ing fund issue under a specified
distribution, the issuer and inves-
tors alike can alter that distribu-
tion, and in turn that theoretical
value, via capital market transac-
tions.

Our analysis of the package of

options embedded in a sinking
fund issue indicates that, in the
presence of a conventional call
option, the incremental value of
an acceleration provision is min-
imal, and vice versa. The reason
for this is that both these options
become valuable when interest
rates are low relative to the cou-
pon, hence they are highly redun-
dant The delivery option and the
conventional call option, how-
ever, are nearly additive. This is
because the delivery option is
useful when rates are high and
the bonds sell at a discount. Sim-
ilarly, the combination of the de-
livery option with an acceleration
provision provides the issuer
with a formidable weapon.

We have considered in detail two
practical problems—the structur-
ing of new issues and the effects
of distribution on outstanding
bonds. While the examples pre-
sented are restricted to a typical
30-year issue, our methods can be
applied to other structures.

We first determined the increase
in coupon, relative to an option-
less structure, due to the inclu-
sion of various combinations of
embedded options. This increase
depends on the shape of the yield
curve. As a rule, higher volatility
results in higher incremental cou-
pons. We estimate the coupon on
a standard sinking fund structure
to be about 40 to 50 basis points
above the coupon on its option-
less counterpart. We also find that
the delivery option can be very
valuable, particularly when the



yield curve is upward sloping. In
fact, under normal conditions, the
value of the delivery option on a
new issue approximately equals
the value of the call option. Em-
pirical investigation suggests that
the market places a dispropor-
tionate weight on the call option
relative to the delivery option.

From an issuer’s point of view,
managing a call option on a sink-
ing fund bond is quite different
from managing a call option on a
bullet bond.*® With a bullet bond,
the choice is to call either all or
none of the issue; with a sinking
fund bond, a partial call is often
optimal. The called bonds are
normally designated to the back
end of the sinking fund, and the
bonds that have been left out-
standing are brought in at par
through mandatory and optional
sinking fund payments. Should
the issuer choose to exercise the
conventional call provision, how-
ever, the uncanceled bonds held
by it or its subsidiaries will be
subject to pro rata call if it fails to
designate these holdings against
specific sinking fund dates.

Continuing with the valuation of
new issues, we find that even the
initial distribution of the bonds
can affect their average value by
as much as two points (although
we have not demonstrated this
here). Specifically, investor accu-
mulation can increase the price
by almost two points, while issuer
prepurchases can reduce the
value of the remaining bonds by
more than half a point.

The effects of distribution can be
more pronounced on outstand-
ing issues close to the com-
mencement of the sinking fund.
The most dramatic effects of accu-
mulation come when the coupon
is low relative to the prevailing
interest rate. But even a current-
coupon bond’s value may be in-
creased by nearly two points via
accumulation.

These findings have several impli-
cations for managers. Small inves-
tors need to recognize that large

block trades expose them to con-
siderable risk. They need to be
extremely conservative and value
sinking fund bonds on a “yield-
to-worst” basis. In other words,
they should be prepared to hold
the bonds until maturity if rates
are high and, at the same time,
expect to be the first ones to be
sunk out at par if rates are low.
This is because the issuer may
repurchase a large fraction of the
issue without the participation of
the small investor.

Large investors, on the other
hand, can and should be oppor-
tunistic. By acquiring large blocks
at the outset, they can effectively
preempt the issuer. The accumu-
lation of current-coupon bonds,
in particular, may provide a sub-
stantial defense against rising in-
terest rates

At the same time, issuers should
also be active buyers of their own
bonds, possibly even shortly after
issue. Prepurchase of discount
bonds offers an immediate de-
fense against accumulators, while
prepurchase of current-coupon
bonds discourages accumulators.
Finally, prepurchase of premium
bonds can be a cost-saving alter-
native to the exercise of the con-
ventional call provision.
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