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The Value of the Tax Treatment of Original-Issue
Deep-Discount Bonds: A Note

MARCELLE ARAK and ANDREW SILVER*

IN A 1979 ARTICLE in this journal, Livingston [5] examined the tax treatment of
original-issue deep-discount bonds (OIDs), and concluded that this tax treatment
made the bonds “highly disadvantageous to potential bondholders and firms.”
Nevertheless, from March 1981 through April 1982, almost 14% of the funds
raised in the domestic bond market were raised with bonds issued at deep
discounts from their par values. These OIDs had yields to maturity below
comparable bonds being issued at par with coupons reflecting current interest
rates (i.e., current coupon bonds, or CCBs). To explain the attractiveness of
OIDs to investors, market analysts have noted that the bonds were less likely to
be called by the issuer, that they had a more certain yield to maturity, and that
an inverted yield curve made OID cash flows more appealing.’

This note reexamines the perceived tax disadvantages on OIDs issued prior to
July 1, 1982 and shows that it applies most strongly to the purchase of new OIDs
by taxable investors. However, after some seasoning, OIDs will become attractive
to taxable investors because they begin to produce capital gain income. In fact,
original holders who are nontaxable may be able to earn very high holding-period
returns by selling seasoned OIDs to taxable holders in the secondary market.?
Although the Tax Equity and Fiscal Responsibility Act of 1982 eliminates this
advantage on new issues, older issues will still benefit from it.

I. Tax Treatment and Implications

Original-issue deep-discount bonds issued prior to July 1, 1982 are taxed as
follows:3

* Citibank and the Federal Reserve Bank of New York, respectively. The views expressed are those
of the authors and not necessarily those of the institutions with which they are affiliated. The authors
would like to thank Joseph Snailer for his valuable research assistance and comments, Sheila
Tschinkel for her numerous helpful discussions, and Patrick Corcoran, Howard Esaki, Edward Fryd],
Jeffrey Ingber, Marcos Jones, Leonard Sahling, and an anonymous referee for many useful sugges-
tions.

! For analyses of bond call provisions see Jen and Wert [4], Pye [7], Elton and Gruber [3], Boyce
and Kalotay [1], and Van Horne [9]. McEnally [6] analyzes the more certain yield to maturity, or
lower “reinvestment risk”, of lower coupon bonds, while Pyle [8] looks at the cash flow implications.

2 Constantinides and Ingersoll [2] discuss some general considerations regarding the effects of
taxes on the timing of secondary market sales, but do not deal with the specific implications of the
tax treatment of OIDs.

3 For tax purposes, a bond is considered to have been issued at a discount “if the original issue
discount is greater than or equal to one-fourth of 1 percent of the redemption price at maturity
multiplied by the number of complete years to maturity” (1981 Standard Federal Tax Reports, p.
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1) The IRS specifies a linear accretion schedule, based upon issue price (Py),
and taxes the specified annual accretion as interest income each year.

2) The linear accretions are used to define a benchmark price at each date,
which is used to compute capital gains. If the bond is purchased at a price
below the benchmark price, a capital gain, equal to the difference between
the benchmark price at the date of purchase and the secondary market
purchase price, is taxed at the bond’s maturity.* If the bond has been held
more than 1 year, that capital gain is long-term.’

If the short-term interest rate is expected, with certainty, to remain constant
at r.° a taxable investor would be willing to purchase an OID in the secondary
market at time h at a price (Pry):

PTh = {E?;lh [(1 - t)C - t(lOO - Po)/n]/[(l + TT)i]}
+ {[(100 — gtG)/(1 + rr)" "I} (1)

where c is the semiannual coupon, n is the original term to maturity (measured
in semiannual periods), g is the portion of capital gains subject to taxation, t is
the investor’s marginal tax rate, P, is the initial price of the bond, rr is the
semiannual after-tax yield available on current coupon bonds (i.e., rr = (1 — ¢t)r,
where r is the semiannual pre-tax yield), and G is the capital gain.

The capital gain, however, depends on the purchase price, Pr:

Substituting (2) into (1) and solving the resulting equation for P, we get:

Prn = {315 [(1 = t)c — t(100 — P,)/n)/[(1 + rr)']}
+ {100 — gt[Py + (100 — Po)h/n)/[(1 + rr)" "1}/f1 — gt(1 + rr)" ™). (3)

Equation (3) gives the price a taxable investor would pay for a bond, given values
ofc,t,n,r, h,g and P,.

To analyze the implications of the tax treatment of OIDs, it is useful to think
of the problem in terms of the extreme-case OID, a zero-coupon bond (ZCB). If
nontaxable investors can earn r semiannually, ZCBs implicitly pay interest of
rPnr,—this is equal to the change in the value of the bond (from period h to h +
1) to the nontaxable investor. If the IRS taxed this true change in value, then
the ZCB would be equivalent to a CCB for a taxable investor. However, the IRS
taxes an equal portion of the total accretion annually. In the early years, the

54090). The Tax Equity and Fiscal Responsibility Act of 1982 alters the tax treatment of new OIDs
(issued after July 1, 1982) to eliminate all of the effective tax differences between new OIDs and
CCBs, but does not affect the distinctions on bonds prior to July 1982. In the remainder of the text,
the term “OIDs” refers to those bonds issued prior to July 1982, unless otherwise noted.

* If the bond is purchased at a premium over the benchmark price, the first holder reports a capital
gain while the new holder accretes linearly from the purchase price to par.

®If the second (or any subsequent) holder sells the bond before maturity the capital gain is the
difference between the sale price and the IRS’ accreted value at the date of sale.

6 As will be explained later, the value to a taxable investor will then never be greater than the IRS’
benchmark price.
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linear accretions exceed the implicit interest, whereas in the later years, the
linear accretions are smaller than the implicit interest. As a result, the present
value of the taxes on a new ZCB (and, in fact, on any new OID) exceeds the
present value of the taxes on a CCB. In other words, although the cumulative tax
liability is the same, the liability is shifted forward in the case of the OID and
therefore is more costly in a present-value sense. Clearly, then, a taxable investor
will prefer a CCB to a new OID, other things being equal.”

Table I illustrates a specific example, a 20-year ZCB which is initially priced
to yield 15% to maturity. Column (1) shows the semiannual accretions which are
taxed as ordinary income. Using these accretions, we can calculate the benchmark
prices, Pg;, for each date, as shown in Column (2). Column (3) lists the value
that a nontaxable investor puts on the ZCB (Py»), and Column (4) shows the
first differences of these values.

The important point about the data in the first four columns of Table I, and
the point that has not been recognized in the past, is that, assuming that interest
rates remain constant, OIDs will trade in the secondary market at prices below
Pg,.. Consequently, of the total price appreciation, 100 — Py, only part, 100 —
Pg,, is taxed as ordinary income, according to the originally scheduled linear
accretions. The remaining part, Pg, — Pnn, is taxed as a capital gain at maturity.
Since the capital gain is taxed at only 40% of the ordinary income rate, and the
tax is deferred until maturity, the capital gain portion offers an advantage relative
to an equal amount that is taxed as it accrues implicitly. Therefore, in general,
the disadvantage due to the linear accretion schedule is offset to some extent by
the advantage due to the capital gains.

Shortly after its issue, as the bond becomes more seasoned, the capital gain for
potential new buyers grows. (See Column (5).) Furthermore, as the remaining
term to maturity of the bond declines, so does the disadvantage associated with
the portion of the return that is taxed on the basis of the linear accretions. As a
result of both of these factors, Pr, (Column (6)) rises relative to Pyy in the early
years of the bond, and eventually surpasses it. For the example described in
Table I, the crossover point at which taxable buyers begin to outbid nontaxable
investors for the secondary market ZCB occurs at period 11 (i.e., after 5% years).
(See Column (7).)® At period 25, the capital gain begins to fall, and eventually,
at period 29, the capital gains advantage falls faster than the linear accretion
disadvantage, so that the price gap between Pr, and Py, starts to narrow.

II. Holding-Period Yields to Original Holder

An OID sold at a price of Py, in period h provides a holding-period return to the
original nontaxable investor equal to its yield to maturity. If, however, the OID
was sold at a higher price, it would provide a holding-period yield above the yield
to maturity. As can be seen in Table I, there is a point in the bond’s life after
which the maximum price that taxable investors are willing to pay (Pr,) does
exceed Py:. A nontaxable investor could realize a holding-period yield above the

7 A formal proof of this point is available from the authors upon request.
8 A formal proof that a crossover point does exist is available from the authors upon request.
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bond’s stated yield to maturity if it sold the bond to a taxable investor at a price
PT), when PTh > PNh‘

Column (8) of Table I shows the annual holding-period yield, R;, on a 15%
ZCB, derived from:

Ry = 2[(Pra/Po)"" — 1] (4)

for each holding period. This ZCB, held for 8% years, would produce a holding-
period yield of 17.44%! As Table I indicates, this is the maximum holding period
yield that could be obtained from this particular bond—shorter and longer
holding-periods produce lower holding-period yields.

In general, the optimal holding-period depends on the bond’s parameters, that
is, the values of n and r and the coupon, if any, and the marginal tax rate of the
marginal taxable investor. While it is difficult analytically to derive a general
expression for the optimal value of h,’ it is possible to calculate how the optimal
holding-period changes for different particular values of the parameters. OQur
calculations indicate that at interest rates in the vicinity of 15% and maturities
in the vicinity of 20 years: (1) higher interest rates produce a longer optimal
holding period; (2) the longer the original maturity of the OID, the longer the
optimal holding-period relative to the original maturity; (3) the larger the coupon,
the longer the optimal holding-period; and (4) the higher the marginal tax rate
of the (marginal) investor, the shorter the optimal holding-period.

If issuers are forced to pay implicit rates on new OIDs equal to the rate on
CCBs, nontaxable investors can potentially earn rates of return well in excess of
market yields—almost 2V percentage points more in the case of the zero-coupon
20-year OID with a 15% yield to maturity. They can do this by buying new OIDs
and selling them to taxable investors at the time at which their holding-period
yield is a maximum. (This, of course, assumes that the nontaxable investor
captures the full tax advantage when the bond is sold to the taxable investor.)
To achieve maximal yields over longer periods, the nontaxable investor would
then put the proceeds into a new OID.!® Thus, OIDs would be held for the first
part of their lives by nontaxable investors and for the last part of their lives by
taxable investors.

It is also possible, of course, that issuers may capture the benefits of the tax
advantage (especially immediately after OIDs are first introduced, when there
are relatively few OIDs in the market). For the 20-year zero-coupon OID men-
tioned above, 13.8% is the minimum yield and $6.93 is the maximum price at
which the bond could be sold so that both the initial nontaxable investor and the
secondary market taxable purchaser earned the required after-tax rates equiva-
lent to a 15% CCB.

9 To derive a general expression for the optimal value of h, one would substitute Equation (3) into
Equation (4), differentiate with respect to h, and set the result equal to zero. However, the result is a
very complex nonlinear equation in h, and cannot be solved for the optimal value of h.

19 If the nontaxable investor did not have the opportunity to buy another OID with the same yield,
the return would be maximized by holding the first one longer.
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III. Concluding Remarks

As noted earlier, the Tax Equity and Fiscal Responsibility Act of 1982 made the
taxation of OIDs issued after July 1, 1982 conform to the pattern of implicit
accruals. Thus, new OIDs will not produce the expectation of capital gains

income. Old OIDs, however, will continue to have the tax advantages described
above.
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