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Abstract

This paper examines the return characteristics of low-grade bonds using dealer bid prices. The
volatility of an index of these bonds is less than the volatility of indexes of higher-grade bonds
such as long-term Treasury bonds. This reduced volatility is due in large part to the shorter
duration of low-grade bonds. We also present evidence that low-grade bonds are a hybrid
security with features of both stocks and bonds. A detailed analysis of the returns realized by all
low-grade bonds issued in 1977 and 1978 indicates that any relation between bond age and
probability of default does not induce a bias in the results based on our index of lower-grade
bonds. Moreover, we present evidence that at least part of the observed tendency for the
probability of default to increase with age is due to cyclical factors.



The market for low-grade, or "junk", bonds as we know it today is a recent phenomenon.
Prior to 1977, virtually all publicly-traded bonds at the time of issue carried an investment grade
rating, which for Standard and Poor’s is BBB or above and for Moody’s is Baa or above. Of
course, some of these bonds became "fallen angels” as their credit quality deteriorated, and some
did default. Beginning in 1977, investment banking firms began to issue bonds with credit
quality below investment grade. The growth in the market has been dramatic: According to
Drexel Burnham Lambert, new issues of low-grade bonds have increased from $1.1 billion in
1977 to $37.1 billion in 1988. Drexel estimates that at the end of 1988 the outstanding market
value of low-grade bonds was $183 billion, representing roughly one quarter of the total corporate
debt market. Also, less than a quarter of the outstanding value of low-grade bonds represents
"fallen angels".

Considerable research exists on the changes in bond quality ratings and the incidence of
default.’ During periods when new issues of corporate bonds almost always carried an investment
grade rating, this emphasis on changes in credit quality and default was natural. After all,
investors buy investment grade bonds on the presumption that they entail minimal credit risk--
defaults are the exception. Although studies of credit changes and defaults are also of interest to
buyers of low-grade bonds, these investors are more fundamentaltly concerned with the effect of
credit changes and defaults on the returns that these bonds realize.

A major hinderance to the analysis of the returns of low-grade bonds is the difficulty of

2

obtaining reliable prices to use in calculating realized returns. As an example, a price from the

Bank and Quotation Record, a source used in some prior studies,3 may be a transaction price, an

average of bid and ask prices, or either a bid or an ask price. The returns computed from this

source involve combinations of any four of these possible prices. Statistically, the use of this

'Hickman (1958) and Atkinson (1967) are examples of some early work that has been followed
by numerous other papers,

2Cf., Nunn, Hill, and Schneeweis {1986} for a discussion of the potential problems in using
published price to measure bond returns.

3E.g., Weinstein (1983) as well as Chang and Pinnegar (1986).
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mixture of prices results in an upward bias in the calculated returns,* and the bias increases as the
bid-ask spread widens. In an attempt to mitigate these potential biases, Blume and Keim (1987)
assembled an extensive data base of dealer bid prices supplied by traders at Drexel Burnham
Lambert and at Salomon Brothers.

In the first section of this paper, we use the Blume and Keim (1987) data base, updated
through 1988, to estimate summary statistics of the distribution of historical returns for low-grade
bonds. For purposes of comparison, this section also includes summary statistics for other types
of assets. Since the market for low-grade bonds has experienced rapid growth, a greater
proportion of the market consists of recently issued bonds than is typical for more mature
markets. If the probability of default increases or return characteristics change with the age of a
bond,5 overall sample statistics from our data base may be misleading. An analysis of the realized
returns of all low-grade bonds issued in 1977 and 1978 explores this possibility.

In the second section of the paper we analyze the covariability of low-grade bond returns
with returns on other assets. Some have described low-grade bonds as hybrid securities: They
have all the appearances of a fixed-income obligation, but without an equity cushion. An
examination of the separate influences of unexpected changes in interest rates, equity returns, and

seasonal effects on low-grade bond returns supports this conjecture.

I. Historical Returns
The calculation and analysis of the summary statistics in this section uses many data
sources, but the most important source is a data base of low-grade prices covering the years 1982

to 1988. These prices are month-end bid prices from Drexel Burnham Lambert and Salomon

4Cf., Blume and Stambaugh (1983).
>Altman (1989) and Asquith, Mullins and Wolff (1989).
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Brothers.® The specific bonds included in our analysis meet the following criteria: (1) face value
at time of issue of greater than $25 million, (2) non-convertible, and (3) at least ten years to
maturity at the date for which a return is calculated. As of December 1988, the average maturity
of our sample is 14.7 years.T

To provide a longer perspective, we have also collected month-end prices for the 1977-81
period for all bonds rated below BBB listed in the S&P Bond Guide satisfying the same three
conditions as the 1982-88 sample. These data may not be as reliable as the Drexel and Salomon
data,e‘ but have the virtue of extending our sample back to 1977. Despite the potential errors with
the earlier data, the inferences from both sets of data are similar.

From 1977 through 1988, low-grade bonds had a compounded annual rate of return of
10.3 percent (Table 1 and Figure 1). Over the same period, long-term Treasury bonds and long-
term high-grade corporate bonds realized annual returns of 8.6 percent and 9.1 percent
respectively. Also, over the same period, the S&P Composite Index of 500 Stocks (S&P 500) and

an index of small stocks realized annual returns of 13.3 percent and 19.8 percent respectively.

®Blume and Keim (1987) describe the construction of this data base, which at the time
covered the years 1982 to 1986. In that article, they find that there are sometimes significant
differences in the prices of individual bonds from Drexel Burnham Lambert and Salomon
Brothers, but the differences between the prices tend to offset each other in an index. Thus, the
index is more reliable than the prices of individual bonds.

Until recently, Drexel and Salomon stopped reporting the month-end bid prices in the
month before a bond defaulted, something that could only be done with hindsight, Moreover,
they sometimes retroactively dropped a bond for other reasons. To avoid this hindsight bias, we
augment the Drexel and Salomon data with total returns derived from prices in the S&P Bond
Guide for the two months following the deletion of a bond from either the Drexel or Salomon
sample unless it were called or exchanged. Subsequent to our 1987 study, Salomon and now
Drexel have adopted similar procedures to avoid hindsight bias, and following these changes, we
have stopped augmenting their bond prices.

"A recent trend towards shorter maturities for newly-issued low-grade bonds has resulted in a
shorter average maturity for the entire low-grade bond market in comparison to our average
maturity of 14.7 years.

8A price from the S&P Bond Guide represents the closing price on the New York Bond
Exchange, or if not available, the average bid price from one or more market makers, or if
neither is available, a "matrix" price. As a consequence, monthly returns calculated from this
source may be upward biased. To examine the extent of this bias, Blume and Keim (1987)
collected prices from the S&P Bond Guide for the same bonds in the primary sample for this
study, but only for the period 1982-1986. The correlation between the indexes constructed from
these two data sources is 0.92. For this reason, the text reports some results going back to 1977.

3



aya SurgernoTes ur psesn seoTad ayjy ‘g6l u3noayy zgel wodd

*spuoq yons Jo Jagumu 93JeT B JO X3pul

pojudtem A1Tenbs ue jquasasadoa aTqe3 STYZ JOJ STSEY BYF WJIOJ UYDTYM SUIN}SL PuOq IPERIZ-MOT ATysuow eyl

1l "0- €10~ rAy} L9 Gg°0
L1°0- €L°0- 6L°9 69°6 GE|
1l "0~ 10" 0~ l0°2 G8° L 96°0
£0°0- 9070 LA 2 £G'2 20°1
00°0 LO'0- 29°¢ 29°¢ Go-l
KOO 0z 0 96°6 69° 14 A
AN gL 0 00" # 80 9G° 1L
LL*0 GlL°0 LLg 08¢ 99°1
L0 0- 7170 TV 19°¢ LA
9l ‘0~ 02°'0 69°¢ L€ LG
L0 0- LO"0- BE“9 NG el
LL°0- £0'0- L' s by of*l
600 oL'0 oL 2 L2 2 L€l
£0°0- 60°0 Lh' e 2l'€ gL L
L0°0- L0 0 L9°¢ HG'E LE*L
£L°0- 800~ 66°9 L6'S 89"
60°0- 60°0- 08" £E9'h gL\
€L°0- 90°0- 91°€ wl'e £6°0
{0°0- 10" 0- 66°¢ 96" ¢ 6L°0
tl *0~ LO"0- 90" & Gt 9L°0
£9 24 J3pJa0 " A9(] uJanyay
15 ‘19 ueap 0 TJ39WO3N
uoTjEeTaJdI0020I Y 2 ‘AR PJERUE]IS ° ﬁﬂc. hﬂr_pnoz

§)0035 TTeWS

00§ d%s

Spuog 9peJdn-moT]

spuog *duo) apeJao-TH °"1L°1
SPUOg JUOMUJIDADY L'

gebL/el - 6gel/L °Q

840035 TTeWwg

00S 4%S

Spuog 9prJ4n-MOT]

spuog ‘dao)y spean-1H ‘l°1
SPUOg JUSWUJIDADY "1

G861L/9 - 286lL/L "D

$003§ TTEWS
00S d%S

spuog apedn-MoT

spuog °dao) spead-TH “1°1
Spuof JUSWUJIBACH " 1°17

8861/21L - ¢86l/L 4

§%003§ TTeWS
00% 4%S

spuog 9peIn-MOT

spuog ‘duo) apedH-IH “L°'1
SpuUOg JUSWUJIIA0N “L°1T

g86L/2l - LL6L/L "V

saT20399®) 4988y SNOTJR) JOJ SUIN}dY JO SOTJSTIRIS AJeummg
| 919%]



"UOT2BTOJLI0003NE JA9PJO DUODIS 9] ST <d sa9yM ‘Cogz + tdgz + zLA £gq paTTdIgTNu ST UOTABTIASD pJEPUE]S

ATyjuowm pajewWIlse ayg Y3 3do0Xd JEBTIWIS ST UOTJETSJJ0D0]NE JOPJO PUODSS PUB 34SJTJ Y3 40J jusuasnfpe

9yl ‘UOTJEBTIJJODOINE JIPJO 3SJITJ BY] &1 to 8Ja9UYM .—Qmm + Cl A sswTq UCTABTIASD pJaepuels ATyjuow pajewIjss

93Ul ST UOTIBTSIJ0D TBRTJBE JIPJIO 4SJTJ 2yl J0J S9STn{pe 1Y) UCIJEIASP PJEPUERYS PIzZITENUUER Y] .mw\ Aq

8utprATp Aq s3Tun ATYjuOW UT SUOTJRIASP PJIBPUB]S POZTTBNUUE 3§aYy] So5524dX8ad USY] PUB ‘UOTAETSJJI0D03NE 2Y3
juncdde ojut Burie] ‘SUOT]BTASP pPJEPUBYS ATYjuow POJEWI]SS 9Yj SOZITENUUR 1SJT] ssoooad juamysnfpe UL,

*pTatJonbuig-uosjoqqy Jo suoraeorTand auae
§9X8pul JaY30 9Yjl TT® J40J S$20J4n0s aY] ‘s89T4d p1g aq sfemTe jou Lew pue 5pPInD puog J3S 2Y3 WOJJ swod saotud
ay3 ‘gg6l 03 JOTad *‘SJ9Y304g UOUWOTES puE JJIQWET WeYudng ToXad] WO $30TJd PIq 4B SUJINIdJ TENPTATPUT




T J¥9R014

PTYCTTI FYTVTTTTrTCI FYTTTVTTTTT! CPYTYVTTTTT (TTTTTTTTTES FRTTTYTTTOTN [TTETTTIVITI LYTYCTITISTI [OPPPPPTTITY [TTTTITITITI STTTIVECTIVI [INSITIINIY
) .......11.\.pr.(..t...r...\\.”.......}.«rttsih,.ts.n“..”ru...n..._nq
e i ?iﬁ‘)\\kH(\\
. -. z\\\ .
A :.\..\ w/\/\ "
AR [N
N\ /
AN SHI0LS TWHS — —————
P\/\ i/ i
\J /" O R L —
\ M sg«/ \ SANOE 3aVHO MO
N SONOE 3AVHD HOH - — — — —
_\ SANOG INTANYIAQD  rreveermeseaceaes

8861 Y3GNA03Q N¥HL L4611 ¥3BW3030

SHXHANI LAMNIVIN JOIVIA

88/zl £8/7L 98/Z1 S8/ZL ¥8/7\ £8/Zl 78/TL 18/TL 08/Z) 6L/ 8L/T) LL/2) 9L/C)

0l

1

HLTVIM



The index of small stocks, provided by Ibbotson Associates, is a value-weighted portfolio of
stocks in the smallest quintile of NYSE common stocks.

From 1982 through 1988, the period for which we have Drexel and Salomon dealer bid
prices, the realized annual return for the low-grade bond index is 16.6 percent: greater than that
for Treasury bonds and small stocks, but less than that for high-grade corporate bonds and the
S&P 500. In either half of the 1982-88 period, the realized returns on low-grade bonds are never
the greatest nor the least. In both halves, the returns on low-grade bonds exceed those of small

stocks. The average monthly returns lead to the same conclusions.®

A. The Relative Volatility of Low- and High-Grade Bonds

In each of the four periods reported in Table 1, the estimated standard deviation of the
monthly low-grade bond returns is less than that for any of the other four categories of assets.
One explanation for this possibly unexpected result is a statistical one related to "stale" prices
among the individual bond prices in the index. To illustrate, assume that the prices of all low-
grade bonds fall, but that dealers mark down only half of the prices the first month and the
remaining the following month. Changes in an index of such prices will spread themselves over a
series of months, inducing positive autocorrelation in the calculated returns for the index and a
downward bias in the estimated standard deviations.'®

The first order autocorrelations for all of the monthly indexes of the five different types

of assets are positive with the exception of that for the S&P 500 in the 1982-85 period. The first

%Since the low-grade bond prices for 1982-1988 are bid prices, there should be no bid-ask
bias in the equally-weighted index of low-grade bonds reported in the text. In the logic of Blume
and Stambaugh (1983), an index representing the return from holding a single bond of each issue
virtually eliminates the bid-ask bias. The estimate of the returns on this latter index is the ratio
of the sum of the bond prices at the end of one month to the sum of the bond prices for the same
bonds at the end of the prior month, all adjusted for accrued income and coupon payments. The
average monthly return on this alternative index for 1982-1988 is 1.33 percent, and the annual
geometric mean is 16.8 percent. These estimates compare respectively to those presented in Table
1 of 1.31 percent and 16.6 percent.

"Fisher (1966) is perhaps the first to analyze the effect of stale prices on the autocorrelation
of returns in an index.



order autocorrelations are generally the greatest for the low-grade bonds and the small stocks.
The second order autocorrelations are sometimes positive and sometimes negative.

To account for the possibility of stale prices, we adjust the estimated standard deviations
of monthly returns for the observed autocorrelation.!! Adjustment for first order autocorrelation
or both first and second order autocorrelation does not affect the inferences drawn above--the
adjusted standard deviation for low-grade bonds is still less than that of the other four types of
assets (Table 1). Stale prices do not explain the apparently lesser volatility of low-grade bonds.

The return on a low-grade bond is a function of general interest rate changes, other
factors common to low-grade bonds, and factors unique to a specific bond. In an equally
weighted portfolio of a large number of bonds, diversification virtually eliminates bond-specific
risk. We can, therefore, safely ignore unique risk.

The indexes of long-term Treasury and long-term high-grade corporate bonds measure
the returns on long-term bonds, specifically with 20 years to maturity. In contrast, the average
time to maturity for the low-grade bond index is slightly less than 15 years at the end of 1988.
Other things equal, this difference in average maturities will result in a lower volatility for low-
grade bonds relative to longer term bonds since the former will have a lower duration.?

However, even if the average time to maturity were the same for the low-grade bond and
the government index, there are valid reasons for the volatility of a low-grade bond index to be
less than that of a government index. The sensitivity of the returns of low-grade bonds to
changes in the general level of interest rates, as measured by duration, is likely to be less than that

of governments with the same maturity. There are three reasons:

"The ad Justment process first annualizes the estimated monthly standard deviations, taking
into account the autocorrelation, apd then reexpresses these annualized standard deviations in
monthly units by dividing by +/12. The annualized standard deviation that adjusts for the first
order serial correlation is the estimated monthly standard deviation times
V12 +22p , where p4 1s the first order autocorrelation. The adjustment for the first and second
order autocorrelation is similar except that the estimated monthly standard deviation is multiplied
by V12 + 22p, + 20p; , where p, is the second order autocorrelation.,

"There are many possible mathematical definitions of duration, each making slightly
different assumptions about the way in which interest rates move. The text will use the term
loosely. To prove rigorously the statements in the text, one would need to postulate a specific
bond pricing model and a stochastic process for interest rates.
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First, the coupons on low-grade bonds are greater than those on governments. If

the current prices and the time to maturity of two bonds are the same, the one

with the greater coupon will have a lesser duration.

Second, low-grade bonds are callable.’® Intuitively, a callable bond is a mixture of two

bonds--a callable and a non-callable bond. The "effective” duration of such a bond is

somewhere between that of the two bonds. For most purposes, investors view
governments as non-caliable,

Third, the credit quality of the issuer of a low-grade bond may improve. In this case, the

issuer may decide to call and refinance at a lower interest rate even if there has been no

change in the overall level of interest rates. The possibility of improved credit increases
the likelihood of a call.

In addition to unexpected changes in the general level of interest rates, factors common to
all low-grade bonds induce additional volatility, The spread between the yields on low-grade and
long-term government bonds is a measure of these additional factors. Since the standard
deviations of returns for the low-grade bond index are less than those for the government bond
index, the reduction in volatility due to lower duration exceeds the increase in volatility stemming
from unexpected changes in spreads.

To separate the volatility of low-grade bonds that is due to unexpected changes in interest
rates from that due to unexpected changes in spreads, we construct an equivalent "default-f ree
bond" for each low-grade bond and form portfolios of these equivalent bonds. Such an equivalent
portfolio controls for call and maturity differences, and, therefore, differences in duration.
Hence, any differences in volatility between our low-grade index and the default-free equivalent
portfolio can be attributed to volatility stemming from unexpected changes in spreads.

There are two steps in the construction of an equivalent "default-free" bond. First, we

identify a portfolio of government bonds that matches the promised cash flows from the coupons

and principal repayment for each low-grade bond at the time it first enters the sample.'® Then,

3At the end of 1988, the average time to first call for our low-grade bond sample is 3.50,
resulting in an average duration measured to first call of 1.99 Years.

Y“We use a backward iterative algorithm to match the cash flows of the low-grade bond with
the cash flows of a portfolio of government bonds. First, identify a government bond that
matures at the same time as the low-grade bond. Second, find the number of government bonds
to buy in order to match the cash flow at maturity of the low-grade bond. Third, reduce all the
previous payments on the low-grade bond by the coupon payments on the government bond. We
repeat these three steps, but with the "maturity" redefined as the date of the last uncovered cash
flow, until we identify a portfolio of the government bonds that mimics the cash-flows of the
low-grade bond. In the first step, if we cannot identify a government bond that matures at the

6



we estimate the value of the call provision of the low-grade bond" and subtract this estimate
from the price determined in the first step. The returns from this adjusted series of prices mimic
an equivalent callable default-free bond. Averaging these returns over all bonds in a specific
month provides a monthly index.

The standard deviation of this index of equivalent default-free callable bonds is 1.93
percent. As reported above, the standard deviation of the low-grade bond index over the same
period is 2.21 percent. The standard deviation of an index of default-free bonds with the same
maturity and coupon characteristics as our sample of low-grade bonds, but before adjustment for
call features, is 3.05 percent (Figure 2). Thus, the call features of low-grade bonds are important
in reducing their volatility. That the volatility of the low-grade bond index still exceeds the
volatiiity of a comparable default-free bond reflects the additional volatility attributable to
unexpected changes in yield spreads.

The earlier finding that the standard deviation of the low-grade bond index is less than
that of the long-term government index is misleading. If one compares the two types of assets
with explicit control for the differences in coupon levels and call features, the volatility of the
low-grade bond index is greater than a comparable default-free index. The additional volatility
of low-grade bonds due to changes in spreads is not sufficient to make these bonds more volatile

than long-term governments.

B. Aging Bias
The empirical work of Altman (1989) and Asquith, Mullins, and Wolff (1589) suggests

that the probability of default increases with the age of a bond. If 50, the expected returns and

same time as the low-grade bond, we identify a government bond that matures before the low-
grade bond. We then assume that the payments on the government bond are reinvested at the
coupon rate on the government bond.

>The Black-Scholes f. ormula is used to estimate the value of the call provision on a bond.
This estimate values the call provision up to the end of the call protection period only, and thus
implicitly assigns a zero value to the call after the call protection period. Explicitly valuing this
additional call protection would only lead to a further reduction in the volatility of the
comparable default-free bonds. The riskfree rate used in this calculation is the six-month
Treasury Rate provided by Salomon Brothers.
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volatility of a low-grade bond may change with the age of a bond. If investors had not properly
anticipated the probability of default when the bonds were originally issued, the realized returns
on older bonds may be less than on newly issued bonds. In the growing market for low-grade
bonds, newer bonds have a greater weight in the index than would occur in a mature market. This
greater weight on new bonds may mask possibly lower returns on older bonds. One way to
examine this possibility is to compare the returns of a sample of "old" bonds to the returns on a
portfolio diversified across age groups. We therefore analyze the sample of the "oldest" low-grade

bonds--those issued in 1977 and 1978.

B.1. The Returns for the 1977-78 Low-grade Bond Cohort

In 1977, investment bankers underwrote 26 publicly-traded low-grade bonds with a face
value of slightly more than $900 million, and in 1978, they underwrote 52 publicly traded low-
grade bonds with a face value of almost $1.5 billion.® Appendix tables 1A and 1B list and
describe each of these bonds.

For the purposes of calculating a realized return, we collected a final price for each of these
bonds. This final price is one of the following: (1) if the bond defaults, the first month-end
price following the date of default; (2) if there is an exchange, the first month-end price
following the announcement of the exchange, but if this price is not available, an estimate of the
value of the securities received in the exchange; (3) the actual call price; or (4) the price at the
end of 1988. Appendix Tables 2A and 2B contain these final prices and the source of the
information. Of the 78 bonds issued during 1977-78, 15 defaulted, 22 were called, and 14 were
exchanged during the 1977-88 period, 3 matured before 1988, and 24 were still outstanding at the
end of 1988.17

As long as the prices in Appendix Tables 2A and 2B are unbiased, the returns calculated

with these prices can be viewed as the returns on a buy-and-hold policy. We point out, though,

"®These bonds were identified from the calendar of new offerings in the S&P Bond Guide and
the new rating section of Moody’s Bond Record.

"For one of these 24 bonds, we were unable to obtain bond prices after December 1987, As a
result, we treated the bond as if it were called at the last available price.

8



that with the exception of cali prices, all of the prices are quoted prices. The thin trading that
characterizes the low-grade market raises questions about the interpretation of quoted prices. In g
thinly traded market, any large transaction might affect the quoted price. To determine the
sensitivity of the following results to this interaction between trading and prices, we alternatively
reduce the final prices of defaulted bonds as reported in Appendix Tables 2A and 2B by 10
percent, 50 percent, and 100 percent,'®

The published or "promised” yield on a newly issued bond is the yield to maturity at the time
of issue.!? Appendix Tables 3A and 3B list these yields for each bond issued in 1977 and 1978.
To summarize the promised yields of the individual bonds, we compute the vield for the entire
portfolio of bonds. Calculating this summary measure involves two steps: (1) sum within each
month the cash flows of all the bonds outstanding, weighting the cash flows by the size of issue,
and (2) calculate the yield, or internal rate of return of this aggregate time series. Table 2 reports
this summary measure of promised vield separately for the low-grade bonds issued in 1977 and
1978 and for both years combined. The promised yield on all low-grade bonds issued in both
1977 and 1978 was 11.12 percent.

The realized return on an investment in a portfolio of bonds to the end of 1988 hinges on: (1)
the actual calls, exchanges and redemptions, the value of the bond at default or at the end of
1988, if still outstanding; and (2) the rate at which the coupons and other cash flows can be
reinvested. Using the final prices reported in Appendix Tables 2A and 2B, we have computed the
realized returns for the 1977 and 1978 cohort of low-grade bonds. These calculations assume that
the monthly cash flows from a single bond or the aggregate cash flows from a portfolio of bonds

are reinvested in one of three indexes. Thus, there is an initial cash outflow in the case of a

18Hradsky and Long (1989) have analyzed the price pattern of bonds prior and after default,
adjusted for general price movements in the low-grade universe. Their results show that, on
average, the price falls very dramatically before the month of default, continues to fall but more
slowly for the next six months or so, and then over the next 18 months increases to a level above
the price at default. Thus, the price at default may be a good measure of the price of a bond for
a buy-and-hold policy.

9Promised yields will exceed the coupon rate if the bond is issued at a discount. The yields
calculated in this study follow the conventional method for determining stated yield--six-month
effective yields multiplied by 2 to obtain an annual nominal yield.

9
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single bond and a series of cash outflows in the case of a portfolio of bonds and a final value as
of December 31, 1988. The internal rate of return of these cash flows is the estimated return.

If the cash flows are reinvested in the Blume-Keim low-grade bond index, the total
return, for the combined sample of bonds issued in 1977 and 1978 and using the final default
price reported in Appendix Tables 2A and 2B, is 10.58 percent (Table 2).2% If reinvested in high-
grade corporate bonds, the return is 10.63 percent. If reinvested in long-term Treasury bonds,
the return is 10.39 percent. In the extreme case in which the final values of all defaulted bonds
are zero, the corresponding returns are 10.12 percent for the low-grade bond index, 10.16 percent
for the high-grade corporate index, and 9.92 percent for the long-term Treasury bonds. These
returns are very close to those reported for the overall sample, suggesting that the overall returns
are not subject to any significant age bias.

Between the late seventies and the eighties, there was a general increase in the coupons on
high-grade bonds, allowing investors to reinvest their coupons and principal repayments at greater
rates than they might have anticipated in 1977 or 1978. Thus, one might argue that the returns
realized by the 1977-78 cohort overstate the returns that investors may have thought possible at
the time. Two additional series of returns provide an analysis of this possibility. The first
assumes that the reinvestment rate for coupons and principal repayments is the promised yield,
and the second assumes more conservatively that the reinvestment rate is the promised yield less
two percent to reflect possible defaults. The returns for both years combined range from §8.23
percent to 9.59 depending upon the assumed discount for defaulted bonds and the reinvestment
rate (Table 2),

For purposes of comparison, the (promised) yield on intermediate Treasury bonds issued

during the 1977-78 period averaged 7.60 percent. The vield on the composite AAA corporate

For an individual bond, this return is computed by comparing the final lump-sum proceeds,
which result from monthly compounding of the reinvested cash flows at the lower-grade index
rate of return, to the initial investment at the issue price; that is, a normal price relative. The
aggregate return is computed by first summing all cash flows within each month and reinvesting
them at the lower-grade rate of return, compounded monthly to arrive at a lump-sum final
amount. The internal rate of return computed using this final cash flow and the series of
{negative) initial investments made in each bond during 1977 and 1978 provides an estimate of
the return.
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index averaged 8.43 percent. Since the high coupons and callability features of low-grade bonds

shorten the duration of low-grade bonds, the yield of intermediate-term Treasury bonds of 7.60

percent is probably the more appropriate benchmark to use in evaluating the returns of the low-
grade bonds issued in 1977 and 1978,

That the return on an index of low-grade bonds does not vary much with the final value
attributed to defaulted bonds is not that surprising. Even if a bond defaults and then has no
value, the realized return will still be positive if the coupons are large enough and the bond pays
the promised coupon a sufficient number of times before default. For example, in Table 3 we
show that the annual realized return of a bond that pays coupons for eight years and then
becomes valueless is -1.0 percent if the coupon is 12 percent, 2.7 percent if the coupon is 14

percent, and 6.2 percent if the coupon is 16 percent,

B.2. The Relation Between Default Rates and Bond Age

The empirical work of both Altman (1989) and Asquith, Mullins and Wolft (1989) indicates
that defauit rates increase with the age of a low-grade bond. However, a further analysis of the
data that Asquith et al have collected shows that a significant portion of the higher default rates
that they attribute to the age of a bond might better be attributed to general economic conditions
than to age itself. There are more defaults in some years than others--regardless of age,

A rearrangement of the default rates shown in Table 3 of Asquith et al illustrates this
phenomenon. Specifically, in our Table 4 we rearray their default rates by calendar years (rows)
and age of bond (columns). At the bottom of each "age" column in the top panel of Table 4 is the
average default rate for that age category. Consistent with prior findings, these average default

rates are positively and significantly correlated with the age of the bond (t = 4.58).2

21We test the null hypothesis that the rank correlation between bond age and default rate is
equal to zero. To do this, we first determine the age of the bonds and the ranking of default rates
for each year within each cohort. For example, in the 1977 cohort there are twelve age
categories--one year old (i.e.,1977) through twelve years old (1988)--and twelve rankings for the
magnitude of default rate in each year--one for the lowest default rate (0.0%) and twelve for the
highest (19.27%). We pool these values for each of the ten cohorts examined by Asquith et al,
resulting in a sample of 75 observations. The computed Spearman rank correlation is 0.49 and the
Fisher z-transform provides the test statistic.

11



Table 3

Realized Yield on a Bond Issued at Par
as a Function of Years to Default and Coupon Level,
Assuming No Residual Value After Default

Default Immediately Following Year

Coupon 2 4 6 8 10 12 14
8 -72.0% -36.2% -18.74 -9.4% -4.0% -0.6% 1.6
10 -67.8 -30.8 -13.7 -5.0 0.0 3.0 5.0
12 -63.8 -25.9 -9.2 -1.0 3.6 6.4 8.2
14 -60.0 -21.4 -5.1 2.7 7.0 9.5 11.1
16 -56.3 -17.1 -1.2 6.2 10.2 12.5 13.8
Source: Authors' calculations
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Analysis of the rearranged data shows that in several years, most notably 1985 and 1987,
the default rates were uniformly high across all age groups. In contrast, in 1988 the default rates
were uniformly low across all age groups. This f inding is not very surprising since general
economic conditions contribute to the likelihood of default.

The bottom panel of Table 4 reports a default measure that ad justs for this time dependency,
defined as the raw default rate less the mean default rate for the year in which the bonds
defaulted. The averages of these mean-adjusted default rates, reported at the bottom of each
column, are still positively
related to the age of the bond, but the relation is no longer significant at the usual levels (t =

1.91).22

II. Covariability of Low-Grade Bond Returns

Low-grade bonds exhibit some of the characteristics of high-grade bonds and some of the
characteristics of equities. From 1977 through 1988, the correlation between low-grade bonds
and long-term Treasury bonds is 0.72 (Table 5). In contrast, the correlation between Treasury
bonds and high-grade bonds is 0.95. The correlation between low-grade bonds and small stocks is
0.51. In contrast, the correlation between Treasury bonds and small stocks is 0.20. The
correlations over the various subperiods shown in Table 5 point to stmilar conclusions.

To analyze further the relation between low-grade bond returns and other types of assets,
we estimated a series of regressions using the monthly return on the low-grade bond index as the
dependent variable. The independent variables include returns from various combinations of the
long-term government bond index, the long-term high-grade corporate index, and the small stock
index.3 We also included two dummy variables to reflect temporal or seasonal patterns in the

low-grade bond returns. The first is a variable that has a value of one for January observations

22The details of this test are the same as those described in footnote 8, except that the default
rankings are now based on the mean-adjusted default rates. The resulting rank correlation is
0.22,

BWe also estimated regressions using the S&P 500 index in place of the small stock index.
The results are very similar,
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Table 5

Correlations of Returns of Various Asset Categories
Various Dates

Low-
L.T. Small
Corp. Grade S&P 500 Stocks
Corp.

A. 171977 - 12/1988
L.T. Government Bonds 0.95 0.72 0.35 0.20
L.T. Hi-Grade Corp. Bonds 0.77 0.33 0.19
Low-Grade Bonds 0.50 0.51
S&P 500 0.82
B. 1/1982 - 12/1988
L.T. Government Bonds 0.92 0.63 0.33 0.17
L.T. Hi-Grade Corp. Bonds 0.72 0.32 0.17
Low-Grade Bonds 0.55 0.52
S&P 500 0.87
C. 1/1982 - 6/1985
L.T. Government Bonds 0.96 Q.70 0.46 0.24
L.T. Hi-Grade Corp. Bonds 0.77 0.46 0.26
Low-Grade Bonds 0.61 0.u48
S&F 500 0.83
D. 7/1985 - 12/1988
L.T. Government Bonds 0.92 0.56 0.25 .11
L.T. Hi-Grade Corp. Bonds 0.61 0.21 0.08
Low-Grade Bonds 0.56 0.58
S&P 500 0.90

Source: See Table 1



and zero otherwise. This variable reflects the mounting evidence that the process generating
returns may be different in January from other months. For example, Keim and Stambaugh
(1986) find a significant January seasonal in the risk premiums of low-grade bonds as well as
smaller stocks.?* The second dummy variable has a value of one for October 1987 and zero
otherwise. October 1987 was a month of considerable turbulence, and the normal relations
between the different markets may have temporarily changed.

The regressions for both the 1977-1988 and the 1982-1988 period lead to similar
conclusions (Table 6) and will be discussed together.?’ The return on the long-term Treasury
bonds is a purer measure of interest rate risk than the return on long-term high-grade corporate
bonds. Both the government returns and the small stock returns, whether included together or
separately, are significant. Replacing the government returns with the high-grade corporate
returns leads to greater R-squareds, suggesting that there is a component to the variation in low-
grade returns in addition to the pure interest and equity effects. These results support the
conjecture that low-grade bonds can be viewed as a hybrid security incorporating some of the
features of bonds and equities.

The coefficient on the January dummy is consistent with a January seasonal of one to two
percent. In the regressions that include only bond returns and the dummy variables, the
coefficient is positive for both periods, but only significant for the 1977-1988 period. Replacing
the bond returns by the stock returns reduces the size of the coefficient to less than one percent,
In the 1977-1988 period, the coefficient is no longer significant at the usual levels. However, in
the regressions including both bond returns and stock returns, the coefficient on the January

dummy variable is significant in the overall period. This behavior of coefficients suggests that

2*In addition to this relation in January, Keim and Stambaugh (1986) find that the premium
of low-grade over high-grade bonds and the premium of small over large stocks are correlated for
all months over the 1928 to 1977 period. We confirm this for the 1977-88 period with a
correlation of 0.45. This is further evidence that equity price movements, and in particular price
movements of small stocks, may play a role in the determination of low- grade bond prices and
the variability.

®The same regressions for each half of the 1982-1988 period lead to similar conclusions as the
overall period and thus are not shown to conserve space.

13



"§J40JJ9 PJEPUBIS JUIISTSUOD DTISBPIOEOJD3Y YJTM POJBRINOTED

| 9Tqel 23§

1904N0g

senTeAa-3 9Je sosayjusJged ui mgmnezzF

(16°€) (gL°6) {(t9°1) (09°1-) (gL 2)
69°0 8cl "0 L8 "0 Hi-iL S8 L- Zgh'o
(1e°¢€) (L0°9) (62" 1) (€0"L~) (hE€"E)
L5°0 chl "0 c9t 0 a0°1 T - 6G'0
(25°1) (0271} (2l°2) (50" 1)
120 €he'o 060 g€ 680
(1L9°6) (06°1) (g6°22-) (9¢°¢)
t9°0 BES'O 25"} 86° G- 160
(€6°9) (ga'l) (L17gl-) (16°£)

1G*0 020 Ll Lo 9- WA B86L-2861L ‘g4
(68°9) (gg°L) (a6°2) (ho'L-) (68°0)
0L°0 6HL 0O 080 91 £6°0- LL 0
(gG-9) (€6°9) (on°2) (g0"1-) (HE" L)
19°0 06l *0 86E"0 6E°1 €0 |- 6L'0
(65°9) (L) (€1°€) (ag° 1)
g2 o 8E2°0 1870 98 ¢ Ge'0
(9%°'8) (¢£°€) (€6°LL-) (€2°2)
1970 hs* o L1671 08" g~ 0E"0
(6L°1) (18°2) (25°91-) {(hs'2)

250 S9h°0 161 20" 9~ 6£°0 BE6L~LLBL 'V

uJaniay 1e30] uaniay te30] uJanijsy 1e3ol Aummg Auwum
24 SH0098 TTRWS puog -daoj puog* ja0n Aaenuep 1861l ‘190 3deaasur

| S2TqeTIERp Aumng pue suamysy 4e¥JeN }203g pue puog uo

SuJn}dYy puog Spran-Mo JO SUOTSSaJZay

9 |9T1qQeL



there is some interaction among the bond returns, the stock returns, and the month of January
that these regressions do not fully capture--a possible sub ject for future research.

The coefficient on the dummy variable for October 1987 is negative and significant at
usual levels in the regressions that exclude the small stock returns, However, this coefficient is
positive and significant in the regressions that only include the equity returns. This pattern in the
values of the coefficients on this dummy variable are consistent with an interpretation of low-
grade bonds as hybrid securities. In October 1987, the return on the low-grade bond index is less
than predicted by their normal relation of these bonds to governments and high-quality
corporates but greater than that predicted by their normal relation to small stocks. In the

regressions that include both bond returns and stock returns, the coefficient on the dummy

variable is no longer significant.

II1. Conclusion

This paper finds that a diversified portfolio of low-grade bonds with more than 10 years
to maturity exhibits less volatility than indexes of long-term Treasury bonds, long-term high-
vield corporate bonds, S&P 500 stocks, and small stocks. This perhaps unexpected result is
attributable in large part to the lower sensitivity of low-grade bonds to unexpected changes in
interest rates. A comparison of the volatility of low-grade bonds to the volatility of equivalent
government bonds, equivalent in terms of coupons and call features, shows that low-grade bonds
have the greater volatility.

Previous work suggests that the probability of default of a low-grade bond increases with
the age of the bond. Even if true, a detailed analysis of the returns realized by all low-grade
bonds issued in 1977 and 1978 finds that such an increased probability of default does not induce
any significant bias in the empirical results of this paper. Moreover, this paper presents evidence
that at least part of the observed tendency for the probability of default to increase with the age
of a bond is due to cyclical conditions in the credit market that affect all bonds regardless of their

age. Thus, the relation of default to the age of a bond is weaker than previous studies suggest.

14



Finally, the paper finds support for the conjecture that low-grade bonds are hybrid
securities with some of the properties of bonds and some of the properties of equities. Any model

the returns of these bonds should include both bond and equity factors.
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CTAvEY
&/15/81 °
5/1/88
12/1/84
F/1/88
7/1/88
10/15/88
8/1/88
5/1/88
4/15/88
12/1/88
8/15/88
10/1/88
2/15/88
5/1/88
1731/83
5/15/88
28/1/88
1/1/88
8/1/88
971783
5715/88
10/1/88
10/1/88
F/1/88
12/1/88
&£/1/86
7/15/85
8/15/88
4/15/88
471787
9/15/83
6/15/83
471785
&£/1/88
1271788
10/1/88
4/1/88
9/1/83
4/15/79

AmMT. Issued
(inmil.)

7.5
17
20
&0
50
25
29
25
15
s0
12
b
4
30
15
20
23
35
10
25
20
100
10
27.
10
25
15
258
0
35
25
25

i

Issue
Price

99.7%
oo*
100
100
00
99
100
79.5625
99
100
100
ico
100
100
100
93.5*
e
106
100
99.73
100
100
100
88.625~
95.94*
120
99
100
100
95.5*
93,935
a7.8d5~
89
100
99.5
99.5
100
100
§6.73
100
100
94.5*
100
a*
96
§9.25
100
100
100
100
100
100



appenaix Table 2A
Last Prices for Junk Sonas lssued in 1977

Maturity Last Price Disposition of Bond
tssuer ot dond Date *Montn Eng Moocy’'s  S&P Explanazion Source
iction Incustries, Inc. 1992 Jec 88 g2 88 outstamding as of 12/88 $aP Bend Guide, 1/39
iFL Coro. 1997 Dec 28 44,28 LL.25 Gutstanding as of 12/28 S&P Bond Guide, 1/89
zuttes Gas & Qil Ca. 1997 Aug 85 25.3T Defaulted om 8/15/85 payment  S&rP Bond Guide, 9/83
~aesars Waorld 1997 Jul 83 §9.5 89.5 £xchange offer expires 8/17/83 Capital Changes Reporter
<ascaqe Nat. Gas Corp. 1992 talleg 12/1/88 at 101.482 $&P 8ond Guide, 12/88
caryster Fimancial 1987 Matured Seatemoer 1, 1987 Maturity cate of bona
tity Investing 1997 Called 9/1/85 at 105.28 S&P Bond Guice, %/85
lamaisce, [ne, 1983 Dec 22 23 93 Ccutstanding as of 12/88 $&P Bond Guige, 1/89
zmerson Radio Cero. 1992 Cailed 9/26/85 at 100 S$&P Called 3ond Record
sulf Res. & Chem. Corp. 597 Dec 88 91.5 F0 Qutstanding as of 12/88 3&P Bond Guice, 1/89
“sar Petroieum 1992 Called 12/1/88 at 100 S&P Bena Guide, 12783
Loral Corp. 1997 Dec £8 100.5 100 Qutstanaing as of 12/88 S&P Bond Guides, 1/89
TV Corp. 1997 Apor & T 76 Exchange otfer of 4/20/86 First Boston
4ignigan General 1992 Dec 321 66.25 66.3 Zxchange qffer first noted $4P Bora Guicde, 1/82
san. Amer. World Afrw. 1994 Called 12/20/88 at 100 S&P 3ond Guide, 12/88
san. Amer. wWorld Airw, 1994 Dec 28 100 Qutstanaing as of 12/88 S&P Bond Guide, 1/89
2aiychrome Corp. 1997 Called on 7/11/88 ar 102.042 S&P Called 3ond Recard
smith’s Transter 1987 Matured Novemoer 1, 1987 Maturity date of bond
Tannetices 1992 Nov 83 $2.125 92.25 Prop called SiP Zond Guide, 12/83
Texas Int'l Co. 1997 Jun 35 48.5 49.5 Exchnange offer of 6/6/83 first Boston
Uy Ind. 1987 Maturea April 15, 1987 Maturity date of bond
1.3, Home 1987 Seo 85 93.125 $3.125 £xcnange otrfer af 9/5/85 First Boston
western Co. of N. A. 1997 Sep 835 57 57 Excnange offer of 9/10/85 First Boesion
western Paciftic RR 2002 Cailed on 3/2/87 at 105.39 34P Called Sond Recors
~orld Airways 1993 May 84 71.129 71.125 Excnange offer first noted S&P Bond Guide, &/84
Zapata Corp. 1997 Sep 26 29.125 Jefaulted on 9/15/88 payment s&P Bong Guice, 10/36

* Month end prices taken from next meath’s S&P 3ond Guide
and Moody’s Bormd Recorc: Honth end May 86 figures taken i
from June 84 issue of S&P and Moogy’s



Issuer of Sond

Anglo Co.

Arrow Electronics
A-T-0, Inec.

sangor Punta

Jangor Punta

Sudget Capital
Califarnia Life

ZCI Corp.

Champien Parts Reb.
Charter Ceo.

Zharter Medical
Columbia Gen'l
Crown Industries
Crystal 01l
Jocumation

Zarly Calif. Ind.
Zssex Chemical
Filmways, Inc.
Foothill Group
Slobal Marine
[nforex, Inc.

Itel Corp.

Kay Corp.

enai Corp.

Yedenco

Midland Glass

Moran 3res.

Norin Carp.

Jak Industries
Petro-Lewis Cocp.
Petro-Lewis Corp.
Preuna Corp.

Ramada Inns

Realty Refund Trust
Risdon Manufacturing
Savin Corp.

Sea Containers

Sun Chemical

Sys. Eng. Laos
Telemed Corp.

Telex

Texas Int'!l Airlines
Texas [nt'l Co.
Tipperary Corp.
Transcontinental Oit
Z20th Century-Fox Film
Tyter Corp.

UNC Resources
Wainoco Qil

Western Co. of N. A.
Wetterau finance
Warld Alrways

Maturity
Date

1998
1998
1998
1998
1598
1998
1998
1998
1993
1998
1993
1993
1993
1990
1998
1993
1998
1998
1998
1998
1598
1998
1998
1998
1993
1998
1998
1998
1998
1998
1997
1993
1993
1998
1998
1998
1998
19946
1993
1993
1996
1998
1997
1998
1598
1998
1998
1998
1998
1998
1993
1994

Arpendix Table 28

Last Prices for Junk Bonds [ssued in 1978

Month End*

Nov
Dec
Dec

Sep
Apr
Dec
Dec
Apr

Apr
et
Dec

Dec
Dec
Aug
Oct
Mar
Dec
Qct
Dec
Dec
Jan

Feb
Nov
Hov
Dec
Dec

Feb
Dec

Sep
<un
Mar
Nov
Dec
Dec

Dec
Sep

Last Price
Moody's

g2

14.5
86

92.3
35.75

65

87.75
35
20.125
46

99.5
68.75

57
£6.625
61,25

39.5

49

16.5
25

36.5

12
45
50

86.5
98

35

31
20.125
94

45
99.5

44

57
66,4625
61.25
92.625
89.5

49
85.5

47,3
49

54
86.5
&3

as
57

* Month end prices taken from next month's S$&P Bond Guide

and Moody's Bond Record:

from June 86 issue of S&P and Moody's

Month end May 846 figures taken

Dispositicn of Bond
Explanation

First rated as defaulted
Qutstanding as of 12/88
Qutstanding as of 12/88
Called on 3/18/87 at 105.25
Called on 3/18/87 at 105.347
First rated as defaulted
First rated as defaulted
Cutstanding as of 12/88
Outstanding as of 12/83
First rated as defaulted
Called on &4/10/87 at 101.1
Qutstanding as of 1/1/89 at 97
Called on 12/14/86 at 104,53
First rated as defaulted
First rated as defaulted
Qutstanding as of 12/88
Called on &/1/87 at 102.27%
OQutstanding as of 12/88
Outstanding as of 12/88
First rated as defaulted
First rated as defaulted
Last price before rated in default
Qutstanding as of 12/88
First rated as defaulted
Qutstanding as of 12/88

Last available price in either
First rated as defaulted
Called on $/1/88 at 101.5
Exchange offer of 2/7/85
Exchange offer of 11/6/85
Exchamge offer of 11/6/85
Qutstanding as of 12/88
Qutstanding as of 12/88
Called on 10/16/86 at 101
Called on 10/1/84 at 107.43
First rated as defaulted
Outstanding as of 12/88
Cailed 12/1/88 at 100

Called on 3/3/86 at 100.375
Cailed on 7/15/86 at 102,45
Called on 3/23/87 at 102.35
Defaulted on 10/15/83 payment
Exchange offer of 6/6/85
Exchange offer of 3/31/85
Exchange offer first noted
Qutstanding as of 12/88
Gutstanding as of 12/88
Called on 7/14/86 at 103.56
Cutstanding as of 12/88
Exchange offer of 9/10/85
Cutstanding as of 1/1/8% at 94.75
Called on 5/1/87 at 101.125

Source

S&P Bond Guide, 12/83
S&P Bond Guide, 1/8%
$&P Bond Guide, 1/89
S&P Called Bond Record
3&P Called Bond Record
S&P Bond Guide, 10/88
S&P Bond Guide, 5/82
Moody's Bond Record, 1/8%9
Moody's Zond Recerd, 1/8%9
S&P Bond Guide, 5/84
S&P Calied Bond Record
National Bond Summary
S&P Called Bond Record
$&P Bond Guide, 5/86
S&P Bond Guide, 11/84
S&P Bond Guide, 1/89
S&P Called Bond Record
S&P 3ond Guide, 1/89
s&P 3dond Guide, 1/89
S&P Bond Guide, 9/85
S&P Bord Guide, 11/87
by S&P Bond Guide, 8/8C
S&P Bord Guide, 1/89
S&P Bord Guide, 11/84
S&P Beond Guide, 1/89
Moody's or 5&P

S&P Bond Guide, 2/87
S&P Bond Guide, 1/88
First Seston

First Boston

First Seston

S&P Bond Guide, 1/89
S&P Bond Guide, 1/8%
$&P Bond Guide, 9/858
S&P Called Bond Record
S&P Bond Guide, 3/85
S&P Bond Guide, 1/89%
S&P Bond Guide, 12/88
S&P Called Bond Record
S&P Called Bornd Record
S&P Called Bond Rececrd
S&P Bond Guide, 10/83
First 8oston
Firsz 3osten
S&P Bond Guide,
S&P Bond Guide, 1/8%9
S&P 8ond Guide, 1/89
S&P Called 8ond Record
S&P Bond Guide, 1/8%9
First Besten
Nationmal Bond Summary
S&P Bond Guide, 5/87

12/83



Appendix Table 3A
Promised and Actual Performance on Individual Junk Bonds
Issued in 1977

Return to Oecember 1988 with
coupons and repayments reinvested at:

Bond Issue  Redemption Promised
Date Date Yield Junk  High-Grade T-3onds
Yield Coarporates Yield
Yield

Acticon Ind. Sep 77 Dec 88 10.89% 11.36% 11,424 11.22%
APL Corp. Jul 77 Lec 88 10.75% 9.85% 9.87% 9.65%
Buttes Gas & Oil Aug 77 Aug 85 11.10% 8.23% 8.36% B.14%
Caesars World Dec 77 Jui 83 12.29% 12.3%% 12.72%  12.53%
Cascade Nat. Gas Dec 77 Dec 88 10.50% 11.31% 15.24% 11.08%
Chrysler Fin/{ Aug 77 Sep 87 2.40% 10.58% 10.67% 10.47%
City Investing Aug 77 Sen 8% 10.43% 12.08% 12.22%  12.12%
Comdisco Dec 77 Dec 838 11.37%4 11.76% 11.69% 11,50%
Emerson Radio Qet 77 Sep 86 11.384% 11.83% 11.83%  11.29%
Gulf Res. & Chem. Cct 77 Dec 38 10.77% 11.286% 15.27% 11.07%
Lear Petroleum Dec 77 Dec 28 11.50% 12.02% 11.95%  11.78%
Loral Corp. Sep 77 Dec 88 10.75% ‘ 11.4%% 11.55% 11.36%
LTY Corp. Feb 77 Apr 86 11.30% 11.07% 10.97%  10.61%
Michigan General Aug 77 Dec 81 11.00% 10.93% 11.06%  10.55%
Pan Am Ser. A Apr 77 Dec B8 11.50% 11.87% 11.87% 171.54%
Pan Am Ser. B Apr 77 Dec B8 11.50% 11.87% 11.81%  11.62%
Polychrome Qct 77 Jul 88 10.50% 11.38% 11.33% 11.15%
Smith’s Transfer Nev 77 Nov 87 8.36% 10.69% 10.43% 10.17%
Tannetics Dec 77 Nov 83 10.50% 11.34% 11.69% 11.52%
Texas Int‘{ Co. Aor 77 Jun 85 11.30% 9.65% 9.73% 9.52%
U.S. Home Aug 77 Sep 85 10.00% 10.93% 11.104  10.99%
Uv Ind. Apr 77 Apr 87 7.25% 9.16% 2.13% 8.89%
Western Co. of N.A. Dec 77 Sep 85 11.29% 9.75% $.92% Q.77%
Western Pacific RR Jun 77 Mar 87 9.18% 1G.48% 10.274 9.99%
World Airways Aug 77 May 84 10.21% 16.52% 10.95% 10.77%
Zapata Corp. Mar 77 Sep 86 11.30% 9.06% 9.08% 3.78%



Appendix Table 38
Promised and Actual Performance on Individual Junk Sonds
Issued in 1978

Return to Decemper 1988 with
coupons and repayments reinvested at:

Bond Issue Redemption  Promised
Date Date Yietd Junk  High-Grade T-3onds
Yield Carporates Yield
Yield

Anglo Co. Jut 78 Nov 83 11.91% 10.58% 10.92%  10.70%
Arrow Electronics Jun 7 Dec 88 12.13% 12.24% 12.18% 11.98%
A-T-0, Inc. Mar 7. Lec 88 10.28% 11.09% 11.18%  10.96%
8armgor Punta, 11.5 Jun 78 Mar 87 11.38% 11.98% T1.79%  11.45%
3angor funta, 11.25 Oct 78 Mar 87 11.25% 12.02% 1M.946%  11.59%
8udget Capitatl Jut 78 Sep 28 12.14% 9.57% 9.49% 9.23%
California Life Mar 78 Apr 82 11.00% 6.22% 4.18% 5.6%9%
CCI Corp. Dec 78 Dec 88 12.80% 12.58% 12.56% 12.33%
Champicn Parts Reb, Dec 78 Dec 38 13.41% 13.18% 13.15%  12.93%
Charter Co. Sep 78 Apr 84 10.63% 7.41% 7.90% 7.51%
Charter Medical feb 78 Apr 87 11.00% 11.56% 11.49%  11.20%
Columbia General Apr 7 Dec 28 11.12% 11.86% 11.84% 11.64%
Crewn [ndustries Sep 78 Dec 86 12.30% 12.64% 12.38%  12.05%
Crystat Qil Jun 78 Apr 86 12.583% 8.17% 8.14% 7.81%
Documation May 78 Oct 84 11.50% 10.39% 10.55%  10.36%
Early California Ind. Dec 78 Dec 88 13.52% 11.95% 11.924  11.587%
Essex Chemical Aug 78 May 87 11.26% 12.03% 12.09% 11.78%
Filmways, Inc. Jul 78 Dec 88 11.00% 11.48% 11.42% 11.19%
Foothill Group Oct 78 Dec 88 12.50% 12.81% 12.85% 12.43%
Global Marine Jul 78 Aug 85 12.274 9.07% 9.25% 9.02%
inforex, lnec. May 78 Qet 7 10.63% 1.98% 1.82% 1.58%
[tet Corp. Apr 78 Mar 80 9.62% 0.70% 0.£8% 0.36%
Kay Coro. Dec 7. Dec 28 13.50% 13.28% 13.24% 13.03%
Kenai Corp. Aug 78 Oct 84 12.01% 9.38% 9.85% Q.42%
Medenco Jun 78 Dec 88 M.77= 12.42% 12.45% 12.28%
Midland Glass Feb 78 Dec &7 10.75% 10.62% 10,494 10.26%
Meran Bros, May 78 Jan &7 11.63% ?.95% 9.80% F.49%
Nerin Corp. Aug 78 Jan 38 10.81% 11.85% 11.674 11.43%
Oak Incustries May 78 Feb 85 11.88% 10.42% 10,704 10.54%
Petro-Lewis, 11 Jan 78 Nev 85 11.79% 10.81% 10.76% 10.56%
Petro-iewis, 12.2% Jul 78 Nov 85 12.76% 11.50% 1574 11.39%
Pneumo Corp. Aug 7 Dec 88 1.33% 12.06% 12.12% 11.93%
Ramada Inns Sen 78 Dec 88 11.56% 12.10% 12.22% 11.9%%
Realty Refund Trust May 78 Oct 86 12.00% 12.26% 12.12%  11.88%
Risdon Mfg. Oct 78 Qct 86 11.82% 12.57% 12.48% 12.12%
Savin Corp. Qct 78 Feb 84 11.484% 9.53% 9.51% 9.21%
Sea Containers Sep 78 Dec 88 10.25% 10.88% 11.00% 10.79%
Sun Chemical Nov 78 Dec 88 11.38% 12.12% 12.09% 11.91%
Sys. Engineering Labs May 78 Mar 86 12.84% 12.75% 12.67% 12.19%
Telemed Aug 78 Jul 85 12.40% 12.31% 12.38%  11.95%
Telex Aug 78 Mar 87 11.75% 12.08% 12.04% 11.73%
Texas [nt’'l Airlires Apr 78 Sep 83 11.59% ?.01% F.22% B8.97%
Texazs Int‘l Co. Jut 78 Jun 8% 11.38% 10.37% 10.23%  i0,02%
Ticperary Corp. Sen 7 Mar 35 12.51% 2.12% $.43% F.18%
Transcontinental 0Oit Jun 7 Nov 33 12.85% 10.39% 10.62%  10.338%
20th-Century Fox Apr 78 Dec B8 10.34% 11.00% 11.07% 10.37%
Tyler Corp. Jurm 78 Dec 88 10.50% 11.13% 11.07% 10.88%
UNC Resgurces Dec 7 Jul 84 12.00% 12.38% 12.23% 11.78%
Wainoco Gil Sep 78 Dec 88 10.754 11.38% 11.46%  11.24%
destern Co. of N.A. Mar 78 Sep 85 10.60% G.86% 10.03% 9.87%
Wetterau Finance Sep 78 Dec 88 9.10% 10.38% 10.41%  10.22%

World Airways May 78 Apr 87 11.38% 11.98% 11.95% 11.564%



