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RISK AND RETURN CHARACTERISTICS OF LOWER-GRADE BONDS

Marshall E. Blume and Donald B. Keim

Particularly since the passage of ERISA, institutional investors have
increasingly been willing to consider investments that traditionally have been
considered highly speculative, Indeed, some institutional investors now
routinely use options and futures, instruments that formerly were viewed as
highly speculative and thus inappropriate investments. The rationale is that
these instruments, although risky if viewed alone, provide, in combination with
other assets, portfolios that overall are conservative (witness the writing of
covered calls).

The purpose of this paper is to examine the risk and return characteris-
tics of lower-grade corporate bonds. Institutional investors have frequently
considered such bonds as inappropriate for a conservative portfolio. However,
if diversification eliminates much of the risk of individual bonds, lower-grade
bonds might have an appropriate place in a conservative portfolio. Whether
they do or not depends upon their prospective risk and return characteristics.
The usual starting point for judging the prospective characteristics of an
investment is a detailed analysis of historical data, the subject of this

paper.

The Market

The emergence of an active and broad market for lower-grade corporate
bonds is a relatively recent phenomenon. Prior to the late seventies, the mar-
ket for lower-grade corporate bonds was dominated by railroad issues and other
"fallen angels" -- issues of formerly financially scund corporations that were
downgraded by Standard & Poor's and Moody's rating services. In the late

seventies, there developed a more active and considerably broader market than



in the past. The complexion of the market also changed considerably. For the
first time, investment banking firms -- notably Drexel Burnham Lambert --
allowed firms of less than investment grade access to the (public) capital
markets. No longer were high-yield bonds only those of "fallen angels."

Since the late seventies, the market has experienced considerable growth.
According to estimates by Drexel Burnham, new issuances of lower-grade straight
public debt amounted to $0.56 billion in 1977, whereas in 1985 such new issu-
ances totaled $15.4 billion. ' Drexel Burnham estimates that at the end of 1985
the size of the lower-grade market was $82 billion, a sizable percentage of the

total market for straight corporate debt.?

The Basic Data
OQur objective is to describe the risk and return characteristies of lower-
grade bonds. A common approach is the analysis of broad market indexes (e.g.,

Ibbotson and Sinquefield's Stocks, Bonds and Inflation). Unfortunately, there

are no widely-accepted indexes for lower-grade bonds as there are for the
equities market or for investment-grade bonds. Although several such indexes
do exist,3 some investors are critical of them because the indexes themselves
are constructed from estimated prices, so-called matrix prices, and not prices
at which trades could necessarily be executed. In contrast, Salomon Brothers
calculates a high yield index using actual dealer quotes for a minimum trade of
500 bonds. However, the return on their index is derived from the average
yield, average coupon, and average maturity of the bonds in their index and not
the realized returns of the individual bonds. Consequently, it represents the
return on a hypothetical bond and thus only approximates the returns of a port-

folio of lower-grade bonds.u

Like Salomon Brothers, Drexel Burnham Lambert
uses actual dealer quotes for its index.

A more serious problem with both the Drexel Burnham Lambert and Salomon



Brothers indexes is that a bond is dropped from their indexes before it goes
into default. If bond prices fall upon default, the return implied by these
indexes may overstate the returns that an actual investor might obtain if such
defaults are hard to predict. The indexes constructed in this paper address
this problem,

For these reasons, we construct a new index for the lower-grade bond
market. Both Drexel Burnham Lambert and Salomon Brothers provided us with
copies of internal worksheets that contain quotes for month-end bid prices for
the lower-grade bonds that they include in their indexes. The bonds in the
Salomon Brothers Index have the following characteristics: (1) greater than
$25 million outstanding; (2) greater than (or equal to) ten years to maturity;
(3) coupon greater than (or equal to) 10%; and (4) non-convertable. Since
Drexel Burnham Lambert utilizes a slightly different criterion from that of
Salomon Brothers and since Salomon Brothers' index contains more bonds, we only
utilize those bonds from Drexel Burnham that satisfy the same criteria as used
by Salomon Brothers.

The time period covered by these data is from December 1681 through Decem-
ber 1985. Before actually constructing a new index of lower-grade bonds, we
assess the quality of the prices in these two data sources. For bonds that
appear in both data sources in common months, we compute two serlies of equal-
weighted monthly indexes, one for Salomon Brothers and one for Drexzel. Ir
there were substantial differences between the monthly returns implied by these
two indexes, one might question the accuracy the data in one or both aof the
data sources. A scatter plot of the corresponding monthly portfolio returns
computed using the same bonds and the same time periods suggests, however, that
the Drexel and Salomon price changes contain similar assessments of changes in
value (Figure 1). The points plot quite closely to the 45° line, and the

correlation between the returns for the two separate portfolics is 0.93.



To avoid the bias due to dropping a bond before it defaults, we augment
the basic Drexel-Salomon data files with total returns derived from prices from
the S&P Bond Guide for the two months following the deletion of a bond from
either the Salomon or Drexel sample.5 Salomon or Drexel will delete a bond for
one of three reasons: 1} the bond defaulted; 2} the quality of the bond
increased to investment grade; 3) there was no demand for the bond. Since none
of these events is known until it actually happens, excluding the return for
the month in which the event occurs requires hindsight, and thus may bias the
index.

We construct the index as follows. In each month, we compute the total
returns (coupon and capital appreciation) for all bonds in the Salomon
subsample6 and for those in the Drexel subsample with more than 10 years to
maturity. For those bonds that appear in both subsamples, the monthly return
is computed using the average of the prices from both subsamples. We then com-
bine the individual bond returns with equal weights to arrive at a monthly
total index return. Appendix A contains the returns for the basic index.

The resulting index, which we shall term the B-K index to differentiate it
from Drexel and Salomon, represents a broadly diversified cross-section of the
lower-grade market, For example, in December 1985 the index included 197 bonds
issued by 153 companies. The companies represented a broad range of industries
(Figure 2). Exeluding those companies that are clearly in more than one indus-
try, the three industries with the largest number of bonds are broadcasting/
communications, hospital management/health care, and financial services/banks/

insurance.

The Overall Results
Over the period from January 1982 through December 1985, lower-grade bonds

had a geometric or compounded rate of return per month of 1.61%. The equiva-



lent annual rate is 21.1%. The equivalent annual rate for high-grade long-term
corporate bonds (rated AAA-AA) was 23.0% and for long-term government bonds was
21.1%.7 During this same period, the S&P 500 had an annual return of 20.3% --
lower than any of these three segments of the bond market (Table 1 and Figure
3).

As measured by the standard deviation of monthly returns, the lower-grade
bands experienced less volatility or risk than the high-grade ccrporates or
equities. This result, at first glance, 1s somewhat surprising. One possible
explanation is that lower-grade bonds, bearing higher coupons, have lower dura-
tion than high-grade bonds, In that case, lower-grade bonds willi be less
sensitive to interest rate movements than higher-grade bonds and, therefore,
will have lower variability of price changes.

Another explanation for the relatively low volatility of the lower-grade
index is that these lower-grade bonds are individually risky, but much of this
risk is firm-specific and can be eliminated through diversification. If so,
the returns on a portfolio of such lower-grade bonds may be considerably less
volatile than the returns on individual bonds. It is alsc possible that the
prices quoted in this market do not adjust as rapidly to new information as
prices in other markets.B

Of importance for diversification are the correlation coefficients of the
returns in different markets, These coefficients suggest that lower-grade,
high-grade or government bonds would be effective diversification vehicles in
combination with equities. Within the bond market, the relatively low
correlation of lower-grade bonds with either high-grade or government bonds
indicate that the inclusion of lower-grade bonds with high-grade or government
bonds would result in the further diversification of a bond portfolio. Exactly
how much, if any, of a bond portfolio should be invested in lower-grade bonds

hinges not only upon the diversification effect but also upon the expected



returns of bonds of different qualities.

4 commonly used measure of investment performance is the so-called aipha
coefficient. This ecoefficient can be interpreted as the return in excess of
the return which would be warranted by the beta risk of the investment. Beta
is a measure of how the return on an investment tends to fluctuate with the
return on some reference portfolio, which is frequently taken to be the 3&P
500. A positive alpha means that an investor who currently holds the reference
portfolio of the S & P 500 could obtain a greater rate of return with no
increase in risk by reducing the investment in the S & P 500 and shifting the
proceeds to the Iinvestment under consideration.g The alpha coefficient by
itself does not indicate how much to shift.

The beta coefficient for the lower-grade bonds is 0.34 and for the high-
grade bonds 0.41, indicating that their volatility due to the market is about
35% to U40% of that of the stock market. The alpha coefficients for both
classes of bonds are positive. Although the alpha for the high-grade bonds is
greater than that for the lower-grade bonds, only the alpha for the lower-grade
bonds is significantly different from zero. If these results are taken at face
value, then an investor should find the inclusion of some bonds in a portfolio
beneficial. Exactly what proportion of a total portfolio should be invested in
bonds and over what types of bonds requires more analysis than contained in

this paper.

A Longer Time Period

The period analyzed above is relatively short by usual standards. Since
the market for lower-grade bonds in its current form began in the late seven-
ties and some would pinpoint 1977 as its birth, it would be useful to have data
back to that time. The S&P Bond Guide contains month-end prices for bonds

prior to 1982 and thus provides a source for earlier data. However, some may



express concern over the quality of these prices since each price represents
the closing price on the New York Bond Exchange if listed and traded, or
otherwise the average bid price from one or more market makers or a "matrix
price."” Thus, a monthly return can reflect a price change using some combina-
tion of any of these three alternatives. The quality of these prices, from the
perspective of constructing an index, can be evaluated directly against the
data from Drexel and Salomen.

To assess the adequacy of the S&P prices for constructing indexes, we
first compare an index based upon S&P prices to an index based cn Salomon and
Drexel prices for common bonds and common time periods. As before, we compute
two series of equal-weighted monthly indexes, one for S&P and one for our data
but only for those bonds in both sets of data and only for common months. 9 A
scatter plot of the corresponding monthly returns from these two indexes
suggests that the prices from S&P may be adequate for constructing indexes
(Figure 4). The correlation between the returns for the two indexes is 0.92.
The portfolio returns based on the S&P prices behave quite similarly to the
portfolio returns based on the Drexel-Salomon prices.

To extend our data back to 1977, we compute an S&P-based index return for
each month as described above, but containing all bonds listed in the 3&P Guide
for that month, rated below BBB, with outstanding in excess of 25 million dol-
lars and with more than 10 years to maturity. Mean returns for lower-grade
bonds over this nine-year period are the highest of the fixed-income sector,
but lower than equities (Tables 3 and 4 and Figure 5). Risk as measured by the
standard deviation of monthly returns is less than that of equities and high-
grade corporate bonds, but not by nearly as large a magnitude as in the shorter
time period of more volatile interest rates. The correlations of the lower-
grade returns with the returns on high-grade bonds and the S&P 500 still sug-

gest that the inclusion of lower-grade bonds in a bond (or stock) portfolio



Wwill have a diversification effect. The beta coefficient for lower-grade bonds
is still roughly 0.35. Although considerably smaller than it was, the zalpha
coefficient for lower-grade bonds is still positive and now exceeds the alpha

for higher-grade bonds, which is negative for the longer time perid.

Defaults, Upgrades and Downgrades

The lower-grade bond index from January 1982 through December 1985
includes some bonds which defaulted, It is interesting to observe that even
with such defaulted bonds, a diversified portfolio of lower-grade bonds
appeared to have a place in a total portfolio. But what would happen if an
investor, through security analysis, could eliminate those bonds that were
going to be downrated by S&P or were to default. To answer this question, we
calculated indexes for various segments of the lower-grade universe. If an
investor could exclude bonds that were to be downgraded over this period of
analysis, the investor would have realized a geometric mean monthly rate of
return of 1.77% - a monthly increase of 15 basis points over the entire low
quality universe (Table 5}. However, if the downrated were excluded in the
month just before default, the gain in monthly returns would have been only 2
basis points.

Excluding defaulted bonds would increase the return but not as much as the
exclusion of downrated bonds (probably reflecting the relatively smaller number
of defaulted bonds). Excluding a defaulted bond in the month just before
default would have had very little impact on the total return of an equally-
weighted portfolio of lower-grade bonds. This does not mean that at default,
an individual bond does not experience a large loss, but only that any such

drop in a large portfolio of such bonds may not be substantial.



The Returns on Common Stock

The lower-grade bonds in the B-K index are all non-convertible. Nonethe-
less, it is possible that the returns of these bonds are closely related to the
returns of the common stock of the issuers if both bond and equity returns are
related to the credit risk of the company. To examine this possibility, we
construct a subsample of those bonds in the B-K index for which the issuing
companies have stocks trading on the New York or American Stock Exchange.11
For the same firms for which bond returns are available, we construct an equal-
weighted index of the total returns for the common stocks of these firms. The
returns for a particular firm are included in the stock index only for the
months for which there are returns for its bonds.

Over the four-year ‘period, the compound annual rate of return of the
stocks for the lower-grade issuers is less than that for their bonds--11.9
percent versus 21.1 percent, and the correlation between the returns is 0.43.
The correlation of the stock returns of these firms with the S&P 500 is 0.836
over the period from January 1982 through December 1985. The correlation with
the lower capitalized stock index of Ibbotson-Sinquefield is 0.944, suggesting
not unsurprisingly that these stocks are more closely related to smaller
companies than to the larger comopanies in the S&P 500. It is interesting to
note that despite the high correlation of wmonthly returns, the realized return
of the equity of those companies with lower grade bonds is less than the 21.5
percent annual return realized by the Ibbotson-Sinquefield lower capitalized
stock 1index. Perhaps, there is some industry or other type of factor
associated with companies that issue lower-grade bonds.

In sum, the returns of lower-grade bonds in the combined Drexel and
Salomon universes are not close substitutes for the common stock of firms
issuing the bonds. Depending upon their expected returns, a diversified

portfolio might well contain both the bonds and equity of these companies.



Coneclusion

This study analyzed the returns of lower-grade bonds from January 1977
through December 1985. Over these nine years, the realized returns on a port-
folio of lower-grade bonds exceeded those of high-grade bonds. One should be
very cautious in predicting the same result for the future. The accuracy of
measures of expected return depend upon the length of the period analyzed, and
nine years is a short period to estimate such statistics.

In the context of a well-diversified portfolio, we find that the risk of
lower-grade bonds was no greater than the risk of higher-grade bonds and that
lower-grade bonds are a good diversification vehicle to use with other risky
assets. We are quite comfortable with this conclusion since the accuracy of
risk measures depend more on the number of independent observations than on the

overall length of the time period.
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FOOTNOTES

Drexel Burnham Lambert, The Case for High-Yield Securities, (Los Angeles),
1986, p.2.

Ibid, p.3.

Kuhn Loeb and Merrill Lynch publish some bond indexes (based on matrix
pricinig) which would apply to the lower-grade bond market.

According to literature provided by Salomon Brothers, their new index will
indeed approximate the return cf an actual portfolio.

There are 128 bonds used in the construction of our indexes which Drexel or
Salomon dropped from their data bases. The S&P Bond Guide contains the
needed price information for 109 bonds. A comparison of these added
returns to the corresponding monthly returns for the Salomon data base
shows that on average the added monthly returns are 1.2 percent less than
the continuing returns. The returns of the 1§ bonds not guoted in the 3&P
Bond Guide are approximated in any month by the average monthly returns of
the continuing bonds less 1.2 percent.

The return for each bond was calculated from the ratio of the monthly
closing price of the bond plus accrued interest to the closing price of the
bond the previcus month plus accrued interest.

The high-grade long-term bond returns were provided by Salomon Brothers,
and the long-term government bond returns were provided by R.G. Ibbotson
Associates.

The reported autocorrelation coefficients are consistent with this explana-
tion, The autocorrelation coefficient measure is the correlation between
today's return and tomorrow's return. Whether profits can be made with a
trading strategy designed to take advantage of such a slow adjustment
hinges on the number of bonds that can be traded at these quoted prices
without affecting the quoted price.

See Marshall E. Blume, "The Use of Alpha to Improve Performance,” Journal
of Portfolio Management, Fall 1984, for a further discussion of alpha and
how it can be used in portfolio analysis.

Bond returns in month t are computed from S&P prices as
Py + (c/12)
Pe-1

where ¢ 1is the annual coupon. This approximation will slightly overstate
the true return.



FOOTNOTES (cont.)

" CUSIP numbers form the basis for determining a match. Due to changes in

CUSIP numbers over time, our matching procedures may not have matched every
possibility. However, an examination of those issues that did match show
that the matches that were made are correct.
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TABLE 5

The Effects of Downgrades and Defaults
on the Returns of Lower-Grade Bonds
January 1982 to December 1985

Geometric Mean Arithmetic Mean 3tandard

{Sub) Index Return Return Deviation
A1l Bonds 1.61 % 1.64 % 2.33 4%
Excluding Downrated

Bonds Completely 1.77 1.00 2.46
Exeluding Downrated Bonds

( just before downrating) 1.63 1.66 2.42
Excluding Defaulted

Bonds Completely 1.67 1.70 2.34
Excluding Defaulted Bonds

(just before default) 1.6 1.64 2.30
All Downrated Bonds 1.36 1.39 2.26

All Uprated Bonds 1.80 1.83 2.40
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Appendix B

Industry Breakdown of Lower-Grade Index
(December 1985)

Multi-Industry
Energy

Broadcasting/Communications
Hospital Mgmt/Healthcare

Fin. Services/Banks/Insurance
Transportation
Technology/Communications
Entartainment/Movies/Toys
industry Cataegory Metals/Mining
Food/Food Services/Beverage
Savings & Loans

Real Estata/Homebuilding
Textila/Apparel
Chemicals/Fertilizer
Paper/Paper Converting
Retailing

Auto/Truck/Auto Parts
Aerospace

Gaming/Lodging

Capilal Goods, Equipment

3

10 15 20
Number of Bonds

25

30
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Appendix

B-K Lower-Grade Bond Indexes

A. Returns in Percent

1977 1978 1979 1980 1981 1982 1983 1984 1985
JAN, 2.2 -1.3 5.1 -1.3 2.8 -1.8 5.4 3.8 4.1
FEB. 1.9 0.3 -0.1 -6.0 -1.2 1.4 4.2 -1.3 1.2
MAR. 0.0 1.3 2.0 -5,7 2.0 0.6 4.2 -1.1 0.9
APR. 0.9 0.0 0.5 13.0 -0.7 2.4 4.0  -0.9 L.4
MAY 1.8 =1.1 0.5 6.6 0.5 2.0 -2.1 -4.5 4.5
JUNE 3.3 1.0 1.8 3.3 3.8 -1.0 -0.5 1.2 0.7
JULY -0.3 1.2 0.9 -1.9 -3.1 4.5 -1.4 3.0 -=0.1
AUG. 0.3 2.9 0.8 -2.3 -2.2 8.7 1.1 2.0 1.5
SEPT. -1.6 0.7 =2.1 -1.3 -2.9 3.8 2.4 4.1 1.4
OCT. 0.2 -5.8 -8.1 0.4 3.5 4.6 1.1 2.8 -=0.5
NOV, 2.2 0.8 3.2 -1.2 8.4 2.7 1.3 0.7 2.3
DEC. 0.1 -1.2  -1.2 -1.0 -2.5 1.3 -0.4 -0.0 2.9

B. Index Values

1977 1978 1979 1980 1981 1982 1983 1984 1985

(December, 1976 = 1.00)
JAN. 1.02 1.10 1.16 1.11 1,17 1.21 1.73 2.05 2.26
FEB. 1.04 1.10 1.16 1.05 1.16 1.23 1.80 2.02 2.29
MAR. 1.04 1.12 1.18 0.99 1.18 1.23 1.87 2.00 2,31
APR. 1.05 1.12 1.18 1.12 1.17 1.26 1.95 1.99 2.34
MAY 1.07 1.11 1.19 1.19 1.18 1.29 1.91 1.90 2.44
JUNE 1.10 1.12 1.21 1.23 1.23 1.28 1.90 1.92 2.46
JULY 1.10 1.13 1.22 1.21 1.19 1.34 1.87 1.98 2.46
AUG. 1.10 1.16 1.23 1.18 1.16 1.45 1.89 2.02 2.50
SEPT. .09 1.17 1.21 1.16 1.13 1.51 I.94 2,10 2.53
QCT. 1.09 1.10 1.11 1.17 1.17 1.58 1.96 2.16 2.52
NOV. 1.11 1.11 1.14 1.15 1.26 1.62 1.98 2.17 2.58
DEC. 1.12 1.10 1.13 1.14 1.23 1.64 1.98 2.17 2.65
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