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Relation of the Directors to the Work of
the National Bureau of Economic Research

1. The object of the National Bureau of Economic Research is to ascertain
and to present to the public important economic facts and their interpretation
in a scientific and impartial manner. The Board of Directors is charged with
the responsibility of ensuring that the work of the Bureau is carried on in
strict conformity with this object.

2. To this end the Board of Directors shall appoint one or more Directors of
Research.

8. The Director or Directors of Research shall submit to the members of the
Board, or to its Executive Committee, for their formal adoption, all specific
proposals concerning researches to be instituted.

4. No report shall be published until the Director or Directors of Research
shall have submitted to the Board a summary drawing attention to the charac-
ter of the data and their utilization in the report, the nature and treatment of
the problems involved, the main conclusions and such other information as in
their opinion would serve to determine the suitability of the report for publi-
cation in accordance with the principles of the Bureau.

5. A copy of any manuscript proposed for publication shall also be submitted
to each member of the Board. For each manuscript to be so submitted a special
committee shall be appointed by the President, or at his designation by the
Executive Director, consisting of three Directors selected as nearly as may be
one {rom each general division of the Board. The names of the special manu-
script committee shall be stated to each Director when the summary and report
described in paragraph (4) are sent to him. It shall be the duty of each member
of the committee to read the manuscript. If each member of the special com-
mittee signifies his approval within thirty days, the manuscript may be pub-
lished. If each member of the special committee has not signified his approval
within thirty days of the transmittal of the report and manuscript, the Director
of Research shall then notify each member of the Board, requesting approval
or disapproval of publication, and thirty additional days shall be granted for
this purpose. The manuscript shall then not be published unless at least a
majority of the entire Board and a two-thirds majority of those members of the
Board who shall have voted on the proposal within the time fixed for the re-
ceipt of votes on the publication proposed shall have approved.

6. No manuscript may be published, though approved by each member of

the special committee, until forty-five days have elapsed from the transmittal
of the summary and report. The interval is allowed for the receipt of any mem-
orandum of dissent or reservation, together with a brief statement of his rea-
sons, that any member may wish to express; and such memorandum of dissent
or reservation shall be published with the manuscript/if he so desires. Publica-
tion does not, however, imply that each member of the Board has read the
manuscript, or that either members of the Board in general, or of the special
committee, have passed upon its validity in every detail.

7. A copy of this resolution shall, unless otherwise determined by the Board,
be printed in each copy of every National Bureau book.

(Resolution adopted October 2, 1926, and revised
February 6, 1933, and February 24, 1941) .
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THE MEASUREMENT OF BASIC YIELDS

The Basic Yield Concept

THE basic yield concept was originally developed by the Corporate
Bond Project! to provide a needed standard of comparison for the an-
alysis of corporate bond yields. The yield of any bond is- ordinarily
affected both by its quality and its term to maturity, and one of the
problems faced by the Project was that of ascertaining what portion of
the yield is due to one or the other of these factors. A possible solution
was to compare the yield of any bond with a standard yield representing
the highest grade obligations of the same maturity. To determine this
standard yield a careful analysis was made of the highest grade corporate
bonds outstanding in the first quarter of each year, and a series of basic
yield curves was derived to measure the yields and terms to maturity of
these bonds. Therefore, in addition to serving as a standard of compari-
son, these basic yield curves have contributed to our knowledge of the
relation between yield and maturity in the corporate market. Although
the curves themselves attempt to measure the relationship between yield
and maturity at a given moment of time, they have enabled us to con-
struct series showing the yearly changes in yields for the highest-grade
bonds of any specified maturity and to point out shifts in this yield-
maturity relationship.

These year-to-year movements of the basic yields, it has been ob-
served, are somewhat less subject to fluctuations than most series of
bond yields. On the whole, high grade bond yields are distinctly less
1 The analysis of basic yields was originally developed under the Corporate Bond Project, a Work
Projects Administration undertaking sponsored by the Federal Deposit Insurance Corporation and
supervised by the National Bureau of Economic Research with the cooperation of several public
agencies and private investment services. ) /

The most urgent need for basic yields occurred in connection with the measurement of
“market ratings” of bonds, an essential part of the Periodic and Annual studies of the Corporate
Bond Project. Instructions for the computation of market ratings were developed by W. Braddock
Hickman and are reproduced in his The Periodic, Annual and Monthly Records of Corporate
Bond Experience, 1900-40: The Corporate Bond Project, Organization and Methods, Part V
(National Bureau of Economic Research, Financial Research Program, ms. December 1942) Ap-
pendix C, p. 147, memorandum of instructions dated May 6, 1941. For a detailed statement of the
techniques used in selecting the basic yields and for discussions of the concept sce David Durand,
Basic Yields of Corporate Bonds, 1900-1942 (National Bureau of Economic Research, Technical

Paper 3, June 1942) and W. Braddock Hickman, The Term Structure of Interest Rates, An Ex-
ploratory Analysis (National Burcau of Economic Research, ms. November 16, 1942).



sensitive to variations in business confidence than low grade bond
yields. Although yields of all grades of bonds are essential to a compre-
hensive picture of the money markets, basic yields are particularly use-
ful whenever it is desirable to minimize the effects of variations in
quality and risk. For example, the substantial decline in corporate bond
yields that occurred from about 1940 to 1946 did not represent a decline
in interest rates so much as a rise in average bond quality and an in-
crease in general business confidence. As a result of wartime prosperity,
the credit positions of many obligors improved greatly, interest pay-
ments were resumed on defaulted bonds, and middle grade issues often
attained the status of money bonds. Consequently, the changes in yields
of the various grades of bonds in the market were far from uniform.
While most of the lower grade issues were dechnmg rapidly in yield,
the highest grades, as measured by the basic yield, were almost un-
affected.

At the turn of the ‘century the corporate bond market occupled such
a dominant position in American finance that the student of long- and
medium-term interest rates would necessarily have devoted most, if not
all, of his energies to the measurement of corporate bond yields. And
he might even have restricted his attention to railroad bonds, the most
important single class of securities within the corporate market. His
task, furthermore, was made fairly easy by the general characteristics of
the market. Since it was the dominant market, volume was large and
trading was well organized, and quotations were systematlcally recorded
and easily obtained. Although bonds varied considerably in quahty,
there was an adequate representation of the higher grades, which could
be fairly readily identified —a process that became even easier a few
years later with the advent of Moody’s ratings. Bonds also varied in
maturity, from a month or so to a hundred years, and occasionally
longer, but this wide range posed no serious problems of analysis be-
cause of the insignificant variation in yield with term to maturity. For
1900 and several years after, almost any simple average of high grade
bond yields, was sufficient to measure long- and medium-term interest
rates with reasonable precision. /

Since 1900 the picture has radically changed, and the American
money markets have become far more complex. Within the corporate
market, railroad bonds have lost their former dominant position, as
utility and industrial bonds have become more prominent. The call
feature seems to have increased in importance; at the present time vir-
tually all corporate bonds issued are callable at a small premium, high
grade bonds frequently sell above call price, and the exercise of the call
provision is a common occurrence. Finally, the corporate bond market,
like all other bond markets, has come to differentiate between long-

2



and short-term bonds so that a single series of average yields is inade-
quate to describe the entire market.

But the most revolutionary developments have occurred outside the
corporate bond market. These include (1) the rise of the federal debt in
World War I; (2) the rise in state and municipal debt in the decade
following World War I; (3) the rise in income tax rates, which has put
tax-exempt securities in a preferred position; and (4) the phenomenal
rise in the federal debt during the great depression and Wofld War II,
which brought the United States government bond market to a position
of pre-eminence. Unlike 1900, when the bond market was almost exclu-
sivelya corporate market, there are today at least three important bond
markets, each having its own distinctive characteristics. Therefore, the
student of interest rates today needs several series of high grade bond
yields. He needs one series for tax-exempt state and municipal bonds,
he needs another for the taxable corporates, and he may need two or
three for Treasury bonds, which are now differentiated by tax pro-
visions, eligibility for bank.investment, and other considerations.
Furthermore, in each of these three markets yields vary appreciably
with term to maturity, and a completely satisfactory series must there-
fore include yields for several different maturities.

The purpose of the present study is to present a detailed description
of the basic yields for corporate, municipal, and Treasury bonds in the
first quarter of each year from 1943 to 1944, to compare the three yield
structures, and to examine changes in the pattern of yields from year to
year.” A less detailed analysis of the pattern of basic yields from 1926 to
1944 for selected maturities in the three principal sectors of the bond
market is also presented. This study supplements and brings to date the
study of basic corporate bond yields, 1900-1942, published by the Na-
tional Bureau in 1942,® in which basic corporate bond yields were pre-
sented for the first quarter of each year of the period analyzed and some
comparison was made between these yields and Treasury bond yields.

The Deﬁm’ti.on of Basic Yields

As indicated above, the basic yield is defined as the yield of the highest
grade bonds of a given maturity free from extraneous influences.* Since
the most practical criterion of quality for this analysis was current
market appraisal, bonds with the lowest market yields were ordinarily
assumed to be those of the highest quality. Of course, the analysis was
restricted to bonds with high quality ratings, and a considerable effort

2 The expression “pattern of yields” is used to signify the collection of basic yield curves describing
high grade bond yields in the various segments of the bond market at a point of time. :

3 David Durand, op. cit.
41bid., p. 4.



was made to eliminate all bonds with low yields that may have been
attributed to the operation of some special feature, such as a conversion
privilege or an active program of debt retirement. However, no attempt
was made to justify quality by subsequent market performance. Prac-
tically speaking then, the basic yield is the lowest limit of yields actually
attained in the market by high grade bonds of a given maturity and a
given class. While the yields of a number of bonds approach the basic
yield, the yields of only a few actually reach it.

The problem of relating yield to maturity is met by constructing
continuous yield-maturity curves depicting the yields of the highest
grade bonds of all maturities from the shortest to the longest. Perhaps
the most widely used yield-maturity curves are-~those published cur-
rently by the Treasury Department.®

Corporate Bond Yields

The basic yields of corporate bonds were derived from the market
prices of an extensive list of high grade bonds, including virtually all
the high grade issues traded on the New York Stock Exchange and the
New York Curb Exchange, as well as an appreciable representation of
the high grade issues traded exclusively in over-the-counter markets
and on out-of-town exchanges.® The original list of high grade bonds
was compiled from the records of the Corporate Bond Project.” This
list has been kept current and has been supplemented through reviews
of the records of high grade bond offerings and of bonds listed on the
exchanges. Some small, inactive issues may have been omitted uninten-
tionally, but they are of little importance in this study because of the
uncertainty and unreliability of their price quotations. Other issues
were deliberately omitted because of convertibility provisions, active -
sinking funds, or other special features that unduly influenced the
yield. Although another bond provision, the call feature, has had a con-
siderable effect upon bond yields, particularly during the past few years,
-callable bonds as a group were not excluded from the sample. For the
years 1900-1938, bonds actually selling above call price were excluded,
but for the years 19g4-47, this practice was not feasible because in this
later period so many of the high grade bonds were selling above call
price. Since the expectation of early call tends to keep the price down
and the yield up, the basic yields are subject to an upward bias in such

5 See, for example, Treasury Bulletin.

6 Since the 1942 study, p. 8 ff., gives a complete description of the method by which the basic yields.
are determined and the yield-maturity structure is constructed, only a brief outline of the method
is presented here. ' '

7 See footnote 1.
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years as 1939 and 1940, when most high grade bonds were selling above
call price. However, the basic yield is less affected by this bias than a
general average of bond yields because the basic yield is determined
from the lowest yielding bonds. o

For each bond analyzed an average price for the first quarter of the
year was computed from the high and low prices in January, February,
and March, and from this average price the yield to maturity was com-
puted. Fach bond was then plotted as one point on a scatter chart, on
which the horizontal axis represented years to maturity and the vertical
axis represented yield. The basic yield curve was then drawn freehand to
describe the relation between yield and maturity for the lowest yielding
bonds, which are presumably the highest grade. The process is illus-
trated in Chart 1, which shows the scatter diagram and the basic yield
curve for corporate bonds for the first quarter of 1946. It will be noted
that an occasional bond yield falls below the fitted curve, whereas in
some maturity ranges the curve lies well below the lowest yields. It was
felt that a smoothing process was essential. Occasionally an isolated bond
yields less than all other bonds in the same maturity, and although we
were unable to attribute this directly to some clearly extraneous factor
there is always a chance that some such factor may have been at work.
Consequently, the basic yield curves were drawn through the lowest
points of concentration rathér than the lowest individual yields. Since
many maturity ranges contain no points of concentration, some sort of
interpolation was necessary, and this was achieved by the use of smooth
curves.® All the basic curves in both the 1942 and the present study were
drawn as simply as possible, and they all conform to one of four simple
types. In the 1942 study, covering the years 1900-1942, one of the fol-
lowing three types was found to give a satisfactory fit: (1) a horizontal
straight line, (2) a curve rising at a declining rate until it approaches a
horizontal straight line, or (3) a curve falling at a declining rate until
it approaches a horizontal straight line. In this study a fourth type is
found to give a better fit for the years 1944-47 — a curve rising at the
short-term end at a constant rate (a rising straight line), and then rising
at a declining rate until it approaches a horizontal line.

8In constructing these freehand curves, great pains were taken to make them smooth. This was
done by the process of differencing. After the preliminary curves were drawn, values along the
curves were tabulated and successive differences were obtained. Adjustments of the curves were
made until the successive differences (sometimes second or third differences were analyzed) became
sufficiently regular.

It is realized that this process may have resulted in over-smoothing. However, the alternative
was to fit the curves to the lowest observed yields in each maturity range, and it was felt that the
possible errors of under-smoothing by this method were more serious than those of over-smoothing.
For lurther discussion of this problem see Durand, op. cit., pp. 10-12.



CHART 1 — Distribution of High Grade Corporate Bonds by Yield and Term to Maturity,
and Basic Yield Curve, First Quarter, 1946
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State and M unicipal Bond Yields®

In principle the basic municipal bond yield is analogous to the basic
corporate yield, being defined as the yield of the highest grade muni-
cipal bonds free from extraneous influences, or the lowest limit actually
attained by municipal bonds of a given maturity. In practice, however,
the process of fitting the basic mun1c1pal curves has differed somewhat
from that used for the corporates.

The prevalence of serial issues in the municipal market offers some
great advantages for research. While the corporate analysis necessarily
had to cover the bonds of a large number of obligors, the municipal

analysis could be limited to a small number of obligors with highest

credit. In fact, New York State obligations, which have high credit
standing, constitute a large proportion of the total analyzed in deter-
mining the basic yields. These bonds are fairly actively traded, are out-
standing in large volume, and cover a complete range of maturities
from a few months to 45 years. But the analysis was not limited to New
York State issues; bonds of other 'obligors — those of California, Con-
necticut, Massachusetts, Missouri, New Jersey, Pennsylvania, Balti-
more, New York City, and Boston —were also included. While the basic
yield curves thus dérived might almost be regarded as New York State
yield-maturity curves because of the prevalence of New York State
bonds, they are believed to be reasonably comparable with the basic cor-
porate yield curves.

9 Hereafter, in accord with prevailing market usage, the term “municipal” is used to designate the
securities issued by state and local governments.
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CHART 2 — Distribution of High Grade Municipal Bonds by Yield and Term to Maturity,
and Basic Yield Curve, February 16, 1943
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For the years 1943-47 a basic yield curve was drawn for each of the
three months, January, February, and March, based on quotations
taken from the Blue List of Current Municipal Offerings, for the
middle Tuesday in each month.® Values taken from these three curves
were averaged to obtain a basic yield curve for the quarter. For 1943
the curves drawn for each month of the first quarter were identical,
and this was also true for 1945; for 1944, 1946, and 1947 the monthly
curves differed slightly. Chart 2 shows the distribution of bond yields
for February 16, 1943 and the basic yield curve, which is identical with
that derived for January and for March of that year."

In the analysis of municipal bond yields, the coupon rate of interest
was an important factor. Investors apparently object to paying high pre-
miums, with the result that low coupon bonds selling near par are pre-
ferred to; and yield less than, high coupon bonds of the same quality
and maturity. In some years, the spread in yield for long-term New
York State bonds is as much as .50 percent, and a large share of this is
attributable to coupon differences. The practice of fitting the basic
10 Since municipal bonds are not traded on the organized exchanges to any extent, price records of
actual sales are difficult to obtain. The Blue List furnishes prices on an offered basis only, which
may be slightly higher than the realized price, but the difference is so small that it has little, if any,
effect upon the computed basip yield. Moreover, The Blue List has the great merit of giving quota-
tions on individual maturities of serial issues, which are most desirable for the analysis of a market

composed mainly of serials.

11 The basic yield estimatés of municipal obligations for the period 1926-42, discussed in Chapter 3,
are based on over-the-counter quotations from The Bank and Quotation Record. For selected ma-
turities monthly closing bid and ask quotations in January, February, and March were averaged.
This method is entirely comparable with that used in the development of estimates of basic cor-
porate bond yields. :



yield curve to the lowest yield in each maturity class means that the
curve was fitted to the low coupon bonds. This will be observed in Chart
2, where the basic yield curve has been fitted to a few scattered bonds
with low coupons, although there is a much more pronounced cluster-
ing of high coupon bonds about 14 percent higher. Consequently, the
basic municipal bond yields must be interpreted as the yields of high
grade bonds with low coupons.

The relationship between yield and coupon rate is not peculiar to
the municipal market, although- it is particularly pronoun‘ced in that
market. Treasury bonds have a rather small variation in the coupon
rate and hence a small variation in yield.. Corporate bonds have con-
51derable variation in coupon rates, but the attendant variation in yield
is very difficult to analyze because the yield differential between bonds
may be due to quality, call provisions, and other factors as: -well as the
coupon rate. But in the municipal market — where one obligor may
have outstanding a number of noncallable bonds of the same maturity,

_presumably of the same quality, and with widely different coupon rates

— the effect of coupon upon yield is susceptible to analysis.*

Treasury Bond Yields

The basic Treasury bond yield is analogous to the basic corporate and
the basic municipal bond yields, yet it differs from them in three very
important respects. In the first place, the use of the word “basic”
is in a sense redundant because there is no quality differentiation
among Treasury bonds. Thus, to all intents and purposes, the basic
yields may properly be called average Treasury bond yields or simply
Treasury bond yields. In the second place, not one but two basic yield
curves had to be computed for this market for 1943-47, because the
market is broken into two distinct segments. One consists of taxable
issues; the other includes those that are partially tax-exempt.’® This
division did not exist prior to December 1940, when the taxable issues
were introduced into Treasury offerings; by December g1, 1945 they
comprised more than 85 percent of the marketable Treasury bonds out-
standing. Finally, the basic Treasury yields were derived solely from the
analysis of negotiable securities, by which we mean all marketable secu-
rities regardless of eligibility for bank investment. In the middle of the
first quarter of 1946 the negotiable issues constituted approximately #2
percent of the United States government debt. The nonnegotiable
Treasury issues — such as Series E, F, and G — have yields and yield
curves sharply divergent from those of the negotlable bonds. Only the

12 For further discussion of this point, see Addendum.

13 Several issues of wholly tax-exempt securities are outstanding, but they are not outstandmv in
sufficient number to serve as the basis for a yield-maturity curve.
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yields of negotiable Treasury issues are fully comparable with the ylelds
of corporate and municipal securities.

The Treasury bond yield curves, which are familiar because of their
use by the Treasury Department,* are based upon bond prices and
yields -on specific dates; they are not exactly comparable to the basic
corporate bond curves. Therefore, for the present study, a new set of
Treasury bond yield curves has been computed to show the average
yield for the first quarter of each year, 1943-47. This average is derived
from the high price and the low price of issues in each of the three
months of every quarter.

The Basic Yield and the Concept of Pure Interest

While the basic yield represents an empirical approximation of a rela-
tively riskless rate of return on investment and may therefore be likened
to the pure rate of interest of economic theory, certain fundamental
differences should be noted. The pure interest rate, which has never
been unambiguously defined, includes two primary features — riskless-
ness and uniqueness. Risklessness implies absolute safety and certainty
of principal and interest, including freedom from losses occasioned by
changes in the general price level, interest rates, and tax rates. Conse-
quently, an essential prerequisite of risklessness is the perfect foresight
of investors. Uniqueness implies a single fundamental rate underlying
the entire structure of interest rates. This necessarily rests upon the
assumption that all investors have complete freedom of investment
action; that is, arbitrage transactions will be unhampered by legal re-
strictions, institutional investment practices, brokerage fees, cost of in-
vestment analysis and administration, size of bond issue, or any of the
other barriers that hinder the flow of investment funds. In this ideal
market, all sections would be directly related, and an investment in one
section of the market would yield as much as an investment in any other
section, after adjustment for costs and losses. Thus the entire interest
rate structure would be based on a single rate — probably the discount
rate on riskless short-term notes — and all other rates would be built up
from this. The long-term rate on prime obligations would be an aver-
age of the future riskless short-term rates, and the rate for any but top
quality bonds would be divisible into two distinct parts — the rate for
riskless obligations of the same term and a premium to cover the risk
of default.

The basic yield, however, implies neither r1sk1essness nor unique-
ness. Although it is derived from the yields of the bonds that by current
market appraisal are considered to be of the highest quality, these bonds

14 Since the yield curves are published currently in the Treasury Bulletin, they are not reproduced
here.



are not entirely riskless, nor are they so considered by investors. The
basic yield reflects the market’s somewhat uncertain evaluation of the
risk of default, however small, plus the additional risks resulting from
changes in prices, inferest rates, taxes, etc.

Obviously, the basic yield is not unique. Investors do not comprise a
homogeneous group, but are divided into many groups of widely vary-
ing character. Borrowers, likewise, are not a homogeneous group, and
the securities they issue differ in many respects. As indicated above,
most bonds available for investment in the American bond market fall
into three broad categories each of which has distinguishing character-
istics: domestic corporation bonds, Treasury bonds, and municipal
bonds. This gives rise to three related yet distinct investment markets,
in which the basic yield curves differ sharply. While arbitrage between
the markets exists, it is hampered by many barriers, and, consequently,
the empirically derived yields in these markets do not reflect the influ-
ence of identical investment forces.’s
15 An explanation of the term structure of interest rates in terms of the institﬁtional framework
within which investment decisions are made has been developed by W. Braddock Hickman in his

study, The Term Structure of Interest Rates. An understanding of the bond market as consisting of
more or less distinct segments is one facet of this institutional theory.
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2
THE PATTERN OF BASIC YIELDS, 1943-47

Charts and Tables of the Basic Yield

THE pattern of basic yields for the first quarter of each year, 1943-47, is
given in Chart g. The chart contains four or more yield-maturity curves
for each year: one for corporate bonds, one for taxable Treasury bonds,
one for partially tax-exempt Treasury bonds, and one for municipal
bonds. The taxable Treasury curve breaks down into two distinct parts,
one for short-term, bank-eligible issues and one for long-term, bank-
ineligible issues. For 1946 there are two basic municipal curves, one
based largely on New York State issues and comparable to the curves for
the other years, the other based entirely on Massachusetts 1 percent
issues; thus the 1946 experience includes six distinct basic yield curves.!
Chart g also shows the pattern of yields for 1947 on a logarithmic yield
scale. This chart, which points up percentage differences rather than
absolute differences, makes the basic yield curves more nearly parallel,
but not entirely so.

Table 1 gives the values of these various curves for selected maturi-
ties. Values for intermediate maturities can be interpolated from the
table or read directly from the charts. The values in the table are
quoted to the nearest .01 percent, although they are presumably subject
to a larger error. For the long-term yields the margin of error may be
about .op percent, and in some instances this might be as high as .1 per-
cent. For the short-term yields the error may be somewhat larger — per-
haps .2 percent.?

For all five years the pattern of basic yields is substantially the same.
In every year each yield curve has the same general shape — short-terms
yielding less than long. Furthermore, the different yield curves always
bear the same general relationship to one another, although the general
levels of the curves and the differences between them vary considerably
from year to year. The corporate yields are highest and are followed in
order by those of taxable Treasury bonds, the partially tax-exempt
Treasury bonds, and the municipals. The differences between the cor-
1:Since the Massachusetts 1 percent bonds were not actively traded in 1947 a similar curve could not

be computed.
2 For a detailed discussion of errors in the basic yields, see Durand, op. cit., pp. 10-14.
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CHART 3 —Pattern of Basic Yields, First Quarter, 1943-47
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CHART 3—Pattern of Basic Yields, First Quarter, 1943-47 (concluded)
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TABLE 1
BASIC YIELDS BY TERM TO MATURITY, FIRST QUARTER, 1943-472

Years 1943 1944 1945 1946 1947 1943 1944 1945 1946  1946> 1947

(Mass.)
Corporate Bondse Municipal Bondse
1 1.17 1.08* 1.02 .86*  1.05* 43 33 29 .36 .36 56
2 1.33 1.20* 115 97 1.22 .52 40* .33 42 40 62
3 1.47 1.32* 1.27 1.09 1.38 .60 47" .87 47 45 .67
4 1.59 145* 140 1.20 © 152 67 .53 41 52 48 72
5 171 1.58 1.53 1.32 1.65 74 58 44 56 52 76
6 1.82 1.70 1.66 1.43 1.77 .80 .63 A48 .60 55 .80
8 2.00 1.95 1.92 1.66* 1.95* 91 72 .56 6 .60 .88
10 2.16 2.20 2.14 1.88* 2.08* 1.00 .79 .64 75 .65 96
12 2.29 2.40 2.31 2.08* 2.18* 1.07 .85 72 - .82 .69 1.02
15 245 2.54 245 2.26 2.30 1.16 95 .85 .90 72 1.10
20 2.61 2.60 2.55 2.35 240 1.28 1.05 . 1.02 - 1.00 77 1.20
25 2.65 2.60 2.55 2.40 2.46 1.38 1.15 1.15 1.07 —. 126
30 2.65 2.60 2.55 2.43 2.50 1.45 1.20* 1.20 1.10 -— 1.30
40 2.65% 260* 2.55* 245 2.55 1.50 1.20*  1.20 1.10 - —-
Taxable Treasury Bondsd Partially Tax-exempt Treasury Bondsd
1 .64 75 74 74 .88 .56 .87 26 30 1
2 .93 1.00 1.00 .85 1.04 . I6 .60 44 .62 .81
3 1.18 1.22 1.19 95 1.18 93 .79 .60 12 .89
4 141 1.42 1.85 1.05 1.30 1.09 97 75 .80 97
b 1.60 1.58 1.49 1.14 1.38 1.25 1.10 .88 .86 1.05
6 1.75 1.78 1.62 120 145 1.38 1.22 1.00 .93 1.11
8 1.96 1.97 1.8% 1.34 1.56 1.64 1.43 1.21 1.05 1.24
10 2.02 2.12 1.95 1.40 1.65 1.82 1.60 1.40 1.15 1.35
12 — 2.18 2.04 — 2.01% 1.95 1.72 1.55 1.24 1.45
15 281+ — 2.830f 207+ 212+ 2.06 1.85 1.74 1.85 -
20 244+ 2501 240+ 2197 230} - — - — -
25 2441 — — — — —_ - - - -

aThe values in this table are taken at various intervals along a smooth curve; intermediate values
can be interpolated.

b Based entirely on 1 percent coupon bonds.
¢ Based on yields to maturity and tefms to maturity.
d Based on yields and terms to earliest call date for callable bonds selling above par.

* These estimates may entail more than the normal amount of error because of lack of adequate
data in these maturity ranges.
T Based on bonds not eligible for commercial bank investment.

porate curve and the taxable Treasury curve are usually small. In 1944,
for example, the difference was only .1 percent for long-term bonds.
Although the difference was largér in the other years studied, it was
always small compared with the difference between Treasury bonds and
municipals. In 1946, for example, 20-year corporates yielded 2.35 per-
cent; 20-year Treasury bonds yielded 2.19 percent; and 20-year muni-
cipals yielded 1.00 percent.

Differences Between the Curves

The differences in the levels of the various basic yield curves are attri-
butable to the joint influence of a number of forces, for each curve rep-
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resents a distinct class of securities possessing several distinguishing fea-
tures. The corporate market is characterized by fully taxable issues,®
most of which are callable; maturities range up to about forty years, and
occasionally much longer. The municipal market is characterized by
tax-exempt issues, most of which are noncallable; maturities, which are
usually serial, range to about forty years, rarely longer. Municipals more-
over, are of special interest to commercial banks, which may operate as
dealers in these securities. Finally, the Treasury market is characterized
by a number of different kinds of securities, varying in tax status and
eligibility for commercial bank investment, which necessitates the con-
struction of more than one basic yield curve. For the years 1943-47 three
curves are required, as indicated above: a long-term, taxable, bank-
ineligible curve; a short-term, taxable, bank-eligible curve; and a par-
tially-tax-exempt, bank-eligible curve. (A curve for the fully tax-exempt
bonds is not practicable because of the small number of such bonds
outstanding.) Treasury bonds are either noncallable or are callable a
few years prior to maturity. Maturities at the present time range up to
about twenty-five years. '

In addition to these characteristic differences between markets, some
minor quality differentials may still exist even though each basic yield
curve represents the highest grade of bonds in its respective market.
Treasury bonds, for example, are probably a little more highly regarded
than either the best corporates or the best municipals. There may also
be a small quality differential between the municipals and the corpo-
rates. A

Tax status is probably the most important single factor contributing
to the differences in levels of the basic yield curves. For example, the
rather spectacular difference, noted in all years, between the taxable
Treasury -bond yields and the tax-exempt municipal yields is largely
attributable to the tax privilege, although there are other factors that
may have contributed to this difference, including desire for diversifica-
tion on the part of investors, and the demand-supply situation in
Treasuries as compared with municipals. Although the reason for the
preferred position of tax-exempt bonds is easy to understand, it is diffi-
cult to explain the amount of the difference; If all incomes were taxed
at a fixed rate, the differences between fully taxable bond yields and
tax-exempt yields should be almost exactly determinable. With a g5
percent general tax rate, for example, tax-exempt bonds should yield
65 percent as much as fully taxable bonds, so that the return to the in-
vestor after taxes would be the same. But actually income tax rates vary
3Prior to 1938 many corporate bonds were issued with a provision that a 2 percent income tax

would be paid by the obligor. A few of these are still outstanding, but the effect of this tax exemp-
tion is of minor importance.
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widely. For individuals the 1946 rates ranged from zero on incomes of
less than $500 to about go percent on incomes in excess of $200,000.
Corporate incomes, including those of commercial banks and nonfinan-
cial corporations, during 1946 were subject to federal income tax rates up
to 38 percent,* but during the period of wartime excess profits taxes the
upper limit was considerably higher. The investment incomes of many
security holders, such as life insurance companies, mutual savings in-
stitutions, and universities, are tax—exempt or are subject to only a very
nominal tax rate.

Clearly, the attractiveness of the tax-exemption privilege varies con-
siderably from investor to investor. With the yield of top grade muni-
cipal bonds for 1943-47 approximately one-half thatof taxable Treasury
bonds, investors in the lower tax brackets cannot find the tax advan-
tages of high grade municipals very attractive. Commercial banks, even
those subject in 1946 to the maximum corporate income tax rate of g8
percent, could hardly have effected any great tax savings by buying high
grade municipals on the basis of the 1946 yield differentials.” At the
present level of tax rates and yield differentials, the chief beneficiaries
of the tax-exemption feature are individuals in the higher income
brackets. On the basis of 1946 tax rates, benefits could be realized by
those with taxable incomes in excess of $20,000 (taxed at the rate of 53
percent or more on the excess over $20,000).

But interest in municipal bonds is not limited to this small group of
high income individuals. Lower grade municipals with higher yields
may have positive tax advantages to some investors who do not find the
yields of the top grade bonds attractive. Commercial banks, which are
permitted to act as dealers in municipals, may derive considerable proﬁt
from trading positions as distinct from investment positions. Further-
more, they may invest in local municipal bonds as a form of community
service or public relations. Finally, some investors, who would not find
the tax advantage in any one year a sufficient attraction, may be moti-
vated to buy long-term municipal bonds because of expected increases
in taxes. .

The call provision also may contribute to the differences in levels
between basic yield curves, although the effect is certainly less pro-
nounced than that of the tax provision. Since most municipal bonds are
noncallable, they protect the purchaser against a possible fall in interest
rates. In this they differ materially from the corporates. During periods
of substantial decline in interest rates, a portfolio of corporates is apt to

4 Corporations with taxable incomes between $25,000 and $50,000, the so-called “notch bracket,”
constitute an exception; the excess income over $25,000 is taxed at the rate of 53 percent.

5Banks with taxable incomes between $25,000 and $50,000 would probably effect a much greater
saving. See footnote 4.
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be partly liquidated as a result of calls, and reinvestment will almost
necessarily be at a lower rate. Treasury bonds occupy an intermediate
position for most of them are callable a few years before maturity. Com-
pared with corporates and municipals, long-term Treasuries are little
more than medium-term bonds. At this time (1947) the longest term
Treasury bond outstanding matures in 19472, 25 years hence, and it is
callable in 1964, 20 years hence. Nevertheless, these bonds offer an
assured yield to call for 20 years, and thus provide a hedge against a fall
in long-term interest rates. An investor desiring an assured long-term
yield might well prefer one of these bonds to a 4o-year callable corpo-
rate. The basic yield curves for both the municipals and corporates are
based upon yield to maturity. This is entirely appropriate for muni-
cipals, which will presumably be paid at maturity. Though less appro-
priate for corporates, it is expedient because of the difficulty of predict-
ing if and when a corporate bond will be called. The basic Treasury
curves, however, are based upon yield to the earliest call date. The
assumption underlying this procedure is that when Treasury issues are
selling above par, as all of them were in the period studied, they will be
called at the earliest opportunity.

The differences between the various basic yield curves often vary
with term to maturity. For example, the difference between corporate
and Treasury yields is greatest for the very short maturities. An ex-
planation of this phenomenon can be found in the fundamental differ-
ences between the two short-term markets. The Treasury market —
.consisting mainly of bills, certificates of indebtedness, and notes — is a
volume market in which the banks trade actively. This market, further-
more, has been supported by the open market operations of the Federal
Reserve System. From April g0, 1942, until July 1, 1947, the Reserve
System operated under a stated policy of supporting bills at 34 percent
and during much of this period, it was supporting certificates at 7/
percent. The corporate short-term market, on the contrary, consists
mainly of former long-term bonds approaching maturity. The market is
not active, and there is no direct support from the Federal Reserve
System. ,

In the middle-term maturity range, the differences between the cor-
porate curve-and the Treasury curve have usually been small. The basic
corporate yields for - to 8-year bonds actually fell below the yields of
Treasury securities in the first quarter of 1944, and they were only
slightly above the Treasury yields in 1943 and 1945. In 1946 and 1947,
however, they were considerably above. This shift, it appears, is closely
tied up with the changing pattern of demand by commercial banks for
Treasury bonds. From late 1944 through most of 1945 new bank pur-
chases in the j-10 year class were relatively slight. Late in 1945, how-
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ever, and on an increasing scale during the first quarter of 1946 (and
also subsequently) the banks came in to make fairly significant new
purchases in the 5-10 year class.

These small differences in the earlier years are difficult to explain.
One pertinent factor is the volume of high grade corporate bonds in this
range, which is small in comparison with the very large volume of
Treasury bonds outstanding. Moreover, this shortage of corporates is
aggravated by the habits of some investors, who hold their bonds to
maturity regardless of their market yield. Trading activities in this
sector are confined mainly to Treasury securities, and consequently the
basic Treasury yields are probably much more sensitive to changes in
demand than basic corporate yields. For example, if yields of the ac-
tively traded issues decline or increase during the second half of the
month, and if no sales of the inactively traded issues take place during
this period, only the former change in yield is reflected in the basic yield.

The Shape of the Basic Yield Curves

The characteristic shape of the basic yield curves for 1948-47, rising at
the short-term end and leveling off at the long-term end, has been typi-
cal of the yield maturity relation in the American money markets ever
since the middle thirties. Since the forces that determine this general
shape have been discussed extensively by market analysts, public offi-
cials, and economic theorists, a systematic treatment of the question is
not presented here. A brief statement of the principal contributing
forces is in order, however.

On the practical side, the low level of short-term rates may be attri-
buted to a preponderance of demand for short-term securities relative
to the supply, which is the result of the volume of excess reserves, the
institutional needs of the commercial banks, and the policies of the Fed-
eral Reserve System. On the theoretical side two explanations have been
given for the preponderance of demand for short-term bonds relative to
the supply. One is that investors desire liquidity and willingly sacrifice
yield in order to obtain it; they therefore bid up the prices of the short-
term issues, relative to the longer—t{erm issues. The other is that in-
vestors attempt to discount expected future changes in yields. In so
doing they bring about a yield-maturity curve in which the long-term
yields are an average of the expected future short-term yields. Accord-
ing to this second view the rising curve indicates that investors must be
expecting an increase in interest rates, and that they prefer short-term
bonds now so that later they can switch into long-term bonds on more
favorable terms. .

A complete reconciliation of these two views is possible if the rele-
vant forces are conceived as exerting different influences on separate
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groups of investors. One group, for example — and this includes most of
the banking system — desires liquidity for its own sake, either because
of institutional requirements, custom, or considerations of safety. This
demand for liquidity may have no relation to any conscious evaluation
of the future course of bond yields. A second group may expect a rise in
bond yields and anticipate this rise by buying short-terms. A third
group expects a fall and anticipates this fall by buying long-terms. And
finally a large fourth group, without any urgent need for liquidity and
with no strong convictions about future changes in interest rates,
attempts to obtain the highest possible current yield by a suitable ar-
rangement of maturities. As indicated above, another influence of pri-
mary importance is that exerted by federal agencies in the management
of the public debt. Therefore, the basic yield curve becomes a see-saw or
balance that tips one way or the other, depending upon the influence of
these various groups and the supply of securities of different maturities.
Thus the low short-term rate would be properly attributable to the in-
fluence of federal debt policy and to the combined weight of the first
two groups, those desiring liquidity and those anticipating a rise in
yields. ‘

It is worth noting that the shape of the basic municipal yield curve
may be affected by the expectation of changes in tax rates, as well as by
the desire for liquidity or the expectation of changes in interest rates.
If income tax rates or investors’ incomes were expected to rise dras-
tically, some investors would buy municipals to protect themselves, and
others would buy them as a speculation. For these purposes long-term
municipals would be preferable to short, and a downward pressure
would be exerted on the long-term end of the municipal curve. This
pressure would tend to counter-balance the pressure on the short-term
end exerted by the desire for liquidity or the expectation of a rise in
interest rates: consequently the expectation of higher tax rates would
tend to make the basic municipal curve flatter than either the taxable
Treasury or the corporate curves. Conversely,' of course, an expected
fall in tax rates would tend to lift the long-term end of the municipal
curve.

/
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3
THE CHANGING PATTERN OF BASIC YIELDS,
1926-47

WhiLE CHART g gives a good picture of the pattern of basic yields at a
given time — namely, the first quarter of each of the years 1943-47 —
yearly movements cannot be readily detected from it. Charts 4 and 5
have been designed to overcome this deficienicy; they show the changes
from year to year in the first-quarter basic yields of corporate and muni-
cipal bonds of g -year, 10-year, and go-year maturities, and also of Treas-
ury bonds of g-year, 10-year, and long “term maturities.!

Limitations of the Basic Yield Estimates

Full recognition of the limitations of basic yields is essential in any
analysis of these charts. In the first pIace, basic yields are better adapted
to describing the general pattern of rates at a particular time than the
variation of rates over time. A time series composed of basic yields for
the first quarter of each year depicts the changes in yields that have
occurred in that quarter from year to year, but it provides no indica-
tion of the changes that may have taken place during the three other
quarters of the years studied. An examination of other interest rate
series, however, indicates that the trend pictured by basic yield data
does not differ from that obtained from these other measures. The basic
yield is also subject to the limitation, growing out of its derivation from
the average of the high and low prices of each month of the first quarter,
that there may have been a few actual sales of bonds during the quarter
at yields slightly lower than the basic yield figure shown. -

In the second place, the estimates of short- and medium-term yields
are subject to an indeterminable error, which may be quite large in
some instances. This is due in part to an occasional inadequacy in the
number of bonds for which data are available in some particular ma-
turity range, and in part to the use of simple curves in fitting a basic
yield curve. The short- and medium-term municipal yields are some-
1There have not been any 30-year Tr—easury bonds outstanding since 1931. The longest-term Treas-
ury bond outstanding in the first quarter of 1947 matured in 25 years and was callable in 20 years;

the longest-term, partially tax-exempt, Treasury bond matured in as little as 18 years and was
callable in 13 years.
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what less reliable than comparable corporate yields, and in turn the
corporate yields are somewhat less reliable than short- and medium-
term Treasury bond yields. The long-term yield estimates in all market
segments are thought to be more accurate than the short-term.

For the entire period covered by this study there have been a large
number of high grade municipal and corporate bonds clustering in the
25- to g5-year maturity range. The estimated basic yield for go-year
bonds has always been superior to estimates of both the short-term and
the very long-term yields. However, since the go-year basic yields are
ordinarily estimated to the nearest .op percent, and since an error of
estimation of another .op percent is quite conceivable, the go-year basic
yields are not sufficiently accurate to show minor variations in yield of
.02 to .03 percent. Comparable data for Treasury issues in this maturity
range are lacking, but the long-term Treasury bonds provide an accu-
rate measure of yields in the maturity classes for which such bonds are
available.

Changes in the Pattern of Basic Yields

Although the basic yield curves changed considerably during the period
under review, the tendéncy was for the relationship among the curves in
each segment of the market to be similar at any one time (Chart 4). In
1926 and 1927 the yield of short-term issues equaled that of long-terms
in each of the three segments — Treasury, municipal, and corporate. In
1929 short-terms were higher than long in all three segments; and since
1933 yields of long-terin issues have been the highest. However, when
the three segments are considered in relation to one another, significant
differences are evident. From 1926 to 1930, for example, the normal hier-
archy of yields seems to be corporates highest, municipals next, Treas-
ury bonds lowest (Chart 5). But during the thirties municipal yields
for all except the shortest maturities began to slip below those of
Treéasury issues, and by 1944 they were clearly lower. '

The period from about 1932 to 1947 is marked by two conspicuous
developments: first, a fall in yields, and second, a yield curve in which
short-term rates are consistently below long-term rates. In fact, the
consistency of the low, short-term rate curve during the last 15 years
has often led to the conclusion that it is the normal curve form.
This conclusion may be an accurate generalization of the present, but
it is certainly not an accurate generalization of the past. The low short-
term rate curve was not normal from 1926 to 1930 according to Chart 4,
and it was not normal in the corporate market from 1900 to 1926.%

2David Durand, Basic Yields of Corporate Bonds, 1900-1942 (National Bureau of Economic Re-
search, Technical Paper 3, June 1942) Chart 3, p. 16, and basic charts. See Also W. Braddock
Hickman, The Term Structure of Interest Rates, An Exploratory Analysis (National Bureau of
Economic Research, ms. November 16, 1942) Chapter 1V, pp. 29-31 especially.
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CHART 4 —Basic Yields of Bonds by Type, First Quarter, 1926-47
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CHART 5—Basic Yields of Bonds by Term to Maturity, First Quarter, 1926-47
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The period 1932-47 divides itself into three parts: one from 1932 to
1941, when the fall in basic yields was abrupt and widespread; the sec-
ond from 1941 to 1946, when the downward tendency was not pro-
nounced in all sectors of the market; a third in 194, when basic yields
increased for all maturities and all market segments. (See Chart 4.)

Between 1932 and 1941 short-term basic yields declined more sharp-
ly than long-term; furthermore, the decline in basic short-term bond
yields relative to long-term yields was greater in the Treasury bond
market than in the other market segments. This was due, in part, to the
conversion privileges which arose through the Treasury policy of per-
mitting the holder to exchange maturing Treasury obligations for new
issues on a preferential basis. This privilege, in fact, was equivalent to
the payment of a premium on the bond at maturity although the value
of this premium could not be predicted exactly. In addition, the grow-

ing excess reserves of the commercial banking system gave rise to an

increase in demand for short-term Treasury obligations which was more
than proportionate to the increase in demand for short-term obligations
in other segments of the market.

After the sharp and consistent declines from 1932 to 1941, the basic
yield series followed no consistent tendency throughout the second
period, .1941-46. Some of the basic yield series actually rose, some re-
mained relatively stable, and others fell (Charts 4 and 5). Medium- and
short-term corporate yields were higher throughout most of the period
than they were in 1940. Short-term Treasury yields rose sharply from
1940 t0 1943 and 1944, largely because of the volume of new short-term

financing and the discontinuance of the conversion privilege, and then

fell off somewhat. Long-term corporate yields moved downward very
slowly with no suggestion of an interim rise. The only evidence of a
continuation of the downward trend, which was so persistent in the
earlier years, is in the municipal market and the partially tax-exempt
Treasury market, where the tax-exemption privilege exerted a strong
downward pressure during the period of high war taxes. Long- and
medium-term bond yields in both these markets moved rather sharply
downward after a slight rise around 1942-43.

In contrast to the behavior in the preceding periods, basic yields in-
creased in all maturity classes and in all market segments in 1947. All
short- and medium-term yields rose more rapidly than the longer-term
yields. These relatively larger increases in the short-term yields were
due, in part, to the Treasury policy of retiring part of the federal debt.
The issues retired were those which were largely owned by the Federal
Reserve banks and the commercial banks. The effects of this policy
upon bank reserves and bank demand for securities in the shorter-term
market segments more than counterbalanced the reduction in the sup-
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ply of short-term Treasury securities. In addition, the growing uncer-
tainty in the minds of many investors about the continuance or exten- -
sion of the wartime interest rate policies followed by the Treasury and
the Federal Reserve banks, particularly those applicable to the short-
term yields, retarded the tendency of the investors in the shorter-term -
issues to extend the maturity of their holdings.

Basic Yields versus Low Grade Bond Yields

The lack of-a consistent downward trend in basic yields from 1940 to
1946 will stand out in sharp contrast to the experience of many in-
vestors, who found that both bond yields in their portfolios and interest
income declined considerably during the period. This apparent contra-
diction is readily explained, however, by the prevalence of corporate
refundings and by the fall in yields on low grade bonds.

The general improvement in credit standings of most companies,
the wartime policies of stabilizing yields of Treasury obligations, and
other fiscal policies of the government were conducive to very extensive
bond refunding operations. The volume of corporate refundings from
January 1, 1940 to December 31, 1945 is estimated to have been in
excess of $10.7 billion; refundings were particularly heavy in 1944,
1945, and the first half of 1946.> These refundings involved a substan-
tial reduction in coupon rates of interest. High coupon bonds matured,
were called prior to maturity, or were even bought up in the open mar-
ket; and they were replaced by new low coupon issues or low-rate bank
loans. With the reduction in coupon rates came an effective reduction
in interest costs to borrowers and in interest income to bondholders,
both of which were entirely compatible with a stable level of basic cor-
porate yields. Evidently these refunding operations were a process of
correction to bring the coupon rates of interest into line with the basic
yields. From 1933 to 1940 bond prices rose sharply with an attendant
fall in market yields. There were some refundings to lower coupon
rates, but because of the continuous decline in basic yields, on the
whole, coupon rates remained well above basic yields. But in 1940, after
the fall in basic yields had spent itself, refundings began to bring cou-
pon rates down into line with market yields. For many investors the
decline in market yields meant very little, as long as their portfolios re-
mained intact and their interest income continued as before. They
began to be aware of the trend only when the refunding of bonds
bought in the days of higher yields began to cut down their income.

As indicated, one of the factors contributing to the large volume of
corporate refundings since 1940 was the growth in business confidence

38 Federal Reserve Bulletin, July 1946, p. 782.
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and the improvement in the financial position of most corporate ob-
ligors. These developments also evidenced themselves in a decline in
the yields of lower grade bonds. This tendency is clearly shown in Chart
6, which traces the movement of Moody’s Aaa and Baa bond yields

CHART 6 — Movements of Moody’s Aaa and Baa Bond Yields, First Quarter Averages,
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from 1938-47. Further evidence of this tendency is given by the change
in yield depth that occurred in the corporate market from 1940 to
1946. This change in depth is shown in Charts 7, 8, and g which present
the yield distribution of corporate bonds of all grades in selected ma-
turity ranges in the first quarter of 1940, 1946, and 1947. In the construc-
tion of these charts a tally was first made of short-term bond yields, rep-
resented by I- to p-year maturities; medium-term bond yields, 8 to 14
years; and long-term bond yields, 24 to 3o years. The maturity ranges
had to be made fairly broad in order to include an adequate number of
bonds. In making this tally the differential between the actual yield to
maturity of each bond and the basic yield for bonds of like maturity was
taken, and the bonds were grouped in yield classes according to this
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TABLE 2
CHANGES IN CORPORATE BOND YIELDS, 1940-47

First Third
Quartile Median Quartile
Basic Bond Bond Bond
Classification Yield Yield Yield Yield
Short-term Bonds: 1-5 Years
(mid-point value: 314 years)
940 1.00 1.80 4.25 9.00
1946 115 1.78 2.97 4.25
Net Change +4-.15 —.07 —1.28 —4.75
1947 1.45 2.12 3.06 3.98
Net Change over 1946 ~+.30 +.39 + .09 — .27
Medium-term Bonds: 8-14 Years ‘ -
(mid-point value: 1114 years) '
1940 2.10 3.90 5343 9.30
1946 2.05 2.92 3.89 4.64
Net Change —.05 —.98 —1.54. —4.66
1947 2.17 3.00 3.80 4.63
Net Change over 1946 +.12 +.08 — .09 — 01
Long-term Bonds: 24-30 Years
(mid-point value: 2714 years)
1940 2.70 3.03 3.45 4.39
1946 2.40 2.55 2.74 2.97
Net Change —.30 —48 —.171 —1.42
1947 - 250 2.60 2.73 3.01
Net Change over 1946 -+.10 . +.05 —.01 — .04

differential: o to .19 percent above the basic yield, .20 to .39 percent
above the basic yield, etc.*

An examination of Charts 7, 8, and g indicates a considerable de-
crease in the dispersion, or depth, of bond yields between 1940 and
1946 for each of the selected maturity groups. The lower grade bonds
declined in yield more rapidly than the higher grade, and the yields on

-all bonds tended to concentrate in a narrowing range above the basic

yield. This tendency is sharply evident when an examination is made of
the changes for three maturity groups from 1940 to 1946 in the basic
yield, the yield on the bond at the first quartile, the yield on the median
bond, and the yield on the bond at the third quartile as shown in Table
2. In 1947 the basic yield rose while the third quartile bond yields for
all three maturity groups fell. In other words the yield depth continued
to decrease in the first quarter of 1947 even though basic yields moved

4 The distribution of 1940 bonds was obtained from the records of the Corporate Bond Research
Project, which include all adequately quoted issues of $5,000,000 or more, and a 10 percent sample
of smaller issues. The distribution of 1946 and 1947 bonds was made from Fitch’s bond record for
the month of February in each year. Distributions of bond yields, by industry groups, are being
prépared under the Corporate Bond Research Project for the entire period 1900-1946. In making
these distributions the following types of bonds were omitted: serials, income bonds, bonds of
foreign corporations, and most real estate bonds.
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CHART 7 —Frequency Distribution of 1-5 Year Corporate Bonds by Yield
Differentials, First Quarter, 1940, 1946, and 1947*
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CHART 8 —Frequency Distribution of 8-14 Year Corporate Bonds by Yield
Differentials, First Quarter, 1940, 1946, and 1947*

Percent of all bonds
10

Q=180 M =333 Q3 =720 1940

[}
-04 O 4.0 2.0 »3.0 4.0 5.0 6.0 ) 7.0
15
Q=087 M=184 Qz=259 1946
10 '

o n ‘T t
-04 O 1.0 ‘20 3.0 4.0 5.0 6.0 7.0
15
Q,=083 M=1.63 Q3=246 1947
10
5
R o ......

-04 O 1.0 20 3.0 : 4.0 50 6.0 7.0
Difference between bond yield and basic yield

- Bonds with differences of 7% or more have been omitted from this chart.
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CHART 9 —Frequency Distribution of 24-30 Year Corporate Bonds by Yield
Differentials, First Quarter, 1940, 1946, and 1947*
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upward. This evidence, however, is apparently in conflict with that given
in Chart 6 which shows that the difference between yields on Moody’s
Aaa and Baa bonds increased in 194%.

With respect to this apparent difference in results it should be
noted, first, that Table 2 and Chart 6 are not directly comparable be-
cause the former is based on a count of individual bond yields, while
the latter is an average of bond yields in a given rating grade. Further-
more, it is not possible to determine whether there is a real conflict in
results since the bonds rated Baa by Moody’s cannot be identified in
Table 2. One possible cause of such a conflict is corporate refundings,
which might have shifted the position of Baa bonds in the distribution
of all bonds. o o

This discussion of the period 1940-44 should illustrate the rather
evident principle that a comprehensive description of the behavior of
interest rates during any period necessarily involves a complete treat-
ment of all major types of bonds of all maturities and of all qualities;
and it may involve an analysis of refunding operations and coupon
rates. The basic yield analysis attempts to give a comprehensive picture
of highest grade bond yields only, in which the effects of quality varia-
tions are reduced to a minimum. The result is that the basic yield series
do not reflect the very extensive movements of the yields of the lower
grade bonds. Clearly, any appraisal or interpretation of the basic yield
series is more significant if the movements of the underlying, lower
grade, bond yields are also taken into consideration.

In fact, the purpose of the basic yield is to provide a standard of
comparison against which the movements of all bond yields can be more
effectively analyzed. ’
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ADDENDUM

RELATION OF BASIC YIELDS TO COUPON RATES

IN THE DEVELOPMENT of the estimates of basic yields for municipal
bonds, a marked tendency was observed for yields to vary with coupon
rates. Although this tendency has been observed in the corporate mar-
ket and in the United States government market, it is primarily a char-
acteristic of the municipal market, where noncallable bonds of the same
obligor are frequently found with similar maturities but widely differ-
ing coupon rates. An illustration is given in Charts 10 and 11. Chart 10,
for example, shows the coupon rates and yields in mid-February of
1944 and 1945 for New York State bonds maturing between 1970 and
1979. Despite the small number of available quotations for this ma-
turity range, the association between yields and coupon rates is clearly
evident. These bonds are all noncallable and presumably of uniform
quality, and although there may be some variation in yields attributable
to difference in maturity, this variation is nearly negligible in this lim-
ited maturity range. A better example is given in Chart 11, which shows

CHART 10 — Relation Between Coupon Rate and Yield, New York State Bonds Maturing
1970-79, for Selected Dates, 1944-45
{curves fitted by eye)

Yield (%)
1.6

February 16, 1944 : Jr.//
1.5
. /

1.4

1.3

12 £
N ‘/

1.4

1.4
February 14, 1945 1

/ib

1.3

1.2 .. =

1.1
RPN NN N N AN S B

o] 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
. Coupon rate

31



CHART 11 - Relation Between Coupon Rate and Yield, New York City Bonds and Corpo-
rate Stock Maturing 1970-75, for Selected Dates, 1945-46
(curves fitted by eye)
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the behavior of New York City bonds and corporate stock.! These secu-
rities, though not of quite so high quality as New York State issues, have
good uniform credit standing and are noncallable. Moreover, they are
actively traded, and an adequate number of quotations can be found in
the six-year maturity range from 1970 to 1975 so that the possible effects
of variation in maturity are even further reduced.

Two examples of the yield-coupon relationship for corporate bonds
are given in Tables g and 4. The first of these traces the yields for the
period 1924 to 1936 of three Louisville and Nashville Railroad bonds
issued under one mortgage and having the same maturity. The second
traces two Union Pacific bonds, also issued under one mortgage and
having one maturity, from 1924 to 193%. Although the tendency is clear

1 Certain New York City obligations described as “corporate stock” are generally considered equiva-
lent to bonds.
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TABLE 3§ .

FEBRUARY YIELDS OF LOUISVILLE AND NASHVILLE FIRST AND
REFUNDING 4%’s, 5's AND 514’s OF 2,003, 1924-36

(Yields computed from average of high and low prices in February)

Yield to Maturity

Year 415’s 5's 5%’s
1924 - 5.02 5.21*
1925 485 4.87 5.16*
1926 4.59 4,78 5.00%
1927 448 4.69° 5.07=
1928 4.30 4.59 4.99*
1929 4.60 4.83 5.21+
1930 4.69 4.79 5.16%
1931 4.49 4.78 5.19*
1932 6.99 6.83 7.02

1933 6.70 7.01 - 7.29

1934 4.96 5.13 5.40

1935 4.38 4.71= 5.182
1936 4.13% 4.54 5.23¢

s Average price was above call price. The 514’s were callable at 102 on or after October 1, 1936; the

5’ at 105 on or after October 1, 1938; and the 414’s at 105 on or after October 1, 1939.

TABLE 4

FEBRUARY YIELDS OF UNION PACIFIC FIRST AND REFUNDING
4's AND 5’s OF 2,003, 1924-37

(Yields computed from average of high and low prices in February)

Yield to Maturity

Year 4’s 5's
1924 4.80 4.95
1925 4.68 4.75
1926 4.54 4.63*
1927 4.30 4.56%
- o 1928 4.12 4.352
1929 453 4.65
1930 446 4.63°
1931 ° 4.21 4.49*
1932 4.96 5.183° -
1933 4.57 4.88
1934 4.19 4.66
1935 3.73 4.19*
1936 3.622 ; 4.23=
1987 3.67* 444

* Average price was above call price of 10714.
* Based on March prices because 5’s did not sell in February.

for the high coupon bonds to yield more than the low coupon bonds,
these examples are less convincing than the New York State and New
York City examples because of the effects of the call provision. The
Louisville and Nashville bonds were callable at 102 to 105, the Union
Pacific bonds at 10714. And during the periods covered by the examples,
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the high coupon bends of both railroads frequently sold above their
call prices.

The relationship between yield and coupon is readily translated
into a similar relationship between yield and price; high premium
bonds, which are normally high coupon bonds, usually sell on a higher
yield basis than low premium bonds. This is clearly illustrated in Charts

CHART 12 — Relcmon Between Price and Yield, New York State Bonds Maturing 1970-79,
on February 16, 1944
{curve fitted by eye)
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CHART 13 — Relation Between Price and Yield, New York City Bonds Maturing 1970- 75
on February 13, 1946
(curve fitted by-eye)
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12 and 13, presenting yields and prices on February 16, 1944 for New
York State issues maturing from 1970 to 1979 and on February 13,
1946 for New York City issues maturing from 1970 to 1975. The yield-
coupon relationships for these same bonds on these dates were shown

" on Charts 10 and 11. .

All indications are that the fundamental causal relationship is be-
tween price and yield, rather than coupon and yield. Investors seem to
be price conscious. They tend to prefer bonds selling at discount to
bonds selling around par, and the latter in turn to bonds selling at a
substantial premium. This price consciousness, which results in an ap-
preciable differential in yield, is attributable to a number of factors.
These may be grouped into four broad categories: (1) the possibility
of redemption prior to maturity; (2) barriers to systematic. amortiza-
tion of premiums; (3) expectations of changes in interest rates; (4) a
more or less irrational belief on the part of a few investors that low
priced bonds are bargains merely because they are low priced.

In the corporate bond market the possibility of redemption prior
to maturity, a very common occurrence, is a real force affecting both
prices and yields of premium and discount bonds. Most corporate bonds
may be called prior to maturity, at the option of the obligor, in accord-
ance with the provisions of the bond indenture. Corporates may also be
prepaid by court order in the course of a voluntary or involuntary re-
organization. In particular, utility holding company bonds may be pre-
paid in reorganizations ordered by the Securities and Exchange Com-
mission in the administration of the Public Utility Holding Company
Act. In these reorganizations the relationship of the liquidation value
of the bond to the coupon rate has been one of the troublesome prob-
lems confronting the administrative authorities.

The possibility of prepayment ordinarily tends to enhance the
attractiveness of low priced bonds. A good example of this principle is
provided by the Union Pacific 4's and 5’s mentioned in Table 4. Over
the six-year period 1932 to 1937 these bonds varied considerably in
price; in 1932 both bonds were selling at discount, and in 1936 and
19347 both were selling above the call price of 10714. During these six
years the y’s always yielded (in February) more than the 4’s, which im-
plies that the 5’s were the more attractive investment. But these yields
were computed on the assumption that the bonds would be held to
maturity and retired at par; whereas actually both bonds were retired
on September 1, 1940 at 10714. It is therefore instructive to examine
the yields to actual retirement over the same period. (These are the
yields that were realized by investors who bought the bonds in February
of each year and held them until September 1, 1940.) These yields,
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tabulated below, show that the 4’s produced a better realized return
than the 5's.

Year 4’s 5's
1932 7.69%, 6.07%,
1933 6.86 5.45
1934 5.76 4.72
1935 3.86 2.66
1936 8.27 2.46
1937 3.49 3.87

Although the retirement of these bonds in 1940 could not have been
precisely forecast in 1982, or even in 1934, the possibility of such an
outcome was certainly sufficient to give the 4’s an element of speculative
appeal in periods of low prices, and to render them less likely to pro-
duce a loss in periods of high prices. o

While the prepayment of high grade corporate bonds is a common
occurrence, the prepayment of high grade municipal bonds is rare in-
deed. Most municipals are not subject to call, and the possibility of pre-
payment by court order is remote, especially for the higher grade
obligors. It is therefore unlikely that the expectation of prepayment is
sufficient to produce an appreciable effect on the prices and yields of
municipal issues.

Somewhat related to the possibility of prepayment is the possibility
of artificial market support. The Federal Reserve System, for example,
has the power to support the Treasury bond market by its open market
operations. A feeling among investors and market analysts that the Re-
serve System would attempt to support the market at par in the event of
arise in interest rates would provide grounds for preferring low coupon
Treasury bonds selling near par.. ‘

The preference for low priced bonds is at least partly attributable to
the accounting problems encounteréd in dealing with bond premiums.
When a bond is bought at premium, as most of the high grades are in
the present market, the purchaser may choose among three general ac-
counting procedures. First, he may neglect the premium at the time of
purchase, which will involve a capital loss or write-off at ‘maturity (or
date of sale). Second, he may write off the premium at the time of pur-
chase. Finally, he may maintain his capital account intact by any one of
several systems of -amortization. In effect, the bond purchaser who
wishes to maintain his capital intact at all times must either avoid pre-
miums or choose the third accounting device — amortization.

Although the present trend of accounting is toward amortization,
the practice is far from universal, and there are a number of barriers
that prevent it from becoming universal. Prior to the Revenue Act of
1942, amortization was not permitted for income tax purposes. Even
today, amortization is not permitted for trust funds in a number of
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states, such as Pennsylvania; and in states where it is permitted, trustees
often prefer to avoid amortization because of the conflicting interests of’
beneficiaries, or even because of the difficulties of explaining the process
of amortization to an uninformed beneficiary. Finally, amortization
ordinarily involves a certain amount of trouble or expense, which may
induce many small investors without good knowledge of accounting
principles to prefer the simpler method of writing off premiums. It 1s
evident, therefore, that strong legal and institutional forces induce
many investors to seek low premium, low coupon bonds as the simplest
solution to their accounting problems. These forces, furthérmore, are
quite as relevant to the purchase of municipals as to the purchase of
corporates. . N

It is worth noting that cross currents and counter forces are some-
times present. A trustee, for example, may be prohibited under the
terms of the trust from expenditure of capital, even to meet emergen-
cies; and the purchase of a high premium, high coupon bond may offer
a legal loophole to circumvent the prohibition. Or again, security deal-
ers may derive a small advantage from high coupon, tax-exempt bonds.
Prior to the Revenue Act of 1942, almost any investor could derive an
advantage. Since amortization was not allowed, the investor could buy
a high premium municipal, enjoy a tax-exempt coupon income, and
then incur a capital loss for tax purposes when the bond matured or was
sold. But after 1942, the average investor was required to amortize his
premiums on tax-exempt bonds. Dealers in municipals, however, are
still permitted to deduct premium losses as long as they are merely
maintaining a trading position in the market.

- It is widely recognized that short-term bonds are more attractive if
interest rates are expected to rise and that long-term bonds are more
attractive if interest rates are expected to fall. It is not so widely recog-
nized that high coupon bonds are more attractive than low coupon

“bonds of the same maturity if rates are expected to rise, and that low
coupon bonds are more attractive if interest rates are expected to fall.
An illustration is given in Table 5, which shows the prices of three
bonds with ‘coupon rates of 114, 3, and 5 percent when the rate of return
is 1, 114, and 2 percent to maturity. The tablé also shows the percent-
age change in price that would follow from a fall in yields from 114 to
1.0 percent and the change that would follow from a rise in yields from
114 to 2 percent. For example, the § percent bond sells at $1g1.17 to
yield 1.5 percent to maturity; if the yield should fall to 1.0 percent the
price would rise to $144.14, an increase of 10.99 percent in the market
price. The table clearly shows a small but real advantage for the low
coupon bond in a period of falling rates, for the capital gain on the 114
percent bond is greater than that on the g percent bond, which is in
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turn greater than that on the 5 percent bond.? Conversely, the high
coupon bonds have a small but real advantage in a period of rising rates,
for the capital loss is less on these bonds.

TABLE §

CHANGES IN PRICES AND YIELDS TO MATURITY FOR 25-YEAR
BONDS WITH COUPON RATES OF 114, 3, AND 5 PERCENT

Percent Change in Price
When Yields

Price When Yield to

. . Decline Increase
Maturity Is from 1.5 from 1.5
Coupon Rate 1.0, 1.5%,. 2.0% to 1.09, to 2.0%,
149, $111.04 $100.00 $ 90.20 ~ +11.04% —9.8,

3 144.14 131.17 119.60 “+10.99 —8.8

5 188.29 172.74 158.79  +10.90 —8.1

F. R. Macaulay has pointed out that a low coupon bond has a longer
period of “duration” than a high coupon bond of the same maturity.®
The reason is that a high coupon bond sells at a premium that must be:
amortized out of interest income, and this amortization ‘is in effect a
repayment of principal. For example, a 5 percent bond 3714 years from
maturity should sell at $2,001 to yield 1.5 percent to maturity. When

. the bond is finally redeemed g%714 years later, almost exactly one-half of
the principal of the investment will have been repaid; only one-half of
the original investment remains invested for the entire period. This
transaction may be regarded either as an average investment of about
$1,500 for the entire g7714 years or, alternatively, as an investment of the
entire $2,001 for an average period of about 28 years.*

In the 1947 market, characterized by low short-term rates, high
coupon bonds should yield less than low coupon bonds of the same
maturity because their “duration” is shorter, but actually they yield
more. This contradiction is not so real as it appears. Investors who ex-
pect a fall in interest rates will prefer long-term bonds in general, and
long-term, low' coupon bonds in particular; those who expect interest
rates to rise will prefer short-term bonds Neither group w111 prefer the
long-term, high coupon bonds. ;0
ZA much more detailed analysis is given by W. Braddock Hickman in The Tgrm Structyre of In-
terest Rates, An Exploratory Analysis (National Bureau of-Economic Research, ms. November 16,
1942) Chapter 5. Hickman’s treatment covers the relation of coupon rates to the profits obtainable

by “riding the interest curve”’—i.e., buying medium- to lonrr term bonds and selling them before
they mature,

8 Frederick R. Macaulay, Some Theoretical ProI)IQ’MS’SzlggestmI by the Movements of Interest Rates,
Bond Yields and Stock Prices in the United States Since 1856 (National Bureau of Economic Re-
search, 1938) pp. 44-53.

4 These approximations to the average amount invested and the average period of investment are
extremely rough. Macaulay describes a' method of computing the average duration, but the details
are not necessary for: this analysis.
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As an explanation of the coupon-yield relationship, this analysis of
expectation and bond duration is not particularly conclusive. The im-
plications of the analysis are probably not understood by enough in-
vestors with sufficient funds to affect the market appreciably. Further-
more, the possibility of gain from application of these principles is too
limited to warrant much attention from any but the largest investors.
Although a low coupon bond does offer the best opportunity for capital
gain in a period of falling interest rates, the relative advantage is small.
In Table 5 the capital gain (11.04 percent) on the 114 percent bond,
which results from a fall in yield from 1.5 to 1.0 percent, is very little
more than the gain for the 5 percent bond (10.9o percent).

The final reason suggested for the market’s dislike for high pre--
miums was a more or less irrational preference for low priced securities
merely because they are low priced. This was not intended to imply
that some investors choose low priced bonds without regard to their
intrinsic value, but rather that many investors make decisions based
partly on careful analysis and partly on whim or temperament. Even the
most astute and assiduous analyst cannot hope to be entirely rational or
completely informed. When a doubt arises, will the low priced security
get the benefit? The forces of investment psychology cannot be ignored.
Because of the many valid reasons that make low coupon bonds more
attractive under certain circumstances, investors may be led to believe
- that they are more attractive under other circumstances. If an investor

realizes that a low coupon corporate has a clear advantage because of
the possibility of repayment, is he not apt to conclude that a low coupon
municipal has at least a small advantage for the same reason?

The implications of the coupon-yield relationship to the basic yield
analysis and to interest theory in general should not be overlooked.
According to traditional theory any two bonds of different coupon rates
but alike in other respects, especially quality and maturity, should yield
the same return.® In practice, however, this principle clearly does not
hold; bonds selling near par are definitely preferred to those selling at a
high premium, and consequently they yield appreciably less. Therefore,
a realistic discussion of interest rates should specify some consistent
treatment of coupons. Since the basic yields'are computed from the
lowest yields of bonds actually traded in the market, they automatically
tend to reflect the lowest coupon bonds, which sell at the lowest pre-
miums. In the ideal analysis, the basic yields would be computed en-
tirely from bonds with coupons just low enough to permit the bonds to
sell at approximately par. But over the past fifteen years coupon rates
5 Perhaps the maturity of high coupon bonds should be adjusted in accordance with Macaulay’s

principle of duration. The comparison would then be between bonds having the same duration but
different coupon rates.
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have not kept pace with the fall in bond yields, and most of the high
grade issues, from which the basic yields are determined, have sold at a
premium.’

Since coupon rates have not always kept pace with yields, the cou-
pon-yield relationship introduces an additional note of noncompar-
ability into the basic yields for different years. In 1946, for example, a
special basic yield curve for 1 percent municipal bonds was computed,
based on a single issue of the Commonwealth of Massachusetts. But no
corresponding 1 percent bonds were outstanding in previous years, and
therefore this special Massachusetts curve does not seem properly com-
parable with the basic yield curves for earlier years, which were deter-
mined from bonds with higher coupons.

6 The problem of bonds selling at a discount has not come up in this ahalysis. If interest rates ever
rise substantially so that high grade bonds are selling at less than par, the coupon-yield relationship
may present new problems for analysis.
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