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RETURNS ON STOCKS, BONDS, AND COMMERCIAL PAPER: 
LONG-TERM CONS°TRUCTION, ANALYSIS, AND COMPARISONS 

Jack w, Wilson and Charles P. Jones* 

Abstract 

We report on the results of·the constructiort.of consistent monthly 
·returns for two alternative measures of common stocks, for Aaa. bonds, and 
for commercial pap.er from December 1870 through December 1987. The annual 
yields, on the assumption of monthly reinvestment of income.returns,· are 
analyzed and compared in both nominal and inflation-adjusted terms. The 
average returns for each series are reported by return components for the 
complete .1871-1987 period as well as for the two subperiods 1871,;,1925 and 
1926-1987. ·The purpose of this paper is to extend return data back in time 
as far as possible, an.d to provide alternative data series for research 
purposes. 

Both, North Carolina State University . 
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RETURNS ON STOCKS, BONDS, AND COMMERCIAL PAPER: 
LONG-TERM CONSTRUCTION, ANALYSIS, AND COMPARISONS 

I. Introduction 

Ibbotson ahd Sinquefield (1976, 1977, 1979, 1982) and !bbotson 

Associates (1984, 1985, 1986, 1987, 1988) have constructed returns on 

stocks, bonds and bills, beginning in 1926 and updated regularly. 

Recently, Wilson and Jones (1987) extended the stock return series back to 

Januaryl871 using data from the Cowles Commission study. Such a doubling 

of the time series for stock returns provides the basis for new analyses of 

the long-run performance of the equity market in general, and this equity 

market proxy. in particular, under widely varying economic conditions. 

In this paper we extend the fixed-income return data back in a 

comparable manner by calculating annual returns. onAaa corporate bonds and 

commercial paper, in both nominal and real terms, from 1871 through 1987. 1 

These data provide the basis for the same types of analyses for fixed-

income securities as for equities and makes possible very long-run 

comparisons among the major asset categories. In addition to these two 

fixed-income return series, we also construct an alternative stock return 

series that is broader than that of Wilson and Jones (1987), who spliced 

the Cowles series for the early period to the Ibbotson-Sinquefield series. 

Current data available from Federal Reserve System sources allow both 

contim.ting monthly updates of the current rates on paper and 'bonds and the 

recalculation of cumulative wealth from these assets; furthermore, the 

stock return series can be updated regularly. Our returns series for all 

three. assets are completely replicable from the data in the sources 

listed. These results are not intended as a substitute for, but as a 

complement to, the results of the Ibbotson-Sinquefield studies by almost 



doubling the time series of returns as well as providing estimates for a 

risky short-term asset, cominercial paper, 

II. A.Review bf Earlier Estimates of Asset Returns 

The most widely used measure for stock performance is th~ Standard & 

Poor' s 11 500, 11 .. popularized by Ibbotson and Sinquefield, and currently 

~· updated in a regular and timely fashion by Ibbotson Associates. As noted 

in.Wilson and Jones (1987); Alfred Cowles (1939) chroniCled the monthly 

. retu.rns of common stocks based on the definitiomf and formula U$ed by the 

Stanc;lard Statistics Company (which merged wih Poor's in 1941); carrying the 

·data back to· Ja,nuary 1871. Wilson and Jones (1987) compared monthly 

. returri,s reconstructed from the Cowles series for 1871-1925 with the 

Ibbotson and Associates data f:tom 1926-1985, and found differences in 

nomin~:i. returns between the two periods, as well as differences in the· 

· · prop0rtion of the total returns derived from appreciation and dividends. 2 

The two time periods were quite different in tetrns of general economic. 

conditions. · .Further, given the differing definitions of stock returns by 

Cowle.s and by Ibbotson and Sinquefield,. some differences in results should 

propably be- expected even' if everything else were held constant. For 

e~ainple,. Cowles attempted to cover all common stocks listed on the New York 

StockExchange (NYSE), while Ibbotson Associates report.the Standard & Poor 

SQQ returns. To determine if these differin~ definitions affect the 

oyerall resuits, we splice the Cowles data to a NYSE-measure of stock 

retu,rns starting in 1926. 
' ' 

No long- term series of monthly returns on commerc.ial paper seems to 

.have beeri described in the literature. However, Friedman and Schwartz 

;,; . 
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(19$2., pp. 122-129) present annual average commercial paper interest ra.tes 
, , 

from1867-:l975based on essentially the same data sources that we have used 

irt constructing the monthly return series. 

Annual bond returii.s have been analyzed·in preyious studies .. Roman 

t.1~:t1 (1970) presented, an annual returns series from-1900 to 1968, in real 

and· nominal terms, based on ·Standard and Poor·' s Aaa corporate bond yields. 
~ . . . 

. . He calc\ll~ted calendar. year holding--period returns using. the assumptic>n of 
. . . . . . 

a 4% coupon with 20 years to maturity (compounded semiannually). He was 

attempting to answer the following questions: "What have real interest 

rates been througl:lotit'this century?", and "What have been the·real returns 

to bondholders?" 'Weil.carefully considered the potential bias of the 4% 

coup_~:ri".'20-year-maturlty assumption and e()ncluded on the basis of empirical 
, , 

estimates that the bias froDl the coupon assumption was small relative to 

the bias from the matl,lrity assumption. ·· 

Fisher and Wei.l (1971) compared the investment performance of Aaa 

corporate bonds (Standard andPoor's yields) with common stocks·for the 

period 1925-1968. They .also used the asstimption of the 4's with 20 years 

to maturity, and, as in Weil's earlier computations, assumed annual 

reinvestment. Their conclusion was that the performance of· bo.nds was 

inferior to the performance of common stocks over the period surveyed. 

Friedman and Schwartz (1982, pp. 122-128) construct an annual serf.es 

of yields on high grade corporate bonds from 1867 to 1975. Their series is 

b_~sed on Macaulay's. yields adjusted for "drift, II spliced to Durand's series, 

in 1900-1902 .(1982, pp. 109;..UO). Ibbotson and Sinquefield and Ibbotson 

Associates have teported monthly returns for U.S. government bonds, 

corporate bonds, and Treasury bills from 1926 to· the present. They also 

3 
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have used the 4's with 20 years to maturity in their calculation of 

corporate bond returns but have assumed monthly reinvestment to provide a 

.better comparison of bond returns with common stock returns. Since 1969, 

the Ibbotson data are based on actual transactions available from Salomon 

Brothers. Prior to 1949, the Ibbotson data used the Standard and Poor's 

high-grade corporate bond yields, assuming the 4% coupon and a 20-year 

maturity. 3 The Ibbotson data on corporate bond returns·appear to contain 

splices over time between several data sources that are not consistently 

defined. 

III. Data and Methodology 

A. Stock Return Data 

It would seem natural to splice the Cowles data to the Ibbotson data 

at either 1926, the beginning of the Ibbotson series, or in 1938 when the 

Cowles series ended. Wilson and Jones followed the former procedure, 

creating a·stock return series covering 1871-1985. However, an alternative 

series from 1926 is available from the Chicago Research on Security Prices 

(CRSP) data covering all common stocks listed on the NYSE. Regardless of 

the splice point, therefore, a legimate question remains--To which stock 

returns series should the Cowles data be spliced? 

Cowles based his reconstruction of the Standard Statistics Company 

data on their weekly definition of coverage, which included approximately 

90% .of the market value of all stocks traded on the New York Stock 

Exchange. Ibbotson and Sinquefield based their coverage on the readily· 

available historical data of Standard and Poor's, which stated (1985, p. 2) 

"To avoid confusion, Standard & Poor's has standardized on its former daily 



price index (SO Jndus,trial, 20 Rails, 20 Utilities, 90 Composite) for the 

.back record." It wa,s not .until· February 2.8,. 1957 tha,t S&l? moved to the 500 

securities (425 In,dustrial, 60 Utilities, and 15 Rails). The composition 

of the S&P data was. changed again in July 1976 to 400 Industrials,. 40 · 
' ' ' 

lJ'tilities, 20 Transportation, and 40 Financial for the 500 composite~ 
. . .· 

Definitionally, the Cowles data are more comparable to the CRSP data than 

. .!i.re ,,the lbbotsori data~ For example, there is a closer correspondence in 

·the. 1,926-1938 overlap of the Cowles return data to the CRSP-N'YSE data than· 

with the S&P 90, and the CRSP coverage always is broader than: that of S&P. 

Wilson and Jones [1987] c.onstructed the monthly returns using the 

Cowles "All Stock Price .Index" [1939; Table P-1, pp. 67-68] and the "Stock 

Priees Including Cai;;h Dividends Index" [1939, T.able C-1 pp .168.,;169], 

.d~ri:~ing monthly dividends as the difference in the two indexes. Those 

~o~ths·with negative dividend yields were corrected by comparing adjacent. 

months and substituting the mean dividend yield between those relevant 

months; however, median dividend.yields had to be substituted for several 

other mo.nths where negative dividend yields were not adjacent to extremely 

high yields.. This can lead to small errors in the data. 

An alternative method of COI'.lStructing the Wealth Index from the 

Cow le~' data exists from the monthly annualized divi.dend yield series that 

is prcfVided in hiS monthly "Yield Expectations;' series [1939], Table Y-1, 

"· PP.· 2?0-27l]. This monthly series is descri.bed as:4 

• 
. i•For this series g, is computed as four times the quarterly rate last 

declared, unless the corporation announces that a change in rate is to be 
ma~e. or a so-cal.led extra dividend forms a regular feature of the 
company's diyidendpolicy, in which cases the last 'declared rate is 
adjusted.accordingly. When an extra.dividend is paid irregularly; it is 
allocated only among the months to which the paymen~ is assumed to 
pertain~" [1939, p; 15] · 

5 
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Having worked with these s~ries, it is our feeling that errors.· are. 

likely from a construction using either definition--with the Wilson-Jori.es 

series probably overstating divideridyieldsand increasing the variariceof 

r~turns, andthe "Yield Expectations"-series probably understating those 
·, . ·, . . . . . . . ~; ·, . ' .. 

y:t~ids with a smaller variance of returns. The "truth" probably lies . 

s'omewhere between these alternative set:ies. 

That neither .of the series.from 1871to1926 can be expected. to be 

;exact:- -that is, there are reconstruction problems - - is hot: unprecedented, · 

since Ibbotson and Sinquefield· [ 1976, fri. 5, p .. 12] encountered a similar 

problem with :the S&P published quarterly dividend data .in the post:-'1925 
. . . 

·per.iod iri the second qu;arter of 1949 and the first quarter of 1959, and had 

. to make adjustments to eliminate the post.:. diction of monthly dividend . 

returns. In an attempt to replicate the Ibbotson-Sinquefield estiinates, we 

· e:nc:o;U~tered exactly the same problems at the same times. For the more 

recent period, CRSP still revise their estimates and definitions ·on a 

' continuous basis. A receht and sighificant revisiOn by CRSP.was .to· 

· eliminate ADR' s from their measure along with other minor changes · [ 1987, · 

. pp,. 3"..4] .. 

/ We have elected to create two separate stock return series for 

comparison. The first series splices the Wilson-Jones version of.Cowles'· 

returns to the CRSP returns, and the second series generates an alter~atlve 

Cowles·'. wealth series using hiS dividend yields, splicing that .. series to 

S&P returns: For each series, the splice date is Ja~uary 1926, arid the 
. . ... 

~6mpleted series' extends from December 1870 through December 1987.5 

Average.returns are.estim;ated for appreciation, dividend, and total·returns 

\.' 

-~ 



for both series for the complete period, and the subperiods 1870-1925 and 

1926-1987. 

B. Interest Return Series 

Macaulay (1938) went into great detail about the difficulty of 

comparing yields over long periods of time. The basic problem is in the 

. changing risks associated with bonds (or paper). Macaulay adjusted his 

bond yields for "drift," and provides monthly values of both the adjusted 

and unadjusted yields. Similar problems of long-term comparisons apply to 

the measure of consumer prices. The consumer market basket has changed 

considerably over the period 1871-1987; therefore,.adjustment for quantity 

weights presents difficult problems. We have used Macaulay's unadjusted 

bond yields because they seem more comparable to the latter data and are 

more compatible with the concept of what an interest rate is (or was)~ 

Both Weil (1970) and Fisher and Weil (1971) point out the biases 

associated with the consistent use of the Aaa rating. Bonds of higher risk 

should be expecteP, to have higher yields. Therefore, a bond included in. 

the Aaa category in a particular month, which was downrated, would not be 

included in subsequent months. This is quite similar to Macaulay's concept 

of "drift," and also is similar to the bias encountered in measuring 

.returns on common stocks where stocks enter or exit the index because of 

their successes or failures. Furthermore, it.is obvious that the bonds 

included in the estimation of the yield to maturity are not all of 20-year 

maturity with a 4% coupon and, as we have learned from Durand (1942), the 

yield on corporate bonds varies with maturity, a.nd the maturity mix of the 

bonds can affect the average monthly yields. 

7 
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the data are briefly described below. 

Corporate Bonds 

The annual returns and cumulative wealth of high-quality and Aaa 

cCirporate bonds are based on monthly interest rates on this type of asset 

from Moody's data as published in Federal Reserve Board of Governors 

sources from July 1919 through 1986. 6 For the period 1919-1933, yields 

were monthly averages, but from 1934 the averages are for the last week in 

each month.7 

From June 1919 back to December 1870, Macaulay's railroad bond 

yield series unadjusted for "drift" is used.8 Macaulay did not provide 

yields for the four months during which the New York Stock Market was 

closed (August through November, 1914). We have interpolated arithmetic 

trend estimates for these four months (where the yield moved from 4.441% in 

July to 4.657% in December).9 The two series were spliced in June 1919, 

using the overlap ratio of 1.0384455 to inflate the Macaulay series to 

match Moody's yields.10 

The methodology of calculating monthly returns is based on the 

assumption of a $100 par, 4% coupon bond, with a 20-year maturity, making 

semiannual payments.of $2. 11 The standard formula is used to calculate the 

price of the bond (P), based on the current yield to maturity (r): 

-m -m 
.p = (2/.5r). [l - (1 + .Sr) ] + 100 [1 + .Sr) ] 

For each month an acquisition price (A) is calculated with m 40, and a 

sale price (S) is calculated with m = 39 5/6: 

The appreciation return is calculated as S(t)/A(t-1), 

The interest return is calculated as 33 and 1/3 cents over A(t-1), and 

The total monthly return is equal to the appreciation return plus the 
interest return. 



· · This approach is a close approximation to the monthly return but, as 

Whitmore (l985) shows, .is not "exact.~' Whitmore points out tbat degrees of 

upward and downward biases vary with the· yield.12 

:08mnti/£rcial Paper 

'Ihe sources_ for the mortthly Commercial Paper interest rates are the 

same as the sources listed for Corporate Bonds. Macaulay's rates are used· 

until January 1919, when the Federal Reserve series became available .. 13 

From January 1871 to December 1923, Macaulay used "choice two name paper" 

and from January 1924 to the splice date, 11 4 to 6 month prime double and 

·· single name paper. u 14. Macaulay's series meshed smoothly with the Federal 

Reserve data, and no adjustment was needed when the two series were 

merged.15 For most of the Federal Reserve System's period, the rates are 

for.4-6 month paper and since 1970, those rates are for 6-month paper.16. 

Friedman and Schwartz have pointed out that commercial paper as an 
••••• ,·. c 

instrumenthas changed over time: 

''llowev'er, commercial pap.er has changed in composition since the 
nineteenth century. Formerly, it consisted of trade notes 
received by manufacturers, wholesalers, or jobbers in payment for 
shipments ·to other firms. Denominations were in odd amounts 
related to the value of particular shipments. Dealers who bought 
the notes in turn sold them to.banks. In recent decades, 
commercial paper has been in round' denominations, unrelated to 
shipments of goods, usually by a finance company. As a result, 
the level of.commercial paper rates before World War I is not 
continuous with the level since. . . . In addition, the 
eligibility of commercial paper for rediscount at Federal Reserve 
banks under the Federal Reserve Act of 1913 persumably also 

.. lower.ed commercial paper rates relative to other short'-term 
rates;" (1982, pp; 108~109) 

This concern about changes in the nature of the instrument is similar.to 

Macaulay; s. caution about comparing bond interest over long periods of 

time;17 

9 
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Monthly returns are calculated similarly to bond returns. The basic 

formula for calculating the monthly price is based on the bank discount 

rate formula: 

P ,;,, 100 - [ lOOr / (360/d)] , 

where d is days to maturity.18 An acquisition price (A) and a sales price 

(S) are calculated for each month. The monthly return is calculated as 

S(t) divided by A(t-1).19 

Consumer Price Index 

From 1913 to the present, th.ese data are December values. Prior. to 

1913, the values were constructed to represent December values. A detailed 

descriptiOn of the pre.:.1913 construction is available in Wilson and Jones 

. (1987). 

IV. An Analysis of Stock Returns 

.Appendix' Table 1 contains the complete set of annual nominal total 

returns for the two measures of stock prices, Aaa bonds, commercial paper, 

and inflation from 1871 through 1987. The first stock return series shown 

is that of Ce>wles--CRSP, while the second is the alternative Cowles--S&P. 

·Appendix Table 2 contains the complete set of cumulative wealth indices for 

the same five series for the complete time period, with December, 1870 set 

equal to 1.0. 

Table 1, following the Ibbotson Associates' format, shows the 

geometric mean, arithmetic mean and standard deviation for both the Cowles

-S&P series and the Cowles--CRSP series for the entire period 1871-1987 and 

two major subperiods, 1871-1925 and 1926-1987. Subperiod dates are chosen 

to permit comparisons with stock returns from 1871 to 1925 by Wilson and 

."~ 
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. . . . . .. . . 

Jones, and ftom1926 to 1987 to compare the_CRSP returns W:ith those of 

Ihbot.s~n _and Sinquefleid . 

. Pal,"t A .of Table 1 shows that the Cowles-CRSP measure of st_ock returns 

outperformed the Cowles-S&P measure in the 1870:-1925 subperiod but._ 

uhdetperformed the Cowles-.S&P measure over the subperiod 1926_-1987 .20 The 

geometric means for the later subperiod were,_ respectively, 9.617% and 

9.908%, while the arithmetic means were, respectively, U.720% arid 
. . . . 

12.017%.21 However, clos~r examination of the arithutetic arid geometric 

means show that these d:i.f_fererices between the S&P and CRSP definitions 

primarily arise from differences irt the 1926:-1956 period as opposed to the 

post-1956 periods. 

From December 1925 to December 1938 the total cumulative appreciation 

frbm- Ibbotson and· Sinquefield, using the Daily definition of the S&P 90, 

· w11s 3.,.?%, with a total cumulative wealth (with dividends reinvested 

monthly) of 101.6%; comparable returns from the CRSP files were -10.2% in 

total appreciation, and 67.3% in total wealth.22 For the same period the 

Cowl,es cumulative ap_preciation return, based on the Weekly definition, was 

-8.3%, with a total wealth return of 67.4% .. This comparison for the period 

encompassing the Great Depressio.rt sugge~ts that·. the S&P Daily index of· 90 

stocks.outperformed both the Weekly index as measured by Cowles and the 
. . 

CRSP :index. Comparison-of the Cowles returns and the CRSP returns for this 

perio9: suggests a much closer correspondence in appreciation and total 

teturns because of the closer relation in the coverage definitions·. 23 

. Standard and Poori s moved to the definition from the .i•9Q 11 tci the "500" 

on March 1, 195.7. Comparing the appreciation and total returns for the S&P 

90. w:i.th t;l).e CRSP returns for the pericidDecember 1938 through February 1957 

il 
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also shows . some differences between the two measures. From the ser.ies 

· constructed by Ibbotson and Sinquefield, the appreciation over this period 

· w.as 227. 5% and the total wealth accumulation was 816. T%, whereas· for the 

dlls:P fueasures the appreciation was 229.7% and the wealth accumulation was 

782i9%. Although the S&P.coverage during this period tracks .much more 

closely with the CRSP coverage, the S&P portfolio again-outperforms the 

·securities included in the broader NYSE definition on: the wealth. 

accumulation measure. 

For .the periods Matchl, 1956 to July 1976 and July 1976 to I)ecember: 

1987, _which include the initiation of the S&P "500," the appreciation 

returns for the S&P red,e£ined coverages were i41.1% artd 136; 9% 
. . 

respectively, and the· wealth accumulation returns -were 366 .~ 2% and 305. 9%. 

The appreciation returns for the CRSP for the two periods were 142.1% and 

152.2%; ·respectively; for the cumulative wealth measures, the ·results for 

the two periods .were 365. 2% and 331. 7%' respectively. Therefore; over. the 

period 1956.,1987,. the S&P "500 1' portfolios performed similarly wtth regard 

to appreciation returns but underperformed the broader CRSP definition when 

w~alth_accumulation returns are considered . 

. In summary, for the.total period fromDecemberl925 through December 

1987, the capital appreciation for theS&P was 19.3636 and the wealth 
. . 

accumulation fig~re was 349.7888, while for the CRSP the corresponding 

· fi.gur:es were 18. 0892- and 296. 7246, respectively (December 1925 - 1. 00). 

The superior performance of the S&P measures over.the. complete period 1926-

19S7was due to. the use of the S&P 90 during the 1926-1956 period when the 

superior.performance of the S&P 90 overstated the returns to stocks 

relative to the· broader measure. 



The monthly cumulative nominal returns on stocks, bonds, commercial 

paper, and inflation are shown in Figure L Orily the CRSP stock series is 

shown, since the S&P index lies almost concident with the CRSP, crossing it 

several times over the period. The ratio of the SP index relative to the 

CRSP is plotted, and ends at a value of 1.056. The strong performance of 

the S&P in the 1920s and 1930s can be seen in this ratio plot. 

Part B of Table 1 shows the sumtnary statistics for the two components 

of total return, dividend return and capital change, for the overall period 

and the two subperiods. Using either measure, the two components of total 

return are very close to each other on an arithmetic mean basis for the 

entire period. On a geometric mean basis, the dividend return component 

dominates the capital change component because of the large variability in 

the latter. 

For the two subperiods, on an arithmetic mean basis, the relative 

importance of the two components reverse, with the dividend return being 

·.more important in the earlier period and less important in the later perfod 

for both Cowles~S&P and Cowles-CRSP. On a geometric mean basis, however, 

the dividend return component is larger than the capital change component 

.in.both subperiods for both measures of stock returns. 

V. Annual Returns on Aaa Bonds 

The returns on the 20-year, 4% coupon bond have been calculated with 

monthly reinvestment to make the returns comparable to the.preferred method 

of calculating returns on common stocks. This procedure follows the. method 

of Ibbotson and Sinquefield. ·Total return is broken down into its two 

components, price change and the return from.the monthly coupon payment. 

13 
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These results are shown in Table 2, with Appendix Tables 1 and 2 containing 
. . 

.the .complete year~by-year results for both returns and cumulative wealth. 

Table 2 shows the· geometric mean annual returns on Aaa bonds over the· 

a8iilpl~te period, and by the subperiods 18710:1925 andl925-l987 (along with 
·. ·. . .. . . 

the associated sta~dard deviations), broken down by price ,returns, tnterest 
, . 

. returns, and total returns. Over the period 1871-1987, •the compound.annual 
. . 

.a:verag~. total·returri is 5.318% with a standard deviation of return of 

~.469%. 

The interest return completely dominates the price return for both the 

en:tLr.e period and the two subperiods. The. geometric mean interest return 

over the complete period is 5.094%, ·and the mean price return is .246%. In 
.· . .·: . . . . 

a,.d'dition; the variability of the price return far exceed.s the variability 

• o.f::the interest return for the complete period and for each, ·subperiod.< The 

µiean price retl,lrn was negative for the 1926-1987 subperiod while the mean 

interest returri was higher than for the earlier subperiod or for the entire 

· period. 

As would be expected, for the 1926-1987 period the geometric niean · 

annual· return for the Aaa bonds exceeds the comparable return calcul'a~ted by· 

Ibbotson Associates· fo.r U. S; government bonds, 4. 3%, by some 34 bas.is 

points - -and the variance of the returns of the Aaa bonds . is. higher .... On ·the 

·other hand, the ~eometric mean total return for the. Moody Aaa.bonds of 4.6% 

is .s~:ine 30 basis points less than .the geometric mean annual return on . 
. ··' .'.·. 

corporate bonds reported by Ibbotson Associates.of 4.9% but with a 'higher 

standard deviat;ion--9.4% compared to 8.5% . 

. Figure 1 -shows the performance .of bonds over the entire period 1871~ 

1987. On a cumulative basis, bonds.outperform commercial paper, but only a 



strong boost in the last few y~ats allowed the cumulative line for bonds to 

1 rise above that for paper. Cumulative stock returns, of course, dwarf bond 

returns. 

VI. Annual Returns on Commercial Paper 

Since commercial paper has no interest return but trades at a discount 

from "par," we report only the total return. The returns are calculated in 

"coupon equivalent" terms, having been translated from the bank discount 

basis of the quotes. 

The annual returns are summarized in Table 3 for the complete period 

as well as for the same subperiods as the Aaa bonds (see Appendix Tables 1 

and 2 for year-by-year results). As expected, overall, and for each of the 

subperiods, the geometric mean returns are lower than for Aaa bonds, as are 

the standard deviations. Also, as would be expected, for 1926-1987 the 

geometric mean return on commercial paper of 4.551% is greater than the 

geometric mean return for Treasury bills of 3.5% as reported by Ibbotson 

Associates; furthermore, the risk associated with commercial paper is 

greater than for bills based on a simple comparison of the measures of 

variability, although the difference is relatively small--3.9% vs. 3.5%. 

VII. Inflation-Adjusted Returns on Aaa Bonds and Commercial Paper 

Inflation-adjusted returns are calculated by division as opposed to 

the subtraction of the inflation rate from the nominal return.24 Real 

wealth accumulation is derived by dividing the decimal of the nominal 

return (n) by the decimal of the inflation rate (inf); and subtracting L 

(l+n) / (l+inf) - (l+real) 

15 
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The annual inflation-adjusted returns .for the four asset series, two 

stock return measures, Aaa bonds, and commercial paper are shown in 

·Appendix Table 3, while Appendix Table 4 shows the four series on an 

inflation-adjusted cumulative wealth index basis; 

Cbinmon stocks registered a negative inflation-adjusted return in 36 of 

the 117 years for which data are available. Bonds registered a negative 

~nflation-adjusted !eturn in 30 of these years and real returns on paper 

were negative in 24 of those years. 

The geometric means and standard deviations for the complete period 

and for various subperiods are shown in Table 4 for inflation, the two. 

alte.rnative measures of stock returns, bonds, and paper. The inflation 

rate for the l.ater subperiod was more than four times that for the earlier 

subperiod on a geometric mean annual average basis, and more than a full 

percentage point higher than that for the entire period . 

. The real return on common stocks for the entire period, as measured by 

the geometric mean annual average, was 6.49% using the S&P measure and 

6.44% using the CRSP measure. As we know from the analysis of nominal 

returns, the S&P return was higher than the comparable CRSP return for the. 

1926-1987 subperiod because of the early "S&P 90" effect. 

As would be expected, for the complete period and for each of the 

subperiods, the inflation-adjusted mean return as well as the standard 

deviation is higher for Aaa bonds than for commercial paper. What is 

perhaps surprising, however, is that the differentials are quite small, 

particularly on a geometric mean basis. Thus, for the entire period the 

geometric mean real annual return.for bonds was 3.32%, while the comparable 

figure for commercial paper was 2.99%, and for the later subperiod the 



•. 

.. 

' ·- ~ . 

· differential between the two means was only 8 basis points. There were 
. . 

· many years in which the annual :teal return of bonds was less than for 

commercial paper. Itwould appear that holders of long-term and short-term 

debt irtst:tumEmts were. unsuccessful in anticipating inflation, and during 

wat'dfue. and post-war periods were especially overly optimistic with regard 

to the inflation-adjusted ret.urn. 

The. standard deviation for bonds of 9. 84% is considerably higher than · 

that for paper, 5.47%, over the complete period .. Inflation-adjusted 

returns for both bonds and paper varied widely over the subperiods, as did 

the inflatfon rate. 

The inflation-adjusted cumulative .wealth series .from holding bonds and 

paper-are considerably less impressive than their nominal counterparts 

becau~e the Consumer Price Index increased by almost.9.5-fold over the 

~oinple.t:e. 1871-1987 period. The summary measures of the inflation rate show 

considerable variability, indicating that inflation is difficult to 

anticipate. 

VIII. Summary and Conclusions 

This research has sought to generate a consistent series.of monthly" 

interest returns on both long-term and short-term debt instruments that a.re 

both replicable and readily updatable with pUblicly available data. TI).e 

annual da_ta ·have been presented on the basis of monthly reinvestment so the 

results can be compared with the preferred method of calculating returns on 

cominonstocks. In this process a series of returns on long:-term and short-. 

term debt instruments has been generated from January 1871.that complements 

the returns provided by Ibbotson and Sinquefield from 1926 to the present. 

17 
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In addition, two alternative 'measures of common stock returns have been 

calculated. Although caution should be exercised in any comparison of 

· returns over long periods of time because of changes in the nature of the 

instruments and their relative degree of risk, we believe these data to be· 

of high quality. 

Generally, the returns of the higher risk instrument, the 20-year Aaa 

bonds, averaged higher than the returns on commercial paper in both nominal 

and inflation-adjusted terms. The returns on debt instruments are inferior 

to the returns on equity instruments both in nominal and inflation-adjuste'd 

terms. 



Table 1. Summary Statistics of Annual Returns on Two Stock Index Measures 
1871-1987 and Two Subperiods, 1871-1925 and 1926-1987 

Part A: Summary Statisitics on Total Return 

I. Cowles--S&P 
1S7L-1987 
1871-1925 
1926-1987 

II.Cowles--CRSP 
1871-1987 
1871-1925 
1926-1987 

Geometric Mean 

8.55369 
7.04707 
9.90795 

8. 50238 
7.25982 
9.61669 

Arithmetic Mean 

10.26956 
8.30006 

12.01670 

10 .22171 
8.53323 

11. 71956 

Standard Deviation 

19.03323 
16.43691 
21.05056 

18.98879 
16.58780 
20.91056 

Part B: Summary Statisitics on the Components of Total Return 

Geometric Mean 
I. Cowles - -S&P 

1871-1987 
Dividend Returnl 
Capital Change 

1871-1925 
Dividend Return 
Capital Change . 

1926-1987 
Dividend Return 
Capital Change 

II.Cowles--CRSP 
1871-1987 
Dividend Return 
Capital Change 

1871-1925 
Dividend Return 
Capital Change 

1926-1987 
Dividend Return 
Capital Change 

5.09789 
3.47675 

5.14232 
1.90016 

5.05849 
4.89574 

5 .11455 
3.41656 

5.37469 
1.90016 

4.88433 
4.78062 

Arithmetic Mean 

5.10697 
5.16259 

5.14851 
3.15155 

5.07013 
6.94657 

5.12322 
5.09850 

5.38168 
3.15155 

4.89394 
6.82563 

Standard Deviation 

1. 39172 
18. 37715 

1.15377 
15.98030 

1.58174 
20.23054 

1.35751 
18.31914 

1. 22815 
15.98030 

1. 43370 
20.14096 

1For ease of exposition, reinvestment returns are contained in the dividend 
return component for each series and for each time period. 

19 



20 

Table 2. Means and _Standard Deviations of Price Returns, Interest Returns,. -- -
and Total Returns for Aaa Corporate Bonds, -1871-1987, and by 

-- Subperiods 

Perfod 
. ' . ~ 

1871-1987 
Geoitietric Mean 

.Arithmetic Mean 
Sta~dard De~iation 

1871-1925 
Geometric Mean 
Arithmetic Mean 
Standard Deviation 

1926-1987 
__ Geometric Mean 
Arithmetic Mean 
Standard Deviation 

. ~ : ... 

· · Price 
Return 

. 24601-

.45021 
6.50822 

1.22123 
1.29293 
3.83873 

- . 61124 
-.29736 
8.14213 

i -

Interest total 
Return Return--

5.09402 5.31848 
5.11221 5.56242 _, 

1,99516" 7.46876 

4.87688 6.08566-
4.88032 6.17325 

.86159 4.35755 

5.28702 4. 64256. -
5.31792 5.02055 
2.61173 9,41456 



•. 

Table .3. Means and Standard Deviations of Returns on 4-6 Month 
· Commercial Paper, 1871-1987, and by Subperiods 

\ 

Period Total Return 

1871-1987 
Geol:llet:ric Mean 
Arithmetic Mean 
Standard Deviation 

1871-1925 
Geometric Mean 
Arithmetic Mean 
Standard Deviation 

1926-1987 
Geometric Mean 

I Arithmetic Mean 
Standard Deviation 

4.98824 
5.03155 
3.06259 

5.48370 
5.49556 
1. 60755 

4.55067 
4. 61993 
3.89646 

21 
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Table 4. Means and Standard Deviations for Inflation, and Inflation
Adjusted Return Total Returns for Stocks, Bonds,· and Paper, 
1871'-1987, and by Subperiods 

Geometric Mean ArithmetiC Mean Standard Deviation 
Inflation 
1871-1987 1.93834 2.05999 5.07637 
1871-1925 .70063. .81915 5.09010 
1926~1987 3.04904 . 3 .16073 4.84239 

Gowles-S&P 
1871-1987 6.48904 8.27322 19. 28202' 
1871-1925. 6.30118 7.67416 16.99589 
1926-1987 6.65597 8.80464 21.22968. 

Gowles-CRSP 
1871-1987 6 .43922 8.21423 19 .18360 
1871-1925 6. 51356 7.90242 17.12215 
1926-1987 6.37332 8;49083 20.97932 

Aaa Bonds 
1871-1987 3.31586 3. 77281 9.84403 
1871-1925 5.34756 5.65889 8.07426 
1926-1987 1. 54637 2.00968 10. 97784 

Commercial Paper 
1871-1987. 2.99191 3.13789 5.46657 
1871-1925 4.74980 4.89736 5.52006 
1926-1987 1.45720 1. 57706 . 4.95840 



Figure 1. 

Monthly Cumulative Returns on CRSP, Aaa Corporate Bonds, 
Commercial Paper, Inflation and the Cumulative 

Differential of SP to CRSP, December 1870 - December 1987 
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Appendix Table 1. Nominal Total Returns on Common Stocks, Aaa Corporate Bonds, 

4-6 ~nth Commercial Paper, and Inflation, 18.70-1987 

Year CRSP SPIS Aaa Bonds Com. Pap. Inflation 
1871 13.3032% 13.0683% 10.5731% 6.9981% -2.1739% 
1872 12.5614 12.9259 8.7566 9.0638 "-0.7407 
1873 ..;7.3430 -6.4648 5.6609 12.0582 -2.2388 
1874 10.4007 9.2872 . 16.3470 8.1916 -3.8168 
1875 2 .• 2452 2.4360 13.9805 5.5259 -3.9682 . 
1876 -12.0846 -12.1728 10.0671 5. 7939 -2.0661 
1877 -3.6964 -3.7770 8.5104 5.6301 -3.3755 
1878 11.7700 11.2429 9.9878 5.3463 -4.3668 
1879 50.2411 49.3110 12.6763 4. 9719 -0.4566 

1880 24.7191 24.1494 . 15.2039· 5.5364 1.3761 
1881 7.8936 7.4792 5.4234 5.4160 o •. 9050 
1882 2.3062 2.1759 5.5716 6.1972 -1. 7937 
1883 -3.1092 -3.0431 6.4871 6.1805 -3.6530 
1884 -13.1776 -13.3541 6.2108 5.7617 -2.3697 
1885 26.3329 26.3881 11.2196 4.4994 -0.9709 
1886 12.4037 12.6075 6.7327 4.3804 0.0000 
1887 -2.5792 -2.7076 3.1705 6.1326 0.9804 
1888 1.8432 1.9848 7.2625 5.6534 0,9709. 
1889 7. 7420 7.5014 5.5657 4.6490 -0.4808 

1890 -10.1486 -10.1311 1.4084 5,4296 -0.4831 
1891 23.0823 22.8048 6.4875 6,8919 0.0000 
1892 6.0892 5.7166 5.8604 4;0310 -0.5495 
1893 -15.9526. -15.8123 4.9642 8.2061 ..;2. 7624 
1894 1.8596 .2.0122 8.3935 3.5243 -3.4091 
1895 5.0362 4.7361 4.9737 3 .0238 -1.1965 
1896 1.9479 1. 7672 . 4.5446 6.6858 -0.5952 
1897 17 .4309 16.9764 8.1704 3.8057 -0.5988 
1898 23.1790 23.0449 5 .• 8744 4.1851 0.0000 
1899 10.5873 9.9343 3.3572 3.1053 0.6024 

1900 . 18. 9820 18.5043 5.9267 5.1399. 1.1976 
1901 20.3243 19.6915 . 4.2566 4.4320 1.1834 
1902. 5.1727 4 •. 9314 2.5385 4.7399 1. 7544 
1903 -14.6449 -14. 7347 2.5236 5,9030 1. 7241 
1904 31.1982 31.0176 6.1764 5.1425. 0.0000 
1905 20.2049 19.6390 3.9994 3.9583 0.5650 
1906 7.2529 6.8150 2.3233 5.8651 3.3708 
1907 -29.8732 -29.6016 -1.4332 6.0858 1.0870 
1908 44.7686 44.3916 . 10.3325 6,4383 -1.6129 
1909 19.9833 19.0431 3.8217 3.6204 1.6393 

1910 -8.0500 -7.8997 3.4352 5.5286 2.1505 
1911 5.8113 5. 7709 4.2765 4.2547 1.052.6 
1912 8.2739 7.9957 3.0921 4.3991 2.0833 
1913 "-9.2227 -9.5736 1.2441 6.0997 2.3810 . 
1914 -3.7010 -3.5279 2.9736 5,6887 0.9967 

· 1915. 35.4936 35.2827 7.3142 4.1703 1. 9737 
1916 10.2336 8.9561 5.4 782 3,2174 11.6129 
1917 -24.4198 -25.1151 -5.8831 4.2994 18.4971 
1918 25.4340 25.0637 9.5131 6.1347 20.4878 
1919 19.7445 19.6601 -1. 7519 5.6420 . 14.7773 

1920 -18.8000 -18.6742 -0.5840 7.3201 2.2928 
1921 14.4499 14.4313 16.8498 8.3506 -10.6897 
1922 27.2119 26.8101 11.1192 4.9188 -2.5097 
1923 3.5338 3.1864 5.0998 5.4039 2.5743 
1924 25.7807 25.4209 . 7 .0666 4.7074 -0.1931 
1925 29.3014 28.9315 6.3780 3.9199 3.8685 



APPENDIX TABLE l (CONTINUED) 

Year . CRSP SPIS .. Aa~.~~~~· . Com. Pap • Inflation 
1926 9,5938% 11.6239% 4.5215% -1.4898%. 
1927 .. 33.4509- 37.4884 7.7900 4.5247 -2.0794 
1928 38.8926 43.6085 2.5590 4.5488 -0.9653 
1929 -14.3639 -8.4153 3.9900. 6.4168 . 0.1949 

1930 . 
.. 

-28.0871 -6.0311 '-24.8971 6.7587 4.6309 
1931 -44.2878 - -43.3366 -5.8079 · . 2.3353 -9.5238. 
i932 . -9.0262. -8.1928 15.7250 3.87i9 ·-10.2975 
1933 51. 7764 53.9900 5.8484 1.6892 o.5102 

. 1934 4.5448 -1.4428 14.4533 1.2946 . 2.0305 
1935 ' 44.2897 . 47 .6690 9.1232 o.8216 .·. · 2.9851 . 1936. 32.3178 33~9214 8.0354 0,7660 1.2077 
1937 -34.5543 -35.0265 2.0121 0.8633 3.1026 
1938 28.0618 31.1217 5.1562 0.9699 -2.7778 . 
1939 2.1676 -0.4107 5.2694 0.6291· -0.4762 

1940 -7~5463 -9.7845 5.8620 o.5110 0.9569 
1941 -9.4944 -11.5921 1.0625 0.5403 9. 7156 . 
1942 16.1121 20.3404 3.308Q 0.6232 9.2873 
1943 28.0302 25.8999 3.8038 . 0.7044 3.i6h 
1944 21.4225 - 19. 7524 3.3533 0.7250 2.1073 
1945 38.351.4 36-4360 4.1430. 0.7660 2.2514 
1946 -6.0064 -:8.0713 2.5617 o. 7312. 18.1651 
1947 .. 3.3683 5.7081 -1.1033 0.95.86 9.0062 
1948 2.3127. 5.5013 4.0369 1.3523 2.7066 
1949 20.l-098 18.7925 5.8355 1.6287 -:1.8031 

1950 29.8782 31.7130 L3390 1.3171 5.7910 
1951 20.8694 24.0164 -2.3844 1.9960 5.8745 
1952 13.3242 18.3676 3. 7348. 2.4418 .0.8827 
1953 0:3151 -0.9891 1 .• 2281 2.6327 0.6250 
1954. 50;2735 52.6237 6,0509 2.0i46 :..o.4969 
1955 25.3015 . 31.5627 -0.4769 1.5670 o.3745 
1956. 8.3919_ 6.5561 -5.2661 3.1888 2.8601 
1957, -10.5484 -10.7826 4.8173 3.9533 3.0230 
195.8. 44.8075 . . 43.3639 -1.1439 2. 7617 1. 7606 
1959 13.0842 11.9550 -2.3373 '3-.5527 1.4994 

1960. 0,8580 0.4695 7.9131 4.7947 1.4773 
1961 •. 27.4376 26.8884 3.1806 3.0115 0.6719 
19.62 -9.9590 -8.7285 7.4058 3.3554 1.2236 
1963 21.42.26 22.8010 2.3911 3.4548 1.6484 
1964 16.3817 16.4828 3.6542 4.0679 1.1892 
1965 14.0:S95 12.4511 0.7474 4.4160 1.9231 
1966 -8.8.488 -10,0633 :..3,5411 5,3701 3.3543 
.1967 26.8266 .23.9756 -5.0405 5.6030 3.0426 
1968 12.7556 ·. 11.0613 2.6029 ! 6.0140 4.7244 
1969 -9.8127 -8.4451 -8.2646 7.3855 6.1090 

1970 1.2836 3.9389 12.5774 9.7794 5.4916 
1971 . 15.8544 14.3127 11.2388 5. 7919 .. 3.3585 
1972 17.6418 18.9761 8.9950 4.6345 3.4119 
.1973 -16.9005 -14.6614 0.0939 7 .3491 8~7981 
1974 -26.7487 -26.4680 -4.6087 10. 9155 12;.2022 
1975 37 .6514 37.2031 11.3514 8.1832 7.0142 
1976 26.2510. 23.8432 19.1677 6.2291 4.8106 
1977 "'.'4~8521 -7 .1842 3.8191 5.1193 6.7699-
1978 ·. 7 •. 3636 6.5598 -:2.2483 6.9564 9.0274 
1979 21.8868 18.4411 -6.7710 11.2559 .. . 13~3070 

1980 32.6728 32.4272 -6.9369 12.5999 . 12.3967 
1981 -4.1868 .-4.9221 1.5033 18.3708 8.9396 
1982 21,0584 21.4094 43.3027. 15.4121 3.8721 
1983 23.1246 22.5137 5.1857 9.2901 3. 7962 
1984. '5.7925 . 6.2777 18.8636 11.8333 . 3.9539 
1985 31.2633' 32.1510 37.4222· 8.9846 3.7718 
1986 16.8416 18.4618 28.5737 '7.5466 1.1301 
1987 . 6,3611 5.1922 '-7.5650 6.8014 4~4095 



Appendix Table 2. Cumulative Value of Common Stocks, Aaa Corporate Bonds, 

· 4-6 Month Commercial Paper, and the Consumer Price Index, 1870-1987 

Year CRSP SPIS Aaa Bonds Com. Paper CPI 
1870 .. 1.0000 1.0000 1.0000 1.0000 1.0000 
1871 1.H30 1.1300 1.1057 1.0700 0.9783 
1872 1.2754 1.2761 1.2026. . 1.1670 0.9710 
1873 . 1.1817 1.1936 1.2706 1.3077 0.9493 
1874 1.3046 . 1.3045 1.4783 1.4148 o. 9130 · . 
1875 1.3339 1.3362 1.6850 1.4930 0.8768 
1876 1.1727 1.1736 1.8547 1.5795 o.8587 
'1877 . 1.1294 1.1293 2.0125 1.6684 0.8297 

· 1878 1.2623 1.2562 2.2135 1.7576 0.7935 
1879 1.8965 1.8757 2.4941 1.8450 0.7899 

1880 2.3653 2.3286 2.8733 1.9471 . 0.8007 
1881 2.5520 2.5028 3.0291 2.0526 0.7080 
1882 2.6108 2.5573 3.1979 . 2.1798 o. 7935. 
1883 2.5296 2.4794 3.4053 2.3145 0.7645 
1884 . 2.1963 2.1483 3.6168 2.4479 o. 7464 . 
1885 2. 7747 2.7152 4.0226 2.5580 0.7391 
1886 3.1188 3.0575 4.2935 2.6701 o. 7391; 
1887 3.0384 2.9748 4.4296 2~8338 0.7464 
1888 3.0944 3.0338 4.7513 2.9940 o. 7536. 
1889 3.3339 3.2614 5.0157 3.1332 0.7500 

1890 2.9956 2.9310 5.0864 3.3033 o. 7464 
1891 3.6870 3.5994 5.4163 3.5310 0.7464 
1892 3.9116 3.8051 5.7338 3.6733 0.7423 
1893 3.2876 3.2035 6.0184 3.9748 0.7218 
1894 3.3487 3.2679. 6.5236 4.1148 0,6971' 
1895 3.5173 3.4227 6.8480 4.2393 0.6890 
1896 3~5859 3.4832 7.1592 4.5227 0.6849 
1897 4.2109 . 4.0745 7. 7442 4.6948 0.6808 
1898 5.1869 5.0134 8.1991 4.8913 0.6808 
1899 5.7361 5.5115 8.4743 5.0432 o.6849 

1900 6.8249 6.5314 8.9766 5.3024 0.6931 
1901 8.2120 7.8175 9.3587 5.5374 0.7013 
1902 8.6.368 8,2030 9.5963 5.7999 0.7136 
1903 7 .3720 6.9943 9.8384 6.1422 0.7259 
1904 9.6719 9.1638 10.4461 6.4581 0.7259 
1905 11.6261 10.9634 10.8639 6.7137 0.7300 
1906 12.4693 11. 7106 11.1163 7.1075 0.7546 
1907 .8.7443 8.2441 10.9570 7.5401 0.7628 
1908 12.6591 11,9037 12.0891 8.0255 0.7505 
1909 15.1888 14.1706 12.5511 8.3161 0.7628 

. 1910 13.9661 13.0512 12.9823 8.7758 o. 7792 
1911 14.7777 13.8043 13.5375 9.1492 o. 7874 
1912 16.0004 14.9081 13.9561 9.5517 0.8038 . 
1913 14.5247 13.4808 14.1297 10.1343 0.8229 
1914 13. 9871 13.0052 14.5498 10.7108 0.8311 
1915 18.9517 17.5938 15.6140 11.1575 0.8475 .. 
1916 20.8911 19.1696 16.4694 11.5165 0.9460 
1917 15.7896 14.3551 15.5005 12.0116 1.1209 
1918 19.8055 17.9530 16. 9751 12. 7485 1.3506 
1919 23. 7160 21.4826 16.6777 13.4678 1.5502 

1920 19.2574 17.4709 16.5803 14.4537 1.5857 
1921. 22.0400 19.9922 19.3740 15,6606 1.4162 
1922 28.0375 25.3521 21.5283 16.4309 . 1. 3807 
1923 29.0283 26.1599 22.6262 17.3188 1.4162 
1924 36.5121 32.8100 24.2251 18.1341 1.4135 .· 
1925 47.2106 42.3024 25. 7701 18.8450 1.4681 · 



APPENDIX TABLE 2 (CONTINUED) 

Year CRSP SPlS Aaa Bonds Com~ Paper. CPI 
1926 51. 7399 47.2196 27.63l6 19.6970 1.4463 
1927 69.0473 64.9214 . 29~7841 20.5883 1.4162 
1928 95.9016 93.2327 30.5463 21.5248 1.4025 
1929 82.1264 85.3870 31. 7651 22~9060 1 •. 4053 
1930 59.0594 64.12.81 33.9120 23.9667 1.3205 

1931 32.9033 36.3372 31.9424 24.5264 1.1947 
1932 29.9334 33.3602 36.9654 25.4761 1.0717 
1933 47.2278 51.3713 39.1273 25.9064 1.0772 
1934 49.3742 50~6301 44.7824 26.2418 1.0991 
1935 71.2419 74.7650 48.8680 26.4574 1.1319 
1936 94 •. 2658 100.1263 • 52.7947 26.6601 . 1.1455 
1937. 61.6929 65.0555 53.8570 26.8902 1.1811 
1938 79.0050 85~3019 56.6340 27.1510 1.1482 
1939 80.7175 84.9515 59.6183 27.3218 1.1428 

1940 74.6264 76~6395 63.1131 27.4778 1.1537 
1941 67.5410 67.7553 63.7837 27.6263 1.2658 
1942 78.4233 81.5370 65.8937 27.7985 1.3834 
1943 100.4055 102.6550 68.4001 27 .9943 1.4271. 
1944 121.9150 122.9319 70.6938 28.1972 1.4572 
1945 168.6711 167. 7233 •73.6226 28.4132 1.4900 
1946 158.5399 ' 154.1858 75.5086 28.6210 1.7607 
1947 163.8800 162.9869 74.6755 28.8953 1.9192 
1948 167.6700 171.9532 77.6900 29.2861 1.9712 

.. 1949 201.3881 204.2675 82.2236 29.7631 1.9357 

1950 261.5593 . 269.0468 83.3246 30.1551 2.0478 
1951 316.1451 ·333.6622 81.3378 30.7570 2.1680 
1952 358.2688 394.9479 84.3756 31.5080 2.1872 
1953 359.3976 391.0414 85.4118 32.3375 2.2009 
1954 540.0793 596.8220 90.5799 . 32.9890 2.1899 
1955 676.7275 785.1954 90.1479 33.5059 2.1981 
1956 733.5175 836.6736 85.4006 34.5743 2.2610 
1957 656.1431 746.4585 89.5147 35.9411 2.3294 
1958 950.1444 1070.1517 88.4907 36.9337 2.3704 
1959 1074.4632 1198.0881 86.4224 38.2459 2.4059 

1960 1083.6820 1203.7129 93.2611 40.0796 2.4414 
1961 1381.0182 1527.3726 96.2274 41.2'866 2.4578 
1962 1243.4831 1394.0566 103.3538 4'2.6719 2.4879 
1963 1509.8698 1711.9156 105.8250 44.1462 2.5289 
1964 1757.2124 1994.0880 109.6921 45.9420 2.5590 
1965 2004.2679 2242.3736 110.5119 47.9708 2.6082 
1966 1826.9147 2016.7160 106.2670 50.5469 2.6957 
1967 2317.0141 2500.2357 100.9107 53.3790 2. 7777 
1968 2612.5623 2776.7946 103.5373 56.5892 2.9090 
1969 2356.1986 2542.2911 94.9803 60.7686 3.0867 

1970 2386.4417 2642.4287 106.9264 66. 7115 3.2562 
1971 2764.7967 3020.6324 118.9437 70.5753 3.3655 
1972 3252.5576 3593.8310 129.6427 73.8461 3.4804 
1973 2702.8586 3066.9248 129.7644 79 .• 2732 3.7866 
1974 1979.8785 2255.1706 123. 7840 87.9262 4.2486 
1975 2725.3314 3094.1640 137.8353 95.1214 4.5466 
1976 3440.7591 3831.9105 164.2551 101.0466 4.7653 
1977 3273.8104 3556.6181 170.5281 106.2195 5.0879 
1978 3514.8823 3789.9254 166.6941 113.6085 5.5472 
1979 4284.1789 4488.8298 155.4072 126.3962 6.2854 

1980 5683.9381 5944.4321 144.6268 142.3220 7.0646 
1981 5445.9631 5651.8397 146.8010 168.4677 7 .6962 
1982 6592. 7972 6861.8662 210.3698 194.4322 7.9942 
1983 8117 .3553 8406.7258 221.2791 212.4952 8.2976 
1984 8587.5499 8934.4 707 263.0202 237.6404 8.6257 
1985 11272.3014 11806.9913 361.4482 258.9914 8.9511 
1986 13170.7319 13986. 7723 464.7272 278.5364 9.0522 
.1987 14008.5401 14796~9078 429.5704 297.4807 9.4514 



Appendix Table 3. Inflation-Adjusted Total Returns on Common Stocks, Aaa 

Corporate Bonds, and 4-6 Month Commercial Paper, 1870-1987 

Year CRSP SPIS Aaa Bonds Com •. Pap. 
1871 15.8208% . 15.5152% 13.0303% 9.3758% 
1872 13,4019 13.7679 9.5682 9.8777 
1873. -5.2211 -4.3222 8.0806 14.6245 
1874 14.7811 13.6237 20.9640 12.4849 
1875 6.4701 6.6692 18.6905 9.8865 
1876 -10.2293 -10.3201 12.3892 8.0259 

.1877 -0.3323 -0 .• 4158 12.3011 9.3202 
1878 16.8731 16.3224 15.0100 10.1567 
1879 50.9308 49.9959 13.1931 5.4534 

1880 23.0261 22.4641 13.6401 4.1038 
1881 6.9262 6.5156 4.4779 4.4706 
1882 4,1747 4.0422 7.4999 8.1369 
1883 0.5642 0.6330 10.5245 10.2063 
1884 -11.0700 -11.2512 8.7887 8.3287 
1885 27 .5715 27.6272 12.3100 5.5239 
1886 12.4034 12.6074 6.7327 4.3804 
1887 -3.5250 -3.6520 2.1688 5.1022 
1888. 0.8642 1.0041 6.2311 4.6375 
1889 8.2623 8.0208 6.0757 5.1545 

1890 . -9. 7122 -9.6947 1. 9007 5.9414 
1891 23.0823 22.8047 6.4875 6.8919 
l.892 6.6753 6.3006 6.4453 4.6057 
1893 -13.5648 -13.4206 7 .9462 11.2802 
1894 5.4545 5.6126 12.2191 . 7 .1781 
1895 6.2867 5.9829 6.2233 4.2503 
1896. 2.5582 2~3767 5.170fi 7.3247 
1897 18.1384 17.6809 8.8220 4.4311 
1898 23.1789 23,0449 5,8744 4.1851 
1899 9.9252 9.2760 2.7383 2.4879 

190Ci 17.5738 17.1018 4.6731 3.8956 
1901 18.9170 18.2917 3.0372 3.2105 
1902 3.3593 3.1222 0.7706 2.9340 
1903 -16.0916 -16.1799 0.7859 4.1080 
1904 31.1982. 31.0175 6.1764 5.1425 
1905 19.5296 18.9670 3.4152 3.3743 
1906 3.7555 3.3318 -1.0133 2.4129 
1907 -30,6273 -30.3586 -2.4930 4.9451 
1908 47.1419 46.7586 12.1413 8.1832 
1909 18.0481 17.1230 2.1472 1.9491 

1910 -9.9858 -9.8386 1.2576 3.3069 
1911 4.7092 4.6691 3.1903 3.1687 
1912 6.0642 5.7917 0.9882 2.2685 
1913 -11.3338 -11.6766 -1.1105 3.6323 
1914 -4.6513 -4.4799 1.9575 4.6458 
1915 32.8712 32.6643 5.2371 2.1541 
1916 -1. 2358 -2.3803 -5.4964 -7.5220 
1917 -36.2177 .-36.8044 -20.5745 -11.9815 
1918 4.1051 3.7978 -9.1086 . -11.9125 
1919 4.3277 4.2541 -14.4011 -7.9592 

. 1920 -20.6200 .. 20.4970 -2.8123 4.9146 
1921 28.1485 28.1277 30.8357 21.3192 
1922 30.4867 30.0745 13.9797 7.6197 
1923 0,9355 0.5967 2.4621 2.7586 
1924 26.0240 25.6636 7.2737 4. 9100 
1925 24.4857 24.1295 2.4160 0.0495 



APPENDIX TABLE 3 (CONTINUED). 

Year CR.SP SPIS Aa!i Bonds Cbm. Pap. 
. 1926 11. 2512% 13.3120% 8.8450% 6.1021% 
1927 .36.2848 40.4080 10.0790 6.7443 
1928 40.2463 45.0082 3.5586 5.5678 
1929 -14.5305 -8.5935 3.7877 6.2097 

1930 ,-23.4 716 -20.0768 13.6107 11.3463 
1931 -38.4234 -37;3720 4.1071 13.1074 

· 1932 1.4172 2.3463 29.0098 15.7959 
193.3 56.9755 53.2082 5.3111 1.1730 
.1934 2.4644 -3.4041 12.1756 -0.7212 
1935 40.1074 43.3888 5.9602 -2.1007 
1936 30.7389 32.3233 6. 7462 -0.4364 
19.37 -36.5237 -36.9818 -1.0577 -2.1719 
1938 31.7207 34.8680 8.1606 3.8547 
1939 . 2.6564 0.0658 5.7731 1.1105 

1940. -8.4226 -10.6396 4.8585 -0.3823 
1941 -17 ~5090 -19.4209 -7.8869 -8 .• 3629 
1942 6.2449 10.1138 -5.4711 -1;9277 
1943 24.1059 22.0409 0.6221 -2.3824 
1944 18.9166 17.2810 1.2203 -1.3538 

. 1945 35.3051 33.4319 1.8499 -1.4527 
1946 -20.4558 -22.2032 •13.2048 ,...14. 7539 
1947 -5 .1121 -3.0256 -9.2743 -7.3827 
1948 -0.3835 2.7210 1.2953 •1.3186 
1949 22.3152 20.9738 . 7. 7788 3.4948 

1950 22.7687 24.5030 -4.2083 -4.2290 
1951 14.1629 17.1353 -7.8007 -3.6633 
1952 12.3326 17.3319 2.8271 1.5454 
1953 -0.3080 -1.6041 0.5993 1.9952 
1954 51.0239 53.3859 6.5805 2.5241 
1955 24.8340 31.0718 -0.8483 1.1880 

'1956 5.3773 3.5926 -7.9008 0.3190 
1957 -13.1732 -13.4005 1. 7417 0.9030 
1958 42.3022 40.8835 -2.8543 0.9838 
1959 11.4136 10.3011 -3.7800 2.0229 

i960 -0.6103 -0.9931 6.3421 3.2691 
1961 26:5871 26.0416 2.4920 2.3240 
1962 -11.0474 -9.8317 6.1075 2,1060 
1963 19.4536 20.8096 0.7307 1. 7771 
1964 15.0140 15.1139 2.4361 2.8449 
1965 11.9074 10.3294 -1.1535 2.4459 
1966 -11.8070 -12.9822 -6.9619 1.9504 
1967 23.0817 20.3149 -7.8444 2.4848 
1968 7 .6688 6.0510 -2.0258 1.2314 
1969 -15 .OOSl -13.7162 -13.5461 1.2030 

1970 -3.9890 -1.4719 6.7170 4.0646 
1971 12.0898 10.5983 7 ;6242 2.3543 
1972 13.7605 15.0507 5.3989 1.1823 
1973 -23.6205 -21.5624 -8.0003 -1.3.318 
1974 -34.7149 -34.4647 -14.9826 -1.1468 
1975 28.6292 28.2102 4.0530 1.0924 
1976 20.4564 18.1590 13.6982 1.3534 
1977 -10.8851 -13.0694 -2.7638 -1.5459 
1.978 -1.5260 -2.2633 -10.3421 -1.8996 
1979 7.5722 4.5311 -17.7201 . -1.8102 

1980 18.0397 17.8213 -17.2012 0.1808 
1981 -12 .049.3 -12.7243 -6.8261 8.6573 
1982 16.5456 16.8836 37.9608 11.1098 
1983 18.6215, 18.0330 1.3388 5.2930 
1984 1. 7687 2.2354 14.3426 7 •5798 
1985 26.4923 27 .3477 32.427.3 5.0233 
1986 15.5359 17.1.380 27.1369 6.3447 
1987 1.8692 1.3242 -11.4689 2.2908 



Appendix Table 4. Inflation-Adjusted Cumulative Wealth Index, 1870•i987 

Year CRSP SPIS .Aaa Bonds Com. Pap. 
1870 1.0000 1.0000 1,0000 1.0000 
1871 1.1582 1.1552 1.1303 1.0938 
1872 1.3134 1.3142 1.2385 1.2018 
1873 1.2449 1.2574 1.3385 1.3776 
1874 1.4289 1.4287 1.6191 1.5495 
1875 1.5213 1.5240 1.9218 1.7027 
1876 1.3657 1.3667 2.1599 1.8394 
1877 1.3612 1.3610 2.4255 2.0108 
1878 1.5908 1.5832 2.7896 2.2151 
1879 2.4010 2.3747 3.1576 2.3359 

1880 2.9539 2.9081 3.5884 2.4317 
1881 3.1585 3.0976 3.7490 2.5404 
1882 3.2903 3.2228 4.0302 2.7471 
1883 3.3089 3.2432 4.4544 3.0275 
1884 2.9426 2.8783 4.8459 3.2797 . 
1885 3.7539 3.6735 5.4424 3.4608 
1886 4.2196 4~1367 5.8088 3.6124 
1887 4.0708 3.9856 5,9348 3.7968 
1888 4.1060 4.0256 6.3046 3.9728 
1889 4.4452 4.3485 6.6876 4.1776 

1890 4.0135 3.9269 6.8147 4.4258 
1891 4.9399 4.8225 7.2568 4.7308 
1892 5.2697 5.1263 7.7246 4.9487 
1893 4.5549 4.4383 8.3384 5.5070 
1894 4.8033 4.6874 9,3573 5.9023 
1895 5.1053 4.9679 9.9396 6.1531 
1896 5.2359 5.0859 10.4535 6.6038 
1897 6.1856 5.9852 11.3757 6.8964 
1898 7.6193 7.3645 12.0440 7.1851 
1899 8.3756 8,0476 12.3738 7.3638 

1900 9.8475 9.4239 12.9520 7.6507 
1901 11. 7103 11.1477 13.3454 7 .8963 . 
1902 12.1037 11.4957 13.4483 8.1280 
1903 10,1560 9.6357 13.5540 8.4619 
1904 13.3245 12.6245 14.3911 8.8970 
1905 15.9267 15.0190 14.8826 9,1972 
1906 16.5249 15.5194 14.7318 9.4192 
1907 11.4638 10.8079 14.3645 9.8850 
1908 16.8680 15.8615 16.1085 10,6939 
1909 19.9123 18.5775 16.4544 10.9023 

1910 17.9239. 16,7498 16.6614 11.2628 
1911 18.7680 17.5318 17.1929 11.6197 
1912 19.9061 18.5472 17,3628 11.8833 
1913 17.6500 16.3815 17 .1700 12.3150 
1914 16.8291 15,6476 17.5061 12.8871 
1915 22.3610 20. 7588 18.4229 13.1647 
1916 22.0846 20.2647 17,4103 12.1744 
1917 14.0861 12.8064 13.8282 10.7158 
1918 14.6643 13.2928 12.5687 9.4393 
1919. 15.2990 13.8582 10,7586 8,6880 

1920 12.1443 11.0177 10.4561 9.1149 
1921 15.5628 14.1167 13.6803 11.0582 
1922 20.3073 18.3623 15.5927 11.9008 
1923 20.4973 18.4719 15.9767 12.2291 
1924 25.8315 23.2124 17.1387 12.8295 
1925 32.1566 28.8135 17.5528 12.8359 



APPENDIX TABLE 4 (CONTINUED) 

Year CRSP SPIS Aaa Bonds C.om. Pap. 
1926 35.7746 32,6491 19.1054 13.6191 
1927 48.7553 45.8419 21.0310 14.5377 
1928 68.3775 66.4746 21. 7794 15,3471 
1929 58.4418 60. 7621 22.6043 16.3001 

1930 44.7246 48.5630 25.6809 18.1496 
1931 27.5399 30.4141 26.7357 20.5285 

. 1932 27.9302 31.1277 34.4916 23.7712 
1933 43.8436 47.6901 36.3235 24.0500 
1934 44.9240 46.0667 40,7461 23.8766 
1935 62,941.9 66.0545 43.1747 23.3750 
1936 82.2895 . 87.4055 46.0873 23.2730 
1937 52.2343 55.0814 45.5998 22.7675 
19313 68.8034 74.2872 49,3211 23.6451 
1939 70.6311 74.3361 52.1684 23.9077 

1940 64.61321 66.4270 54, 7030 23.8163 
1941 53.3570 53.5263 50.3887 21.8246 
1942 56.6890 58.9398 47.6319 20.0944 
1943 70.3545 ' 71,9307 47 .9282 19.6157 
1944 83.6632 84.3610 48.5130 19.3501 
1945 113.2006 112.5645 49.4105 19.0690 
1946 90.0445 87,5715 42.8859 16.2556 
19.47 85.3873 84.9220 38.9086 15.0555 
1948 85.0599 87.2327 39.4125 14.8570 
1949 104.0411 105.5287 42.4784 15,3762 

1950 127.7300 131.3864 40.6908 14~7259 
1951 145.8202 153.8999 37.5166 14.1865 
1952 163,8036 180.5736 . 38.5773 14.4057 
1953 163.2991 177.6771 38.8085 14.6931 
1954 246.6207 272.5316 41.3622 15,0640 
1955 307.8664 357 .2122 41.0114 15.2430 
1956 324,4214 370.0454 37.7711· 15.2916 
1957 281.6848 320.4576 38,4290 15.4297 
1958 400,8437 451,4720 37,3321 15.5815 
1959 .446.5945 497.9785 35.9210 15.8967 

1960 443.8691 493.0330 38.1991 16.4164 
1961 561.8809 621.4266 39.1511 16.7979 
1962 499.8018 560.3296 41.5422 17.1516 
1963 597.0384 676.9321 41.8457 17.4564 
1964 686.6777 779.2432 42.8651 17.9531 
1965 768.4435 859. 7340 42.3706 18.3922 
1966 677.7131 748.1219 39.4209 18.7509 
1967 834.1410 . 900.1021 36.3285 19.2168 
1968 898.1100 954.5675 35.5926 19.4534 
1969 763.3478 823.6370 30, 7712 19.6875 

1970 732.8981 811.5140 32.8381 20.4877 
. 1971 821.5040 897.5204 35,3417 20.9700 

1972 934.5469 1032.6039 37.2498 21.2180 
1973 713.8025 809.9494 34.2697 20.9354 
1974 466.0066 530.8024 29.1352 20.6953 
1975 599.4205 680.5430 30.3:i60 20.9214 
1976 722,0402 804.1230 34.4688 21.2045 
1977 643.4454 699.0293 33.5162 20.8767 
19713 633,6264 683.2083 30.0499 20.4802 
1979 681.6056 714.1652 24.7250 20.1094 

1980 804,5654 841.4385 20.4720 20,1458 
1981 707,6212 734.3717 19,0746 21.8899 
1982 824. 7017 858,3599 26.3154 24.3218 
1983 978.2737 1013.1476 26.6677 25,6091 
1984 . 995.5760 1.035.7954 30.4926 27.5502 
1985 1259.3268 1319.0616 40,3805 .28.9342 
1986 1454.9741 1545.1222 51.3385 30.7700 
1987 1482.1700 1565.5830 45.4506 31.4749 
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ENDNOTES 

1. It would be desirable to have returns on U.S. government bonds and 
on Treasury bills to extend the Ibbotson and Sinquefield data in a manner 
comparable to stocks. However, Treasury bills were not issued until 
December 1929 (and were used sparingly until World War II), and the 
U.S. government securities market was non-existent in the early period. 
Therefore, we focus on high quality corporate bonds as a substitute for 
U.S. government securities, and on commercial paper,. which seems to be the 
lowest risk asset for which data are available, as a substitute for 
Treasury bills. 

2. There was only a small difference in real total returns between the 
two periods. 
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3. The average maturity of the Salomon Brothers bonds. is around 25 years. 

4. Although Cowles provides·two other series of dividend yields, they 
are only on an annual basis, and not usable with monthly compounding. 

5. Specifically, we spliced the Cowles data using the difference 
approach to obtain dividends to the CRSP data and the Cowles data using 
yield expectations to the S&P data. The latter is consistent with the 
Ibbotson-Sinquefield approach to estimating dividend yields. 

6. From 1919 through 1928 the yields are unweighted arithmetic averages 
of high and low yields of five securities each in the Industrial, Rail, and 
Utility categories. From 1928 through 1986, there have been 10 securities 
in each of the three categories, for a total of 30 securities. 

7. The average term to maturity of the Aaa bonds has varied over time 
but has been in the range of more or less 20 years. 

8. Macaulay (1938), Table 10, pp. Al41-Al57, column.4. 

9. Macaulay estimated a monthly geometric mean return for the bonds 
included in his series, and the number of bonds varied between 13 in 1857 
up to 41 in 1919. Prior to 1900, no security was included that did not·· 
have at least 10 years to maturity, and from 1900 the minimum maturity was 
14 years. 

10. From December 1870 until 1934, the interest rates were average·· rates 
for the month. From 1934 through 1986, the interest rates are the values 
for the last week of the month. Several changes in definition in the 
Mpody's coverage. occurred between 1919 and 1987, which are documented in 
the Federal Reserve System sources cited in the Bibliography. Friedman and 
Schwartz also inflated the Macaulay series in splicing to Durand's yields 
(1982, p. 128). 
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. 11. · We have examined Weil' s asswnption that the 4% coupon assumption 
.makes little difference in total return relative to other coupon 
assumptions and that the maturity assumption is a more crucial.factor. ·The 
average observed market yield on Aaa bonds over the period 1871-1987 is 
approximately 5.4%, which is higher than the assumed coupon of 4%. Using 
this coupon return instead of 4%, the results are as follows for total 
return: 

41g 

5.4s 

Mean 
.4446192 
.4446124 

Standard Deviation 
1.553689 
1.452821 

Minimum 
-12.3732 
-11.5121 

Maximum 
15.8604 
14. 7755 

These results indicate that on a total returnbasis, the coupon 
assumption makes little difference. However, the choice of coupon does 
affect the allocation of total return between interest income and capital 
change. Nevertheless, because of the above analysis and the fact that 
comparable series have been calculated on the 4% coupon assumption, we 
continue to use that in our series. 

12. The approximation was chosen to lighten the computational burden of 
dealing with 1404 monthly o.bservations. 

13. Historical Statistics reports the monthly interest rates in both 
original and seasonally adjusted form (1949, App. 26, pp. 346-347). 
Macaulay's rates·reported in this paper are not seasonally adjusted. 

14. Based on information in Historical Statistics (1949), Macaulay's 
4.48% quote in February 1903, was changed to 4.84%. 

ls; From 1870-1934 the rates are averages for the month, and for the 
latter period are the averages for the last week in each month. 

16. The rates are for high-quality paper quoted in New York City. 

17. An additional caution about commercial paper rates is the possible 
understatement due to usury laws in New York in the early period, with the 
additional charge of "commissions" to circumvent the maximum rate charged. 
It seems that this problem is well handled by Macaulay in the sense that 
additional charges were accounted for in calculating the monthly interest 
rate {'1938, Appendix E). 

18. It is assumed that the paper is 5-month paper; with d=l52.1875 at 
acquisition and after one month d=l21. 7 5. 

19. There is also an element of approximation in these calculations. 
All months are no.t . the ·same length, and indeed all years are not the same 
length. We have used average lengths for years and months, again to 
lighten the computational burden. · 

20. Of course, the Cowles results are identical for the first subperiod, 
1871-1926. 



21. For the 1870-1925 period, the appreciation return for the Cowles 
series is the same for both, and the difference is due solely to different 
dividend returns for the two series. 

22. The results discussed here are not presented in the tables but ·are 
. available from the authors upon request~ 

23. In December 1925, in terms of coverage of the different measures, 
:the S&P included 90 securities, the Cowles 258, and the CRSP 503. By 
December 1926 the Cowles coverage had increased to 375 corporations, and 
the CRSP to 539. In 1938, the historical data for the S&P was still 90, 
the Cowles included 396, and the CRSP 775 securities. 

24. Since all calculations of summary nominal returns have been based on 
the geometric mean because of compounding, and since the inflation rate is 
a compounding phenomena, subtraction of the inflation rate is inc9rrect. 
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