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Abstract:

The Dow Jones Industrial Average is a flawed index. The index uses price
weights instead of conceptually superior market valuation weights, the
companies included in the index are not chosen systematically and are not very
representative of the U.S. market, and the index ignores returns from dividends.
This paper shows that alternative stock price indices which use superior
weighting methods and a more systematic inclusion criterion perform very
similarly to the Dow Jones Industrial Average. However, ignoring dividends
underestimates the long-run returns earned by stock market investors
dramatically. If Dow Jones & Co. had included dividend returns in the DJIA
when it was reformed in 1928, the index would be over 250,000 today.
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assistance with this research. David Felman, Davide Lombardo, and Sita Nataraj have given us

helpful comments. This work is part of the Finance Program of the Stanford Institute for
Economic Policy Research.



1. Introduction

The Dow Jones Industrial Average (DJIA) is the most quoted stock market index in the
world. The changes in the index are often perceived to be representative of the American
stock market. This paper discusses whether the performance of the DJIA differs
significantly from the performance of better-constructed indices and whether investors

make a large mistake in paying attention to this flawed index.

Charles Dow, one of the founders of Dow Jones & Co. (which also pubBsresns

and The Wall Street Journplcreated the first stock market index. He began in 1884
with 11 liquid and highly capitalized stocks, most of them railways. On May 26, 1896 the
Dow Industrial Average was first published. It included all 12 industrial companies listed
on the New York Stock Exchange, as industrial and manufacturing firms were increasing
in importance relative to the previously dominant railrda@nly one of the original
twelve industrial companies, General Electric, is in the DJIA today. In 1916, the
Industrial average was increased to 20 stocks, and in October 1928 the number was
expanded to 30. Also in 1928, th&®SJeditors began calculating the average with a
special divisor to avoid distortions when constituent companies split their shares or when
one company was substituted for another. Through habit, this index was still identified as
an “average.” The 30 companies currently in the DJIA are large, but not necessarily

“industrial.” The 30 companies represent every important sector in the stock market

! The Dow Jones Rail Average, whose name was changed in 1970 to the Transportation Average,
separately represented the railroad companies. The Dow Jones Utility Average came along in 1929.



(except transportation companies and utilitted)able A.1 in the Appendix lists the

companies in the DJIA at the end of December 1999.

The DJIA has three major flaws. First, each company in the index is weighted by the
price of its stock. The importance of each company in the index does not depend on the
total market capitalization (a measure of the size) of the company. Instead, a highly
priced stock has a higher weight than a lower priced stock. Each time a company in the
DJIA splits the weight of this company decreases because the stock price falls by the
ratio of the split. Second, the companies in the index are not representative of the market
as a whole. The components of the DJIA are chosen more or less arbitrarily by the Dow
Jones & Co. to represent different industries, but they are not chosen according to fixed
or well-defined rules. In particular, the DJIA is not an index of the 30 largest companies
in the United States. A more representative index would include a much larger number
of companies. Third, the DJIA is not a total return index because it excludes dividend
distributions® Dividends account for a considerable portion of returns to shareholders in
the long run. If a stock index is used to gauge the return earned by market participants
over long periods of time, a total return index would be far superior to a stock price

index.

We find that the DJIA did not perform significantly different from alternative stock price

indices over the period from 1928 until 1999. However, ignoring dividends results in a

2 See Pierce (1996) and Siegel (1998). The official web-page of Dow Jones & Co. includes additional

historical information about the DJIA (http://averages.dowjones.com/home.html).

% Clarke and Statman (2000) discuss as well the fact that the Dow Jones Industrial Average does not
include dividend payments. They show that the DJIA would have been at a level of 652,230 points at the



considerable underestimation of the performance of stock markets over the long run. We
summarize the different methods of constructing indices in Section 2. Section 3 reviews
the long-run performance of the DJIA. In Sections 4 to 6 we discuss the effects of fixing

the flaws of the DJIA. Section 4 shows how different weighting methods affect the

performance of an index. Section 5 discusses the effects of the composition of the index
and Section 6 shows that dividends account for a significant portion of the total returns of
stocks and should not be ignored. Section 7 looks at the relative performance of the
Nasdaq Composite Index and the DJIA over the 1973-99 period. Section 8 concludes the

paper with a summary of our major findings.

2. Construction of Indices
The DJIA is a price-weighted index. The actual value of the index can be determined

using the following formula:

1
(1) DIJIA = EZHt :

The price of the stock of compangt timet is denoted by;; and the divisor is given by

di. The divisor of the DJIA originally equaled the number of companies in the average.
Since 1928, the divisor changes each time a member stock splits or pays a large stock
dividend and each time the composition of the index is modified. These changes of the
divisor ensure that these splits, stock dividends and membership changes do not cause a

discontinuity in the value of the index. The divisor was 0.20145268 on December 31,

end of 1998 if all the dividends since 1896 were included. They do not discuss the effect of the weights and
the composition of the index.



1999. Table A.1 in the Appendix lists the 30 companies in the index at the end of
December 1999. Adding the stock prices in Table A.1 and dividing by the divisor gives
the value of the DJIA on this day which was 11,497.12 points. American Express had the
highest and Philip Morris the lowest weight. J.P. Morgan was weighted more than ten
times higher than its relative market capitalization. On the other hand, Microsoft's weight
in the DJIA was almost three times lower than its relative market-capitalization. The
weight of a company in the index drops whenever its stock splits. This treatment of stock
splits by price-weighted indices is clearly inappropriate. The DJIA corresponds to the
value of a portfolio which is invested indl£# 4.9639 shares in each company in the

DJIA. Investors trying to replicate the performance of the DJIA average would need to

rebalance their portfolio whenever the divisor changes.

A value-weighted index (VWI) is constructed in the following way:

it

’
Pt

(2) VWI, = VWlt—lz W

where

Pi,t—l Ni,t—l

The relative market capitalization of companin the previous period is denoted with
W1 and N1 is the number of shares outstanding in the previous period. A stock split
does not affect the value of a value-weighted index unless it affects the holding period
returns of the stock. Microsoft had at the end of December 1999 the highest relative

market capitalization of the 30 Dow-components of 14.49 percent and Caterpillar had the



lowest weight of 0.40 percent as shown in Table A.1l. A value-weighted index
corresponds to a portfolio where each asset is held in proportion to its market
capitalization. The changes of a value-weighted index correspond to the changes of the
total market value of all the companies included in the index. Investors trying to match
the index only need to adjust their portfolio when a constituent company issues new stock

or repurchases shares.

An equally weighted index (EWI) gives each of theompanies in the index the same

weight:

1< Py
(3) EWlt_EWh_lHZK.

The number of shares in each company that an investor would need to hold in order to
replicate an equally-weighted index would be proportional B 1investors would hold

more shares in the low priced stocks such that the dollar-amount invested in each stock is
identical. Investors desiring to continuously hold an equally-weighted index would need
to readjust their portfolio in each period by selling shares in companies that had out-
performed the index in the previous period and by buying shares in the companies that
had under-performed the index. This strategy would generate considerable tax liabilities
for investments in conventional savings accounts as shown in Dickson, Shoven, and
Sialm (2000). Stock splits would not affect the value of an equally weighted index and

would not necessarily require any rebalancing.



3. Long-Run-Performance of the DJIA

Figure 3.1 shows the performance of the Dow Jones Industrial Average in monthly
intervals between October 1928 and December 1999. The month-end values of the index
were taken from the Wharton Research Data Service. Our analysis focuses on this period
because before October 1928 the Dow-Jones index did not adjust the divisor when the

composition of the index changed or when stocks in the index split.

There have been 48 company substitutions in the index since 1928. Of the original 30
companies in 1928 only 4 are still Dow-components at the end of Decembet T989.

DJIA had a value of 239.43 points in October 1928. By September 1929 its level had
increased to 380.33 points. The index subsequently dropped to 42.84 (June 1932) during
the Great Depression and did not reach a new all-time high until November 1954. The
DJIA increased significantly in the 1950s and early 60s, but remained relatively flat
during the late 1960s and the 70s. The 1980s and 90s saw a more than 10-fold increase of

the index. On March 29, 1999 the DJIA closed for the first time above 10,000 points.

4. Different Weighting

The first major flaw of the DJIA is that the companies are not weighted according to their
importance in the market. We evaluate the effect of the price weighting of the DJIA by
computing alternative value weighted and equally weighted indices for the companies
that were included in the DJIA. The composition of the Dow was taken from Dow Jones

& Co. and the individual stock data were taken from the Center of Research on Security



Prices (CRSP). CRSP only provides monthly data for most of the sample period.
Therefore it is not possible to change the composition of the alternative indices on the
same date as the DJIA unless the composition changes happened to occur on the last day
of the month. To mitigate any biases linked to the announcement of changes in the
composition of the index, we assumed that all the composition changes occurred at the
end of the month the adjustments occurred. We examine the period between October
1928 and December 1999. We used the ‘holding period returns without dividends’ from
CRSP as the returns of the individual stocks. The ‘price’ and the ‘number of shares
outstanding’ were used to determine the market capitalization of each company. We used

the quotes fronThe Wall Street Journai the corresponding data of CRSP were missing.

Figure 4.1 shows the time-series of the DJIA compared to a value-weighted index of the
30 companies included in the DJIA (VW-DOW) over the period from October 1928 until
December 1999. The initial value of the value-weighted index in October 1928 is
equalized to the value of the DJIA (i.e., 239.43 points). The two series are very close
throughout the period. The VW-DOW performed slightly better than the DJIA during the
50s and slightly worse during the 80s. The DJIA closed in December 1999 at a level of
11,497 points, whereas the value-weighted index of the Dow-components closed at
12,212 points. The mean monthly simple returns equal 0.6079 percent for the DJIA and
0.6143 percent for the VW-DOW. The standard deviations of the monthly returns are
5.5323 (DJIA) and 5.5536 percent (VW-DOW). The correlation between the two return

series is 0.9772. A statistical hypothesis test of the equality of the mean returns cannot be

“The four companies are Honeywell International, Exxon-Mobil, General Electric, and General Motors.
Allied Chemical & Dye changed their name to Allied Signal and merged into Honeywell International.



rejected at any conventional confidence level (the t-statistic is 0.1583). The amazing
thing is that the VW-DOW outperforms the DJIA in 429 out of 855 months, while the
DJIA average does better in 426 months. Our interpretation of these results is that while
the difference between price and value weights may be theoretically important, in actual
fact the price weighting has not caused the DJIA to differ significantly from what it

would have been with the superior system of market capitalization weights.

We also computed an equally weighted index of the Dow-components. The equally
weighted index would have performed considerably better than the DJIA or the value-
weighted index just examined. It would have closed at a level of 19,160 points in
December 1999. This equally weighted index would have crossed the 16i68tbne
already in December 1996. The equally weighted index performed particularly well in the
first third of the sample. For the whole 1928-99 period the average monthly return of this
index was 0.6956 percent with a standard deviation of 6.0714 percent. The correlation
with the DJIA is 0.9881. A test of the equality of the mean returns of the DJIA and our
equally weighted index can be rejected at a 5-percent confidence level (the t-statistic
equals 2.4547). The EW-DOW outperforms the DJIA in 435 of the 855 months in our
sample. Our interpretation of the superior performance of the equally weighted index is
that it is another manifestation of the well-known small-stock effecAn equally
weighted index invests the same amount of money in each of the thirty stocks.
Therefore, it puts far more weight on the smallest companies than does a value-weighted

index and more weight on low priced stocks than a price weighted index.

Standard Oil changed to Exxon and then merged into Exxon-Mobil.



5. Different Composition

A second major flaw of the DJIA is that the companies in the index are not representative
of the whole stock market. First, the 30 companies included in the DJIA only account for
a relatively small share of all the companies publicly traded in the United States. At the
end of December 1999, the market capitalizations of the 30 components of the DJIA
corresponded to 27.39 percent of the value of all the domestic companies traded on the
NYSE, AMEX, and NASDAQ stock markefsSecond, the 30 companies are chosen
somewhat arbitrarily by the Dow Jones & Co. and do not correspond to the 30 largest
companies according to market capitalization. It is our assumption that many people
believe that the Dow is an index of the thirty largest companies in the country, even
though it is not. In this section we discuss whether price indices with different
compositions would have performed significantly differently than the DJIA over the long

run.

Other major indices in the United States include the Standard & Poor’s 500 and the
Wilshire 5000 Index. The S&P 500 Index consists of 500 stocks chosen for market size,
liquidity, and industry group representation. It is a market value weighted index. The

S&P 500 was inaugurated in 1957 and it was calculated back to 1926, although for many
years before 1957 the index did not contain 500 stocks. The Wilshire 5000 Total Market

Index was created in 1974 with 5,000 stocks and measures the performance of all U.S.

® Banz (1981) found that small stocks systematically outperformed large stocks, even after adjusting for
risk within the framework of capital asset pricing models.

® Table A.1 shows that the total market capitalization of the 30 Dow components was $4158bn at the end of
December 1999. The total market capitalization of all the domestic companies included in CRSP was
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headquartered equity securities with readily available price data. Over 7,000
capitalization weighted security returns are used to adjust the index. Broader indices have
the advantage of representing more accurately the average returns of U.S. companies but
narrower indices of liquid securities adjust more rapidly to new market developments and

are more useful in measuring very short-run fluctuations of the stock markets.

We constructed an index of the 30-largest publicly traded companies in the United States
over the period from 1928-1998. We chose the 30 companies with the largest market
valuations in the previous month, if the companies were incorporated in the United States
and if the companies were included in the CRSP database. The Center for Research in
Security Prices (CRSP) maintains the most comprehensive collection of standard and
derived security data available for the NYSE, AMEX and Nasdag Stock Market. The
monthly adjustments of the composition of the index resulted in 840 stock substitutions
over a period of 855 months. This value-weighted index of the 30 largest publicly traded
companies will be called the BIG 30 index. Data for the S&P 500 index are taken from
Ibbotson Associates (2000). The Total Market Index (TMI) was computed by CRSP
using data from the NYSE, AMEX and Nasdag Stock Market. In December 1999 the

total market capitalization of the 8,117 companies included in the index was $15,180bn.

Figure 5.1 plots the performance of the DJIA, the BIG 30, and the value-weighted Total
Market Index (VW-TMI). All three indices start at the level of the DJIA in October

1928. The DJIA and the BIG 30 index are very close during most of the period. The BIG

$15,180bn. The DJIA was even less representative before Microsoft, Intel, Home Depot, and SBC
Communications were included in November 1999.
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30 index performs considerably worse than the DJIA during the Great Depression and
performs better in the 1950s and in the 1990s. The Big 30 index closes at 13,848 points in
December 1999 and has a mean monthly return of 0.6099 percent and a monthly standard
deviation of 5.1636 percent. The correlation between the BIG 30 and the DJIA equals
0.9487. The mean return of the BIG 30 index is not significantly different from the mean
return of the DJIA (the t-statistic is 0.0347). The BIG 30 index outperforms the DJIA in

432 of the 855 months.

The value-weighted Total Market Index would have closed at 14,905 points in December
1999 if it had been normalized to equal the DJIA in October 1928. Its mean monthly
return was 0.6385 percent and the standard deviation was 5.5506 percent. The correlation
with the DJIA was 0.9649. We are again not able to reject the hypothesis that the mean
return of the Total Market Index is the same as the mean return of the DJIA (the t-statistic

is 0.6099). The Total Market Index outperforms the DJIA in 425 months.

Table 5.1 gives some summary statistics of the alternative indices. The S&P 500 index
performed better than the other value-weighted indices. The equally-weighted indices
outperform the value-weighted indices significantly. An equally-weighted Total-Market

Index would have closed in December 1999 at 144,834 points. The effect of the
previously mentioned small-firm-effect is largest for broad market indices where the size
of the constituent companies differs significantly. Of course, focusing on an index that
gives the same weight to all the companies would not be very sensible. Value-weighted

indices perform very similarly even over very long time periods. Thus, concentrating on a

12



flawed index like the DJIA would not have been seriously misleading over long time

periods.

6. Dividend Payments

The third flaw of the DJIA is that it ignores dividend payments of the stocks. Dividend
payments increase the total performance of stock portfolios considerably. This flaw is
common to all of the other major stock indices — the S&P 500, the NYSE index, the
Nasdag, and the Wilshire 5000. Stock market indices are usually used to gauge the
returns that stock market investors have earned over various time intervals. But,
investors earn returns from both price appreciation and dividend payments. An index of
stock prices only reflects one component of the total return enjoyed by investors. Stock
prices naturally fall when stocks go ex-dividend. Most of the Dow stocks pay quarterly
dividends. Therefore, there are more than 100 ex-dividend day events each year and with
each event the DJIA systematically understates the return of investors in the Dow stocks.
The average dividend yield on the Dow stocks has varied from between 1.65 (1999) and
9.72 (1950) percent per yearThe average dividend yield over the whole period was
4.83 percent. Ignoring this return leads to enormous understatements of the long run
payoff to owning stocks. It would not be difficult to publicize a total return index rather
than a stock price index. On a dalily basis, the difference would be barely noticeable.
However, over time horizons longer than three months, the difference becomes

noticeable. Over decades, the difference becomes enormous.
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We have computed alternative indices including dividend payments. The dividend
payments were taken from CRSP. A value-weighted index of the Dow-components
including dividend payments (VW-DOWD) would have closed at 293,001 points at the
end of December 1999 had it started off in October 1928 at 239.43 points. The actual
DJIA closed at 11,497 points as shown in Figure 6.1. Adding dividends increases the
value of the index after 70 years by a factor of more than 25. Including dividends
mitigates the effects of the Great Depression. A new all-time high is reached in January
1945 instead of November 1954 if dividends are included. Figure 6.1 also depicts an
index of T-Bill returns and of Consumer Prices. The data for the returns of T-Bills and

Consumer Prices are taken from Ibbotson (2000).

Table 6.1 summarizes the performance of the different indices over the period from
October 1928 until December 1999. The value-weighted index of the Dow-components
including dividends has a mean monthly return of 0.9873 percent and a standard
deviation of 5.5458 percent. This mean return is significantly different from the mean
return of the DJIA at any conventional confidence level (the t-statistic is 9.2728). The
equally weighted index of the Dow-components including dividends performed
considerably better than the value-weighted index and its risk was slightly higher. The
two Big 30 indices including dividends performed slightly worse than the value-weighted
Dow with dividends. The S&P 500 index with dividends would have closed at 356,688
points had it started at the beginning of October 1928 at the same level as the DJIA. The

value-weighted Total Market Index with dividends performs very similarly to the other

" We defined the annual dividend yield of a portfolida§= VD1 / VD; - Vi1 ! V,, whereVD, denotes the
total value of the portfolio at timeincluding dividend payments and whéredenotes the value without

14



value-weighted indices. The performance of the DJIA is worse than the performance of
the Total Market Index if dividends are ignored. Adding dividends increases the value of
the Dow slightly above the Total Market Index. An equally weighted Total Market Index

would have closed in December at a level of over one and a half million points.

An additional correction of the indices would be to measure the value of stock portfolios
relative to consumer prices. Consumer prices increased during this period almost ten-fold
and the real levels of all the indices would therefore be approximately one-tenth of their

1998 nominal values.

7. DJIA vs. NASDAQ

During 1999 the DJIA increased by 25.2 percent from 9,181.40 to 11,497.12 points. The
Nasdag-Composite Index rose during the same period by 85.6 percent from 2,192.69 to
4,069.39 points. This section discusses whether the Nasdaq outperformed the DJIA over
a longer time horizon if dividends are included. The Nasdag Composite Index measures
all domestic and non-U.S. based common stocks listed on the Nasdaq stock market and is
market-value weighted. Today the Nasdaq Composite includes over 5,000 corfipanies.
Trading on The Nasdaq Stock Market—the world’s first electronic stock market—began
in 1971. In this section we compare the long-run performance of the Nasdag Composite
Index and the DJIA with and without dividends. Data for the Nasdaqg index were taken

from CRSP. Our analysis concerns the period 1973-99.

dividend payments.

8 See the Nasdag-website for additional information (http://www.nasdag.com).

° The CRSP-Nasdaq index used here differs slightly from the ‘official’ Nasdagq Composite Index. The
CRSP index was used because CRSP computes as well an index including dividends, whereas there is no

15



The DJIA includes larger, better-established companies that tend to pay higher dividends
than the smaller and younger companies in the Nasdaq index. The average annual
dividend yield of the DJIA between 1973 and 1999 amounted to 4.74 percent, whereas
the Nasdaq Index yielded only 2.15 percent. Figure 7.1 shows the performance of the
two indices with and without dividends. All indices start at the level of the DJIA in
December 1972 (1020.02 points). The Nasdag-Index without dividends would have
closed at a level of 30,190 points in December 1999, whereas the DJIA closed at a level
of 11,497 points. If we include dividend payments, then the DJIA would have closed at
32,152 points and the Nasdaq at 50,543 points. The Nasdag outperformed the DJIA
before dividends by 162 percent and after dividends by only 57 percent. The remaining
outperformance of the total return of the Nasdaq index is mostly due to the very high

returns of high-tech stocks in 1999.

Table 7.1 summarizes the mean returns and the standard deviations of the two indices
over the period from 1973-1999. The Nasdaq index has a much higher standard deviation
than the DJIA. A statistical test of the equality of the mean of the returns of the two
indices cannot be rejected for the indices with dividends at a 10 percent confidence level
(the t-value is 1.0483) but it can be rejected for the indices without dividends (the t-value
is 1.9362). We compute Sharpe ratios (1966) to compare the performance of a Nasdaq

and a Dow portfolio using the summary statistics from Table 7.1. The ratio measures the

corresponding official Nasdag Composite Index including dividends. There are many factors that cause the
indices to differ. First are differences in the constitution between the two indices (CRSP exclude foreign
and preferred stocks, rights, and warrants). Moreover, Nasdag reweights their index on an intraday basis.
The monthly returns of CRSP are only reweighted monthly. The two indices do not differ much despite
those differences. The official Nasdaq index outperformed the CRSP index by less than 0.01 percent per
month over the period from 1973-1999. The correlation coefficient between the monthly returns of the two
indices was 0.9993.
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risk premium earned per unit of risk exposure. The Sharpe ratio of a portfolio is
computed by dividing the difference between the average monthly portfolio return
(including all dividend payments) and the average monthly return of Treasury-Bills by
the standard deviation of the portfolio. The two portfolios have very similar Sharpe ratios
of 0.1389 (Dow) and 0.1418 (Nasdaq) during the period 1973-1999. It is interesting that
both portfolios slightly outperform during this period the Value-Weighted Total-Market

index which has a Sharpe ratio of 0.1322.

Our interpretation of these results is that the superior performance of the Nasdaq over the
DJIA for the period 1973-98 is greatly diminished once dividends are considered. In fact,
taking account of the noticeably higher monthly standard deviation in the Nasdaq
Composite’s total returns diminishes the over-performance of the Nasdaq index
significantly. This simply emphasizes the point that stock price indices are very poor

measures of the total return to investors over lengthy periods of time.

8. Conclusions

The Dow Jones Industrial Index was originally designed in the late nineteenth century.
Keeping the computational mechanics as simple as possible was essential. Therefore, the
index was constructed using price weights. Computing it simply involved adding up the
prices of the component stocks and dividing the result by a number, originally the
number of stocks. This weighting system has little going for it now that computation is

infinitely faster and cheaper. Nonetheless, we find that a value weighted DJIA would
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have performed very similarly to the actual Dow index. The price weighting scheme,

while crude, has not by itself caused the index to be misleading.

Similarly, the inclusion of only thirty firms in the DJIA is difficult to justify today.
Perhaps in 1928 a case could have been made that there were only thirty stocks whose
trading was sufficiently liquid to justify including them in a daily index. Clearly there are
several thousand such companies today. The thirty stocks of the DJIA are chosen
somewhat arbitrarily. We computed a price index of the thirty companies with the largest
market capitalizations in the country. We also compared the Dow with the Standard and
Poor's 500 and a total market index. While the December 1999 value of the DJIA trailed
the value of the broader indices, the differences were not dramatic. In fact, we could not
reject the hypothesis that the mean monthly return of the DJIA was the same as mean
return for the other value-weighted indices. Again, the limited and somewhat arbitrary

inclusion of firms in the DJIA does not seem to have caused it to be misleading.

The third and final flaw of the DJIA, shared with all other leading stock market indices, is
serious and quantitatively important. As a stock price index, changes in the DJIA
understate the returns earned by market participants. The failure to account for dividends
means that the index is less and less useful over longer and longer time horizons. We
found that a value weighted total return index of the Dow companies would be over
250,000 points today. We also found that most of the superior performance of the
Nasdag Composite over the DJIA in the 1973-99 period disappears once dividends are

considered.
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Our work suggests that publicizing a value weighted, broadly defined, total return index
which includes dividend payments of stocks would be useful for gauging the returns
offered by U.S. equity markets. Such an index could be continuously computed and

might aid people in making their own portfolio decisions.
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Appendix
Table A.1 shows the composition of the Dow Jones Industrial Average on December 31,
2000 according to Dow Jones & Co. The divisor was 0.20145268. The value of the DJIA

on this day equals therefore 11,497.12 (= SUM / DIVISOR = 2316.1250 / 0.20145268).

Table A.1: The Composition of the DJIA (December 31, 1999)

Company Name Price MarKet Price-Weight Market-Weight
Capitalizatior]
(in Billions)

AT&T 50.8125 162.37 2.19% 3.90%
ALCOA 83.000d 30.41 3.58% 0.73%
AMERICAN EXPRESS 166.25Q0 74.43 7.18% 1.79%
BOEING 41.437% 38.73 1.79% 0.93%
CATERPILLAR 47.062% 16.69 2.03% 0.40%
CITIGROUP 55.687H 187.16 2.40% 4.52%
COCA COLA 58.2500 143.88 2.51% 3.46%
DISNEY WALT 29.250( 60.32 1.26% 1.45%
DU PONT E | DE NEMOURS 65.8750 68.[72 2.84% 1.65%
EASTMAN KODAK 66.2500 20.91 2.86% 0.50%
EXXON MOBIL 80.5625 278.8)7 3.48% 6.71%
GENERAL ELECTRIC 154.7500 507.22 6.68% 12.20%
GENERAL MOTORS 72.6875 46.54 3.14% 1.1P%
HEWLETT PACKARD 113.7500 115.91 4.91% 2.79%
HOME DEPOT 68.7500 158.29 2.97% 3.8[1%
HONEYWELL INTERNATIONAL 57.6875 45.58 2.49% 1.09%
INTEL 82.3125 275.01 3.55% 6.61%
IBM 107.875( 194.46 4.66% 4.68%
INTERNATIONAL PAPER 56.4375 23.37 2.44% 0.56%
JOHNSON & JOHNSON 93.2500 129)67 4.08% 3.12%
MCDONALDS 40.312% 54.58 1.74% 1.31%
MERCK 67.1875% 157.05 2.90% 3.78%
MICROSOFT 116.7500 602.43 5.04% 14.49%
MINNESOTA MINING & MFG 97.875( 39.28 4.23% 0.94%
MORGAN J P 126.6250 21.92 5.47% 0.5B%
PHILIP MORRIS COS 23.0000 54.42 0.99% 1.31%
PROCTER & GAMBLE 109.5625 143.98 4.73% 3.46%
S B C COMMUNICATIONS 48.7500 166.30 2.10% 4.0p%
UNITED TECHNOLOGIES 65.0000 31.12 2.81% 0.76%
WAL MART STORES 69.1250 307.86 2.98% 7.40%
SUM 2316.1250 4158.02 100.00% 100.00%

Source: Dow Jones & Co., CRSP
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Table 5.1: Performance of Different Indices
(October 1928-December 1999)

Index Index Value Mean Monthly Correlation
12/31/1999 Nominal Standard Coefficient
(10/1/1928= Monthly Deviation with DJIA
239.43) Return (in %) (in %)
Dow Jones Industrial Averag 11,497 0.6079 5.5B323
VW-Dow 12,212 0.6143 5.5536 0.9772
EW-Dow 19,160 0.6956 6.0714 0.9881
VW-Big 30 13,848 0.6099 5.163 0.9487
EW-Big 30 14,992 0.6271 5.3105 0.9485
S&P 500 16,467 0.658p 5.7051 0.970p6
VW-TMI 14,905 0.6385 5.550 0.9649
EW-TMI 144,834 1.0260 7.611 0.8447
Table 6.1: Performance of Different Indices including Dividends
(October 1928-December 1999)
Index Index Value Mean Monthly Correlation
12/31/1998 Monthly Standard Coefficient
(10/1/1928= | Return (in %)| Deviation with DJIA
239.43) (in %)
DJIA (no Dividends) 11,497 0.6079 5.5323 1
VW-Dow with Div 293,001 0.9873 5.5458 0.9767
EW-Dow with Div 435,330 1.0624 6.0661 0.9866
VW-Big 30 with Div 281,391 0.9634 5.1545 0.9485
EW-Big 30 with Div 270,019 0.9666 5.3085 0.9482
S&P 500 with Div 356,688 1.0190 5.6969 0.9698
VW-TMI with Div 278,639 0.9823 5.5454 0.9640
EW-TMI with Div 1,520,134 1.3019 7.6002 0.8447
Treasury-Bills 3,425 0.3120 0.2644 -0.01b5
Consumer Prices 2,335 0.2682 0.5414 -0.0098
Table 7.1: Performance of the DJIA compared to the Nasdaq
(January 1973-December 1999)
Index Index Value Mean Monthly Correlation
12.31.1998 Monthly Standard Coefficient
(1.1.73= Return (in %)| Deviation with DJIA
1020.02) (in %)
DJIA 11,497 0.8535 4.5198 il
Nasdaq 30,190 1.2225 5.8265 0.8090
VW-Dow with Div 32,152 1.1837 4.5096 0.9968
Nasdaq with Div 50,543 1.3828 5.8208 0.8078
VW-TMI with Div 30,848 1.1635 4.5831 0.9345
Treasury-Bills 6,171 0.5574 0.2220 -0.10b9
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Figure 3.1: The Dow Jones Industrial Average
(Month-End Data from Oct-1928 until Dec-1999)
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Figure 4.1: The Dow Jones Industrial Average (DJIA) vs. a Value-Weighted Index of the
Dow-Components (VW-DOW) and an Equally-Weighted Index of the Dow-Components
(EW-DOW)

(Month-End Data from Oct-1928 until Dec-1999)

10 /]

EW-DOW /

VW-DOW

A N DJIA

10" ) v b

1 1 1 1 1
1930 1940 1950 1960 1970 1980 1990 2000

24



Figure 5.1: The Dow Jones Industrial Average (DJIA) vs. the Index of 30 Largest
Publicly Traded U.S. companies (BIG 30) and the Value-Weighted Total-Market Index
(VW-TMI)

(Month-End Data from Oct-1928 until Dec-1999)
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Figure 6.1: The Dow Jones Industrial Average (DJIA) vs. the Value-Weighted Index of
the Dow-Components with Dividends, the T-Bill-Index, and the CPI
(Month-End Data from Oct-1928 until Dec-1999)
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Figure 7.1: The DJIA vs. the Nasdag Composite Index With and Without Dividends
(Month-End Data from Jan-1973 until Dec-1999)
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