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Abstract- The Dow Jones Industrial Average (DJIA) is perhaps the most widely watch stock market index. It is calculated as 
a simple unweighted arithmetic mean or average. This paper will examine the calculation of the Dow and highlight a number 
of key problems which limits its usefulness as an overall or broad market gauge. Stock market indices are important for a 
number of reasons.  First, they are considered to be leading indicators of economics growth. Second, they are standard 
against which individual investors can measure the performance of their own portfolios, and third they are used as 
benchmarks for professional fund managers.  It is therefore very important to examine the way any index is calculated and 
what advantages or drawbacks are inherent in using that index. Several other important indices are in the form of weighted 
means or index numbers.  Included in this category are the Standard & Poor’s Industrial Average, the New York Stock 
Exchange Industrial (NYSE), the National Associate of Securities Dealer Industrial Average (NASDAQ), and others.  One 
very different type of calculation is the Value Line Industrial Average (VLA). This article will also brief explore each of 
these and how they handle the problems associated with the DJIA. 
 
 
I. INTRODUCTION 
 
The Dow Jones Industrial Average (DJIA) was first 
published in a market newsletter in 1884 by Charles 
Dow. Five years later Dow founded the Wall Street 
Journal in which the index currently appears. The 
DJIA is arguably the world’s most widely known and 
watched stock market indicator.   Originally it 
consisted of only 11 stocks.  The number of stocks 
was increased to 20 in 1916, and then it was further 
expanded to 30 on October 1, 1928.  Since then, 
stocks have been added and deleted many times, but 
the number has remained constant.1 
 
The purpose of this article is twofold. The first is to 
examine the calculation of the DJIA and examine 
some important problems stemming from that 
calculation.2 Investors, both individual and 
institutional, should be aware of these problems in 

                                                
1 In 1897, a twelfth stock was added. The original stocks were: 
American Cotton Oil, American Sugar, American Tobacco, 
Chicago Gas, Distilling & Cattle Feeding, General Electric, 
Laclede Gas, National Lead, North American, Tennessee Coal & 
Iron, U.S. Leather Preferred, and U.S. Rubber. By 1916, the 
number had risen to 20.  Finally, in 1928, the total was increased to 
30.  Over the years many substitutions have been made, but the 
number has remained at 30.  An interesting history of the index can 
be found in: Eiteman, Wilford J., Charles A. Dice, and David K. 
Eiteman, The Stock Market, 4th edition (New York, N.Y.: 
McGraw-Hill Inc., 1966), 175-179. 
2 This article updates and expands research on the DJIA spanning 
the past 40 years.  See: Richard D. Gritta, “The Dow Jones 
Industrial Average: Problems with an Un-weighted Arithmetic 
Mean,” Santa Clara Business Review, VI (1976), 41-46, and; 
Gritta, Richard D., and James Seal, “The Dow Jones Industrial 
Average: Statistical Problems with An Internationally Watched 
Index,” Journal of Foreign Exchange and International Finance, 
XIII No. 4 (July-September, 1999), 125-137.   

interpreting the meaning of market movements 
evidenced by the Dow. The second purpose is to 
suggest other stock market indicators which 
circumvent the problems noted.  
 
An understanding of this globally watched index is 
important for a number of reasons. First, it is widely 
reported by the media and is used to presage 
economic movements. Second, averages are 
frequently used by professional market advisors as a 
standard for measuring performance of portfolios.  
Third, individual investors often rely on this most 
visible stock market indicator in order to measure the 
performance of their own investment portfolios.  
 
There are four basic problems with the Dow Jones 
Industrial Average.  They are: 
 

(1) The DJIA is a “blue chip” index.  It is 
extremely narrow and it does not necessarily 
represent the “market” in the broadest sense of 
the word. In addition, since it is price driven, it 
really doesn’t measure “wealth” and changes 
in wealth over time which is one of the 
important uses of stock market indicators. 

(2) Since the DJIA is calculated as an un-weighted 
arithmetic mean, the average is subject to 
statistical distortion because of the relatively 
small sample size. 

(3) The divisor in the average must be revised 
periodically because of stock splits and stock 
dividends,. These revisions can and do cause 
bias over time. 

(4) The resulting changes in the divisor create 
problems in the interpretation of market 
movements over time. 



International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009,                Vol-4, Iss-2, Spl. Issue-3 Jun.-2016 

Problems With The Dow Jones Industrial Average-A Simple Unweighted Arithmetic Mean: An Issue Re-Revisited 
 

66 

Before examining, these problems, a brief discussion 
of the average is appropriate. The first problem is 
qualitative in nature, the other three are quantitative. 
 
Calculation of the DJIA 
 
Stock market indicators can be divided into several 
major categories; arithmetic means, weighted 
averages, and geometric means.   The DJIA falls into 
the first group.  It is a simple un-weighted arithmetic 
mean of the form:  
 
x = x/n. 
 
At the close of trading each day, the prices, p(t), of 
each of the 30 components are summed and then 
divided by the divisor.  The current formula for the 
Dow is, 
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Why the divisor is 0.14997 and not 30, as one would 
logically expect, will be explained later in the paper.  
For December 8, 2015, for example the average 
closed at, 
 
DJIA = $2618.47/.14997 = 17,459.96 
 
The following chart lists all 30 Dow stocks, their 
closing prices, the summed prices on that date and 
some other useful information. 
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Blue Chip Indicator 
The first problem with the Dow is the most obvious.  
The components are all very large blue-chip stocks.  
It can be argued that these 30 very select companies 
are not really representative of the entire spectrum of 
stocks traded on the New York Stock Exchange, 
NASDAQ, BATS, Direct Edge, and other U.S. stock 
exchanges.  In fact, they represent less than about 1% 
of all publicly traded stocks in the United States.  As 
a result, it is not uncommon for the DJIA to diverge 
from other well-known indices. Furthermore, since 
the DJIA is computed using only stock prices, it does 
not really measure changes in wealth. More of this 
will be discussed below. 
 
An Un-Weighted Arithmetic Mean 
The second major problem with the DJIA is statistical 
in nature and it stems from the fact that the index is a 
simple un-weighted arithmetic average or mean.  
Because the un-weighted arithmetic mean weights 
each stock in the average in proportion to its price, it 
follows that the average will respond more to the 
fluctuations of its highest priced components.  This is 
especially true when the sample size is small.  Thirty 
can be considered a relatively small sample.  An 
example will help illustrate this point.  Assume that 
there are only three stocks in the average and that on 
Monday, Stock A sells for $12, Stock B for $8, and 
Stock for $4.  Monday’s closing average is thus: 
DJIA = (12+8+4)/3 = 8.00 
 
Stock A clearly dominates the average since it has 3x 
the weight of Stock C and 1.5x that of B.  Assume 
now that on Tuesday, Stock A increases by $2, and 
that Stocks B and C decline by $1 each.  The new 
average is: 
 
DJIA = (14+7+3)/3 = 8.00 
 
The market appears to be unchanged even though 
two-thirds of its components have declined.  Stock 
A’s weight has cancelled the declines in the other two 
stocks.  This would be true even if the total market 
value of Stock A were much smaller than that of both 
Stocks B and C.  
While this example is somewhat contrived, this 
problem is not insignificant.  The following tables 
will help to demonstrate the point.  It summarizes the 
five highest priced stocks as a percent of the summed 
market prices for the DJIA and the highest companies 
by market value on December 8, 2015.  
 

 

 
 
Goldman, 3M, Boeing, IBM and Home Depot 
account for almost 30% of the summed prices but 
they only represent 5/30 or only 17% of the members 
of that average.  What is far more important however, 
especially since wealth is measured by value and not 
price, none of these five stocks appears in top five by 
market value.   
 
Goldman, at $182.92, dwarfs the lowest priced stock 
of Cisco, at $27.15. Goldman has 6.74 times more 
influence on the index than Cisco. [The ratios of 
market prices are 7.0% to only 1.0%.]  This means 
that if Goldman advanced by $27 to $210.07, and 
Cisco advanced by the same $27.15 to $54.30, this 
would represent only a 14.8% change for Goldman 
but a 100% increase in the price of Cisco. Likewise, a 
decline of the same amount in both stocks would 
represent only a decrease in Cisco of -14.8% while it 
would wipe out Cisco.  There are other stocks that are 
also dominated: GE and Pfizer at $30.19 and $32.53, 
respectively.   While the effect is not as dramatic as 
the contrived three stock case above, it is clear that 
the advance (or decline) in a few of the higher price 
stocks could cancel out the decline (or advance) in a 
larger number of the lower priced members of the 
DJIA.  
 
This has been a consistent problem as past data 
indicates. The following lists the top five by market 
price over the time horizon of 1976-1999.  
 

 
 
Over the past many years, the market price 
domination of the top 5 stocks has only varied 
between 25% and 34%. There is an index which will 
be discussed shortly with can handle this disparity. 
 
Again, it is important to note that those stock which 
appear to be the most important because of their 
higher prices are not necessary those that have the 
greatest impact on the U.S. market.  Stock market 
indicators are often used as leading economic 
indicators and as measures of “wealth.” If this is true, 
then the total market value of a component company 
should be far more important that its stock price. 
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Investors would be wealthier owning 5 shares of a 
$10 stock than 1 share of a $40 stock  
 
Revisions of the Divisor 
The most serious problem with the DJIA is caused by 
the “divisor” and the periodic revisions necessary 
over time.  As noted above, the divisor is not 30 as 
might be expected of an average comprised of 30 
components.  The reason lies in the method by which 
the DJIA handles stock dividend and stock splits. 
Return to the three stock average discussed above and 
assume that on Monday Stock A splits 2 for 1.  A 
new calculation of the average would yield, 
 
DJIA = (5+6+5)/3 = 5.33 
 
After the split the price of Stock A would fall to one 
half its former level.  The average thus appears to 
have declined from 7.00, but no price action has yet 
occurred. The index’s decline is due solely to the 
stock split.  The current procedure followed by the 
Wall Street Journal is to construct a new divisor.  
This revision is accomplished as follows.  Since the 
average cannot be permitted to change because of the 
stock split, and the new p(t) is $16, then the new 
divisor must be equal to, 
 
7.00 = $16/D 
And the divisor becomes 
D= $16/7.00=2.286 
 
This new divisor then applies to all future 
calculations of the average, until such time as another 
stock split or dividend occurs.  
      
Apart from the problems of computing a new divisor 
each time a split or dividend is declared, a real bias 
may have been introduced.  To see why, assume that 
on Tuesday, Stock A and B advance $1 per share 
each, and that Stock C remains unchanged.  
Tuesday’s average is thus, 
 
DJIA = (6+7+5)/2.286 = 7.87 
 
Had no split occurred, however, it would have read 
8.00 on Tuesday; 
  
DJIA = (12+7+5)/3 = 8.00 
 
Since each post-split share of Stock A advanced by 
$1, the pre-split equivalent would have advanced by 
$2.3 The very act of adjusting the divisor thus biases 
                                                
3 Some would argue here that the split itself would cause a price 
increase in the post-split stock and that, therefore, the pre-split 
stock would not have risen by $2. Common sense, however, 
dictates that, except for a very real increase in the marketability of 
Stock A, there is no fundamental reason for the two post-split 
shares to sell at a premium over the pre-split equivalent. The holder 
of one share of Stock A now has two shares, each having one-half 
the claim on earnings and dividends per share.  Applying a 
constant price/earnings ratio to the post-split stock would drop the 

the average downward.  Ignoring the split, the 
average did go up $1, (as the increase from 7.00 to 
8.00 suggests), because Stock A was up $2 and B 
rose $1 ($2+$1/3=1.00). The average increase now, 
however, is only $.87 (from 7.00 to 7.83).  Each 
subsequent revision of the divisor will further 
systematically understate the index.4 
 
Applied to the actual 30 stock DJIA, the above bias is 
obviously not severe in the short-run.  It has been 
very significant over the long time horizon, however, 
as stock dividends and splits have forced literally 
hundreds of revisions since 1928.5 
 
Interpretation of Market Movements 
A corollary problem is associated with the adjustment 
of the divisor.  That problem is twofold and concerns: 
(1) The meaning of a 1 point change in the DJIA on 
any given day, and (2) the value of a point change 
over time.  As demonstrated in the three stock case 
above, a 1-point change initially signified a $1.00 
change in the average stock. Once the split has 
occurred, however, the average stock appears to have 
risen only $0.87.   The divisor must therefore be 
considered in interpreting the meaning of a 1-point 
change in the index.  As of December 8, 2015, the 
divisor for the 30 Industrial was only 0.14997 
(rounded).  For the DJIA, the value of a 1-point 
change on December 8th can be found via the 
following formula: 
 
1 point = divisor/30 = 0.14997/30 = $0.004999 
 
On this day, the value of a point change was less than 
5/10th of a cent.  If the market advanced 100 points 

                                                                       
price in half (unless there were a real increase in marketability due 
to the split). Research indicates that the casual variables behind any 
price increase that does result after a split are usually a pro-rata 
increase in the dividend per share and/or a favorable “news 
announcement” effect of an increase in earnings.  As most 
companies split their stocks in bull markets, many naïve investors 
link the price reaction to the split, rather than to the dividend or 
earnings increase.    
4 This will only be true as long as either or both of these two 
conditions are met: (1) The split stock rises more rapidly after the 
split than the other stocks in the average, and (2) the split stock 
falls more slowly than the other stocks.  The DJIA will be show an 
upward bias, as a result of the divisor revision, of the reverse is 
true.  See: Carter. E. Eugene, and Kalman J. Cohen, “Bias in the 
DJIA Caused by Stock Splits,” Financial Analysts Journal, 
XXII(November-December, 1967), 91. 
5 Some security analysts have suggested that the bias over time has 
been very severe.  They argue that the stocks that get split the most 
frequently are the growth stocks.  Since growth stocks, by 
definition, rise more rapidly that than other stocks, (thus meeting 
one of the conditions noted above), severe downward bias does 
occur. Schellbach, who estimated that the DJIA, when corrected 
for divisor bias, would have reached 1247.87 on February 9, 1966, 
provided an early analysis of this bias.  On that day, the Dow 
actually traded above 1000 for the first time in history, closing at 
995.15.  See: Schellback, Lewis L., “When Did the DJIA Top 
1200”, Financial Analysts’ Journal, XXIII(May-June, 1967), 72.  
A more recent example is provided by; Harold Bierman, “The Dow 
Jones Industrial Average: Do You get What You See?”, Journal of 
Portfolio Management,  Fall 1988, 58. 
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that day, the market would have only risen by a mere 
$0.49 a share!  What appears to be a major market 
movement turns out to be far less significant in real 
terms.6 
 
The second point is equally important.  Stock 
dividends and splits do occur frequently over time.  
The record for the number of changes in one year is 
1997. There were 11 changes in the DJIA’s divisor.7 
The meaning of a point change in the index must 
itself change.  If the divisor for the DJIA was 30, then 
a 1-point change equaled $1.00, as already noted 
above.8  The following chart shows the changing 
impact of 1 point for different divisors: 
 

 
 
The problem should be obvious.  When the divisor 
was 16.67, as it was in 1928, then a 10-point increase 
in the DJIA meant that the average stock advanced by 
$5.56 per share, a highly significant move.  Today 
that 10-point “jump” is worth less than $.05. As the 
divisor continues its spiral down to zero, the 100-
point changes will become meaningless.   The 
following chart shows divisor changes over time. It is 
just a small sample of the hundreds of changes since 
1928.9 

                                                
6 And yet, how often has one heard a newscaster exclaim that the 
Dow “jumped” 10 points!  It is no wonder that the average investor 
gets easily confused.  
7 Stock splits and stock dividends are not the only reason why the 
divisor changes, but they do account for the vast majority of the 
revisions.  Other reasons for changes are the substitution of a new 
stock for an existing member of the Dow, spin-offs by Dow 
companies, and stock buy–back procedures. 
8 Actually, the divisor was never 30.  Prior to September 28, 1928, 
the Dow was composed of only 20 stocks, and stock splits were 
handled by adjusting the numerator of the equation.  In the three 
stock case used above, the average would have been: 
[(5x2)+6+5]/3= 7.00.  On that day, the method of adjusting for 
stock splits and dividends was changed to that used today.  On 
October 1, 1928, when 10 additional stocks were added to the 
index, the new divisor became 16.67.  See: Eiteman, Dice, and 
Eiteman, The Stock Market, 177. 
9 Gritta, Richard D., and James Seal, “The Dow Jones Industrial 
Average: Statistical Problems with An Internationally Watched 
Index,” Journal of Foreign Exchange and International Finance, 
XIII No. 4 (July-September, 1999), 125-137.  This article lists every 
change dating back to 1928. 
 

Truly, the divisor problem has created what could be 
called a “rubber yardstick.”  Eventually, a change will 
have to be made in the mechanics of dealing with 
stock splits. 
 

 
 
Other Indices 
 
Given the problems with the DJIA, other indices may 
offer a better alternative for a standard to measure 
overall market movements.  The Standard & Poor’s 
Industrial Average solves the problems noted above.  
The index is calculated as a weighted mean or index 
number. Its calculation dates back to the 1940s. The 
formula for the S&P is: 
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The S&P Industrials has several major advantages 
over the DJIA.   First, it consists of a much wider 
spectrum of stocks, not just “blue chips,” a term 
which gets its name from the most expensive chip in 
poker. Since it uses 400 industrial stocks, no one 
stock can dominate or bias the average as is the case 
with only a 30 stock average.  Second, as mentioned 
above, the market value of a stock or index is more 
important that the market prices. The numerator of 
this index is the market value of the 400 stocks on 
any given day compared to the stocks for the years 
1941-1943 average. For this reason, the S&P400 
Industrials is used by NBER (the National Bureau of 
Economics) as a leading economic indicator on the 
grounds that as the index rises, wealth is increasing.  
This, in turn, should lead to an improved economic 
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situation, other things being equal.  Third, there is no 
problem with the handling of stocks splits or stock 
dividends. An example will help. Assume that a $50 
stock with 1.0 million shares splits 2:1.  The market 
value of the stock is $50.0mil. [$50x1.0mil.] before 
the split.  The numerator would then still read 
$50.0mil. because the  split cuts the market price in 
half and doubles the number of shares: $25x 2mil.   
Fourth, since the stock split is handled this way, there 
is no need to re-compute the divisor since the 
denominator is adjusted the same way.  Fifth, as there 
is no new divisor, there is no problem with the 
meaning of the divisor. 
 
For these reasons, the most popular indices are index 
numbers like the S&P.  Other examples are the NYSE 
Industrials and the NASDAQ Index. The following is 
the formula for the NYSE Industrial Average  
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While the NYSE Industrials are an even larger 
sample, all the advantages are the same as with the 
S&P400.  The base year is 1965, but since the S&P 
index accounts for about 90% of all the NYSE stocks 
there is not much more information gained. 
 
There is one other problem affecting the DJIA that is 
not addressed by these weighted means.  An example 
will help illustrate this point. If stock A has a price of 
$10 a share and stock B’s price is $100, then a $10 
advance in both stocks would constitute a 100% 
increase in Stock A but only a 10% advance in Stock 
B.  This is the Goldman vs. Cisco example above. 
 
A geometric mean solves this problem.  Such an 
average gives equal weight to the fluctuations in the 
prices of all component stocks, regardless of the price 
levels.  This equal weighting is maintained without 
subsequent distortions.  Thus, a 10% advance in any 
one of four stocks selling at $30, $50, $80, and $200 

would results in the same increase in the average 
measure.  The geometric index is constructed by 
taking the geometric mean of the ratios of the price at 
the end of a period, P(t), to the price at the end of the 
immediately preceding period, P(t-1), and then 
multiplying this price ratio by (that is, compounding 
it to) the previous value of the measure.  The best-
known geometric market indicator is the Value Line 
Industrial Average (VLA), which now appears in the 
Wall Street Journal.  If a base of 100, using June 30, 
1961 as a starting point, is employed, the formula for 
the index is: 
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The average is computed using all the industrial 
stocks contained in the Value Line Industrial Survey. 
It has many of the advantages of the weighted means, 
but it is price driven.  Given the huge sample size that 
is not a significant problem.  
 
CONCLUSION 
 
This article has examined the calculation of the Dow 
Jones Industrial Average. Several problems stemming 
the statistical nature of the DJIA, a simple un-
weighted arithmetic mean, were discussed.  It was 
argued that the average is a “blue-chip” indicator, not 
necessarily indicative the general market and that its 
relatively small sample size could create difficulties.  
Finally, the DJIA’s method of dealing with stock 
dividends and stock splits presents two troublesome 
problems.  The average may be biased downward 
over time, as revisions in that divisor become 
necessary, and the meaning of market movement 
changes with the recalculation of the divisor. It 
should be evident from this discussion that care 
should be used when interpreting movements in the 
average. The paper has also suggested several other 
alternatives calculations for averages that correct all 
of the defects in the DJIA. 

 
 
 
 
 
 
 

 
 
 
 
  


