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Relation Between Cowles and S & P Indexes

Cowles extended the Standard Stat, Service Indexes (which begin in
1918 or later) backward to 1871, using the same formula, with an adjustment
only for the fact that monthly high and low data were used, instead of
daily price data.

(See attached from Cowles Book Common Stock Indexes 1871-1937, 1938)
A second edition of the above, entitled Common Stock Indexes was

published in 1939. (It corrected "such errors as have been discovered"
p.viii)

In 1941 and 1942 Cowles published "Common Stock Indexes for 1939" and
"Common Stock Indexes for 1940" in mimeographed form. Standard Stat. Service
changed its base from 1926=100 to 1935-9=100. Cowles changed composite price
index by conversion factor 1,056 {p. 13 of the 1942 publication).

Later, Standard Stat. Service changed base again, to 1941-~3=10. There
is no Cowles response to this, and Cowles never responded regarding his
dividend or earning series.

There are slight differences between Cowles Series p~1 in 1938 edition
and Cowles Series p-1 in 1939 edition going all the way back to 1871. These
must be due to data errors, as the figures for recent years agree.

There are also slight discrepancies between DA-1 in the respective
editions. The series I used in "Do Stock Prices..." and elsewhere is from
the older edition.

The series 5 & P composite from S & P Statistical Service attached
differs from the Cowles Series by a base year change, but there are other
small discrepancies which I can't account for..



THE STANDARD STATISTICS COMPANY FORMULA

[ 1
(18.3) I = I—I ‘Iﬁam .
ZPiaGiy

If also the original list of issues is retained throughout the construe-
[ L &
tion of the index, Ip.q; = Z’p.-qi, and (18.3) reduces to
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There are two minor differences between the §tanda;:d‘ Statisti

..8nd Cowles Commission index formulss: (a) because of scarcity of
price data for earlier years, the definition of p, must be modified ; and
(b) because of the different definition of p;, the correction for the sale
of rights must be changed. Price data for the earlier years are con-
fined in the case of each stock to tables of monthly highs and lows
published in the Commercial and Financial Chronicle. No informa-
tion is given regarding thg day of the month to which any such quo-
tation applies. It was therefore necessary, in the case of the Cowles
Commission indexes, to let p; represent the simple arithmetic average
of monthly high and low, subject to adjustments as described on pag-
es 18-20. These limitations in the data also necessitated resorting to
approximations described on page 22 in the case of corrections for
the issue of rights. The Standard Statistics indexes cover only the
more recent period, for which daily quotations are available. It was
not necessary, therefore, that they employ these approximations.

The general expression for the Cowles Commission indexes, Ser-
ies P (and, if the eorrections for payment of cash dividends are in-
cluded in ¢;, for Series C as well) is given by

—3 1—-—‘—-
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However, if daily elosing prices had been available, a definition of p;
similar to that employed by Standard Statistics eould have been used,
and the correction for changes in capital structure could have been
accomplished by subtracting from the new value of stock outstand-
ing the new capital received, rather than by computing a rednction
factor [formula (14)] by which the-value of stock outstanding must
be multiplied.
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COMMON-STOCK INDEXES

fective stocks is of considerable assistance. The Standard Statisties

procedure is to adjust the numerator of (17) so as to include the value

of all new issues to be added in period 1, and exclude the value of all

old issues to be withdrawn in period {. The numerator of (17) after

adiustment represents simply the value of the effective stocks for
$=1

the period {41, and may be written Xp.q..

The value of new stocks added to the list of included issues does
not represent a profit to investors, nor does the value of old stocks
removed represent a loss. Therefore, the base value must be adjusted
80 that the additions and withdrawals will not result in a change in
the level of the index for the period in which they occur. This adjust-

Zpsm This

E‘PiQ’i
factor simply restores the index to the figure which would have been
obtained had no new issues been introduced, or old issues withdrawn,
in period {. The most general form of the Standard Statistics for-
maula is therefore

(18) L= : ZP:qs _ ,
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or, more simply,

44
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Since

1 (73} L 3% [ 4
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(18.1) may be still further reduced

Actual
Standard Stat
Service
formula

If no additional stock is #old in any period, the p,; are all zero,
and (18.2) becomes

(18.2)

I, = I‘IIpm -—ZPu (g—ai2)
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From § & P Statlstical Service
Security Price Index Record 1984 Edition

Description of Method Used in Computation—Continued

especially important when long term cocparisoDs are to be poese. Certain
modifications to the basic formula have been necessary 10 maintain the best
possible representation over the years. The character of the stock market is sub-
ject to gradual, but continwous shifting, and it i« only by pericdic checks of
coverage that true representation can be maintained.

WEIGHTING—Each companent stock is werghted so that it will infivence the
Index in proportien to its respective marhet importance The et suitable
weighting factor for this purpoese is the numbxr of shares vutstunding. The price
of mny stock multipiied by number of shares outstanding gives the current

market value for that particular issue. Tr.: market value determines the rela-
tive importance of the sscurity,

BASE VALUES AND GROUP INDEXES—Market values for individual
stocks are added together to obtain their particular group market value. These
group values are expressed 5 a relative, or index number, to the base pericd
{1941 -1943) market value. As the baar puorind market value is relulively
constant, subject to change only as described in this text, the index number
reflects only fluctustions in current market values.

BASE PERIOD—The base value for any group is the sverage of the weekly
group values for the period 1941 - 1943, The current group value is expressed as
» relative by dividing it by its base pericd value and multiplying the resulting
quotient by 10. In this relative form an index number attains its maximum yse-
fulness for statistical purposes.

PORMTUILA —The formula for the base-weighted sggregative index is
As Cowles
explains p.28
this is not

tbﬁ%& ,E’p%]&atﬂe current market price, Po the market price it the base
period, §» the number of shares currently cutstanding, snd Qs the number of
shares outstanding in the base period, subject to adjustment when necessary to
effset changes in capitalization. X is the Greek letter Sigma, which alwaya indi-
mtas sddition, or the sum of, and in this instance indicates the additior of all the
market values of the individual companies comprising the group.

Variations in the Formula

STOCK DIVIDENDS AND SPLIT-UPS—t is possible to make abaolute cor-
rection for & stock dividend or stock split-up; simply change the weighting factor
to equal the number of stock shares outsanding after the dividend or split-up
has become effective. This new weighting factor is introduced when computing
the first index after the stock sells ex-dividend, or the new stock is traded.

STOCK RIGHTS—Many corporatiobs, at the time of selling additional com-
mom stock, issue righty for its purchase w their stockholders. Two methods have
boen used st different times to offeet the effect of the arbitrary price change
eaused by these rights.

During the 1918 . 1925 period the procedure was to increase the weighting fac-
tar just enough to offset the decline in the vajue of the issue caused by the
decrense in price when the stock sells ex-rights. This method did not require any
change in the base period values.

Prom the beginning of 1926 an improved method for adjusting for stock righta
has been used. Now the weighting factor (shares outstanding) is increased by the
samber of shares actually sold, the markat value reflecting this increase in capi-
tallzation bused on the market price of the shares on Lhe doy they ars trodmd on
an sx-rights basis. An offsetting, or proportionate, adjustment is then made Lo
the base period value. (Ses footnots ee method of making base changes).

CONSOLINATIIN AND ACQUISTTIONS.. Where a curpuration abeorbs
another, wholly or in part through the imuance of common stock, ar when a con-
wlidstion involves one of more corporations that are not already a part of the
thdex, the weighting factor has to be changed 1o agree with the shares of stuck
sutanding and & new base value must be determined. The computation here is
the same as that described in the footnote below. Here the adjuntment is based
w the value of additional shares outatanding, valued st the rurrent market

price,

SPIN-OFFS—Spin.offs te common stockhulders of subsidiery tompunt. . pro-
duce an arbitrary downward price change at the time the stock sells ex-divudend.
This situntion hes no effect upon the weighting factor for the stoch involied. Jt
does, hawever, necessitate a new base value for the grouy Lhat will be smaller than
the v ba=e value. The method of adyusting the base is as described m the fuctnote
Sebee This adiustment alwuss reducis the et perind value, the adjustmert bring
dependent un the decline in prick g totb e span- il

ADDING OR DROPPING STUCKS-- Thiv addition ot tew stu ks toany group
involvea only an increase in the old base value 1 Bee funttiote, The reverse opera-
tion 1s employed when stocks are dropped from. the group

SUBSTITUTIONS—Substitutions are kept 1o an absoluie minimure.
However, to maintain currenl representstion. and because of mergers. delist-
ings, etc., substitutions are unavoidably The ndjusiment to offset the difcrence
between the two stocks involved is basicully the same aa for adding or denpping
stocka, but based on the differency in market value between the two.

Weighting factors are revised to include amall stock issues, such as those for
minor absorptions, stock sold to employees, eic., as the multiplying facters are
checked with the latest corporation report. An increase in stock outstanding in-
volves an increase in the weighting factor for that stock, the stock added w the
group is evaluated at current prices, and & new base value ia computed (as shown
in fooinote) that offsets the value thus added.

Dates of Indexes

The weekly data contained in this book are bused on Wednesday's clasing
prices, or the last preceding saie price, thii mid-week observatior being
considered most representative. The monthly averages are based on the indexes
of the four or five weekly indexes of the month. Prior to 1954, the year's closing
price index was the last Wednesday of the year; beginning 1954 it is a4 of the last
trading day of the year.

Distribution of Indexes

Standard & Poor's Indexes for the main groups appeat hourly on the tickers of
the American Swock Exchange, the Commodity News Service, the Cotton Exrhange
Ticker, the Pacific Coast Stock Exchange, and the Montreal Srock Exchange. Also
Bunker Ram, Quotron. and ADP./F.1S. {all electronic quatation services) carry
the § & P 500 on & minute by minute basis, a3 well as the sub-indezes on an Loarly
basis. The Associated Presa, United Press-Internations! and Reuters {world wide}
send the closing indexes over their nancia! news wires every duy for publication by
member papers. In sddition, many of the national weekly news magazines report
the indexes regularly.

The weekly indexes, by industrial groups, are published in the § & P weekly
“Standard & Poor's Indexes of the Security Markets™”, and in the monthly “Current
Statistics.”

FOOTNOTE

BASE CHANGES—Base changes are, in effect, proportional adjustments in its value o
offect arbitrary changes in the market valuea upon which the index is based. The procedure is
always sa Hllustreted below.

NEW MARKET VALUE (New Basiz:

oLD BsE VALUE x OLD MARKET VALUE (0l Basia}

= NEW BASE VALUE

o seeumie & change which increuses (he mariket volue by 12 8 millin dotlars. and thet vor
aggregate market value afler this increase is 159¢ 0 milijon doliars, and » base period velusof
3029 Then the new base period 15

15900

WEgr - o= 2
e 15780

it will be notad that the difference betweet 1he numerator sid cetuminatar b the shu s ogus-
tien s 12.0. the amount for which the adjustment 1w being trade

Adjustments are always made 0 thw manne Brducoous & hast prrivd valucs sumetimes
wxur, if & stock b withdraen or the subslitution of 5 smailer compauy 1» made bo such coves
the sumerator ig, sf eourss, analler Lhun (he denominador.
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