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NEW INDEX PRICES SECURITIES

B v A. L. BO W LEY, G. L. SCHWARTZ, and K. C. SMITH

GENERAL CONSIDERATIONS

T h e  index-numbers of ordinary industrial 
securities hitherto published in the Bulletin 
are based on the information that was avail

able in 1923, at the initiation of the London and 
Cambridge Economic Service, and dealt with 
companies that had been of importance in 
1913. The relative importance assigned to 
different industries was decided principally 
by the results of the Census of Production of 
1907, and only twenty separate securities have 
been included. Experience has proved that, 
though the dates of increase and decrease have 
been correctly shown the numbers have not of 
late measured the magnitudes of the fluctuations 
with sufficient precision, since they were 
dominated by the very variable fortunes of a 
few companies.

Since the other index-numbers given in the 
Bulletin have been converted from the base year 
1913 to the base year 1924, the opportunity 
may be taken to reconsider the basis and content 
of the securities index. It is certainly doubtful 
whether on any definition the movement for 
the whole period 1913-30 can be correctly 
measured, and we are not attempting to carry 
the revised index-number back to any year 
before 1924. Prior to that date the existing 
index-number must stand, and it can be linked 
on to the new index as shown in Table IX , p. 14. 

It may be said at once that the so-called 
speculative securities index hitherto pub

lished has not been found to be of great value, 
and it is decided to drop it. In its place a 
sensitive short period number will be inserted, 
relating only to companies operating principally
within the United Kingdom.

Before describing the new numbers we will 
consider d priori the problem of measuring the 
general changes of the prices of securities from 
various aspects.

The formation of a securities index-number 
presents similar problems to those in connection 
with commodity price index-numbers. We 
have to decide :

(i) The general purpose of the number; 
(2) the group which it is to, represent; (3) the 
method of choosing samples; {4) weighting; 
{5) the nature of the items included; (6) the 
appropriate formula (geometric, arithmetic, 
etc.); (7) the base year; (8) readjustment of

the basis and weights from time to time; (9) 
accuracy of the number.

(i) The purposes of commodity price numbers 
are to measure the general movement of prices 
of goods, often with reference to the supply of 
and use of currency, and to permit the elimin
ation of price variations in order to measure 
other variations. The possible uses of security 
index-numbers are more numerous— they may 
be intended to guide the investor, or rather, one 
or other class of investors, or to measure the 
general appreciation or depreciation of classes 
of securities, or to indicate the activity or 
dullness of the stock-market, or for purposes of 
diagnosis or prognosis of the general industrial 
situation.

The Economic Service is concerned primarily 
with the last-named pt^ose. There are several 
index-numbers in existence, some of recent 
construction, to serve the needs of investors, 
and if w'e attempted any further work in this 
direction, it would be necessary to give not 
one, but several numbers, since these needs 
are so various. The intention in the construc
tion of the numbers now published in the 
Bulletin has been to indicate the fluctuations 
of the market's expectation of future profits, 
as reflected in the movements of prices of 
ordinary shares, and to study the relationship 
of these fluctuations to the movements of com
modity prices and other indicators of the 
industrial situation. For this purpose it is 
not necessary to have exact measurements 
of any defined quantity : we only require 
that the turning points of our index shall be 
rightly dated for our purpose, that major 
fluctuations shall appear as of more importance 
than minor, and that in quite short periods we 
shall be able to distinguish between fortuitous 
variations (due to the accidents of sampling, 
etc.) and those which axe tendencious. Similar 
qualities are needed in commodity price index- 
numbers, but there we have more frequent need 
to use the numbers for exact measurement.

(2) For commodity prices we decide whether 
the field is of wholesale or retail prices, is 
general or special to food or some other group, 
or is limited to goods imported or exported, 
and other variants might be n ^ e d . For 
security prices there are the fields of fixed
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interest securities (with the more special group 
Government Securities), and of ordinary shares 
(with a choice of various classes of preference 
shares). It is not proposed to make any 
radical change in our fixed securities index, 
but only to modify the list of entries, and this 
we need not discuss at present. For ordinary- 
shares we can choose companies operating 
principally in the United Kingdom, or include 
or make a separate index for companies with 
headquarters here and operating principally 
abroad, or indeed extend to wholly foreign 
companies. Since we are concerned mainly 
with the position of British industry, we need 
an index confined to the first group, whether 
other indexes are calculated or not. A  further 
line of division is between sound established 
companies, and new or more speculative 
ventures; but, in fact, the technical difficulties 
of constructing an index of speculation are verŷ  
great, and probably the movement of stock 
prices does not provide the best way of measur
ing or describing activity of this kind.

It has been decided to exclude banks and 
railways, since the markets for their shares 
have special characteristics, and the inclusion of 
the latter, unless they were given a fictitiously 
low weight, would dominate the index too much, 
owing to the great capital involved.

(3) In constructing a wholesale price index- 
number the choice of commodities is limited 
to goods for which a market-price can be 
regularly ascertained, and the grade of which 
is definable and not subject to frequent change; 
when all such important commodities are 
included, the number is not great. Similarly, 
for an index of securities which covers several 
years, the choice is restricted to companies or 
firms of importance, of good standing, and with 
stable financial organisation. The number of 
separate industrial groups which employ capital 
on a great scale is not very large, but the 
number of large firms is considerable, and the 
task of verifying that their shares have not 
changed in value owing to bonuses or recon
struction is arduous; so that in practice it is 
convenient to restrict the number of separate 
quotations. The list for the existing index- 
number contains only tw enty; it has been found 
to be practicable to extend it to more than 
ninety. Even with this increased number it 
appears that much depends on the importance 
assigned to particular companies, and this con
sideration leads us to the question of weighting.

(4), With index-numbers of prices of com
modities it has for some purposes been found 
sufficient to take an unweighted average, but it 
has more generally been considered to be logical 
to weight the quotations according to some

definite measure of importance. Many existing 
numbers are weighted, system atically or 
roughly, by increasing the number of quotations 
for an important commodity and giving only 
one quotation for an unimportant one. A  
method akin to this has in fact been used in 
our existing index of industrial shares.

For the construction of a securities index- 
number experience shows that a definite and 
logical system of weighting is necessary. In 
many important groups of statistics the choice 
of weights has little influence on the resulting 
numbers, but in the case under consideration 
the dispersion of the movements of prices is 
very great, some securities appreciating more 
than ten-fold and others depreciating to nil 
approximately, while large blocks of nominal 
capital move together. This is quite a different 
situation from statistics of wages, and the 
abnormalities are more pronounced than in 
statistics of prices. In both these cases there 
is more definitely a general movement, in 
relation to which the changes in particular items 
may be, within certain limits, regarded as 
variations; but with securities the relationship 
to a change in the demand for and supply of 
capital, or to any other fundamental movement, 
is obscure, and we cannot depend on any 
theoretical averaging away of variations.

Various systems of weighting have been 
proposed, both at home and abroad; of these, 
weighting by the number of shares traded, or 
in proportion to the yield of dividends, are 
impracticable in this country.

It is convenient to arrange the system 
of weights in two steps: {a) the importance 
of industrial groups, (6) the importance of 
particular companies within these groups.

Under (a) we may assign importance from 
the Census of Production of 1924 in proportion 
to Net Output, as is done in our index-number 
of Production, or by whole capital employed 
if we could estimate it, or by number of persons 
employed. But none of these is directly 
proportional to the ideal weights required. 
The variation of capital per head of employees 
is very great, e.g., between building and dis
tilling or railways. The net output, i.e., the 
selling value of the products less expense of 
materials, is also not proportional to capital. 
We cannot, in fact, estimate at all precisely the 
whole capital employed in industry in this 
country, and even if we could, we should need 
further to distinguish bonds, debentures, other 
fixed interest shares and preference shares from 
ordinary shares, since these groups move in 
different directions in times of change. More
over, a great amount of capital is employed by 
individuals and by private companies, and
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the values of these are not quoted on the Stock 
Exch ?€.

The ideal method would seem to he to 
ascertain the value, at the average price m the 
base year, of the aggregate of the ordinary 
shares of every company whose shares are 
currently purchasable*; and, by grouping 
them under the chief industrial headings, obtain 
an indication of the relative importance of 
each group. But adequate material for such 
an estimate is not readily available, and the 
labour involved is prohibitive. In view of this 
it was decided to assign weights to the groups 
from the Census of Production net output, as 
being the most relevant of available statistics 
to the purpose in hand, and to form the groups 
as described in the next paragraphs.

(6) Within each industrial group companies 
were selected which are of good standing, have 
stable financial organisation, for which current 
quotations are available, which operate wholly 
or principally within the United Kingdom, and 
whose ordinary share capital is considerable 
generally over £200,000.

Within each group the companies are 
weighted according to the market value of the 
aggregate of their ordinary shares in the base 
year, and thus an index-number for the group is 
obtained. These index-numbers are weighted 
by the net output of the group to obtain ^ e  
final index. The details are shown in Table XI,
p. 16, below. . -u 4. •*. V

The method is a compromise, but it is
believed that it gives due importance alike to 
the fortunes of particular companies, and to 
the general changes of the capital values of
industries.

(5) In an index-number of commodity 
prices or of wages, after the item is chosen we 
have still to secure that we have adequate data 
for the market price of an unchanged grade of 
the commodity, or for the wages or earnings 
in an unchanged occupation. So in the 
securities index we have to make sure that a 
real price is currently quoted, and to make 
allowance for all changes in the nature of the 
securitv, for rights, bonuses, amalgamations, 
etc. The work of obtaining comparable seri^ 
needs considerable knowledge and care, and in 
this task we continue to enjoy the benefit of 
M r. Kitchin’s advice.

(6) In commodity price index-numbers cer
tain theoretical advantages are put forward 
for the geometric mean, which do not apply 
to the conception of a security index, and its 
use can be discussed with reference to con
venience and accuracy only.

•  Tliia is preferable to taking the nominal values, or the 
paid-up capital.

The geometric mean is more convenient, 
because every quotation has to be expressed 
as a ratio, and, if this is done by logarithms, a 
single addition gives the mean, and the separate 
ratios need not be calculated. The saving of 
time, however, is not considerable if one is using 
a fixed base. On the other hand, for “ link rela
tives," which we discuss below, the geometric 
mean is so much simpler in consecutive calcula
tions that it should be used, unless there are 
strong reasons against it. A  further general 
argument for it is that when it becomes necessary 
to adjust a quotation or to replace it by another, 
the use of the geometric mean facilitates the 
process.

The great objection to the use of the 
geometric mean for a long-period index is that 
if a single quotation falls to zero, the mean 
falls to zero; and, without going to this extreme, 
the influence of a fall is increased, while that of 
an increase is diminished, relatively to the 
arithmetic mean.

Here are ten quotations, selected from a 
list of 20 securities, as the five highest and the 
five lowest in 1930 : February 1924 taken as 
100.

Five highest. Five lowes 
1
t.

Security. 1929
July.

1930
M arch .

1929
July.

1930
M arch . Security.

a  .......... . 266 230 66 59 . . .  V
b ............................................................ 207 188 69 49 . . .  w
c ..................... 182 167 64 39 . . .  X
d ............................................................ 194 163 62 37 . . .  y
e ..................... 166 162 27 14 . . .  z

A rithm etic 5Iean . 203-0 182-0 57-6 39-6
Geometric 5Iean ... 200-4 180-3 54-7 35-8 ■

Excluding (o) or (2) 
Arithm etic 5Iean 187-2 170-0 65-2 46-0

M m  A

—

Geometric 5Iean 186-6 169-6 65-2 45*0

T h e  te n  secu ritie s  to g e th e r.

All. Aritlimetic Moan
Geometric Mean ... 

Excluding a  only A. 51.
G. 51.

E xclud ing  a an d  z A. 51.
G. 51.

Excluding 2 only A. M.
G. 51.

1929.

130-3
lM-7
1154
94-3

126-2
110-4
141-8
121-6

1930.

UO-8
80-3
97-6
71-4

108-0
87-6

121-6
97-5

It can be seen that the inclusion or exclusion 
of security z lowers or raises the geometric mean 
conriderably. It has also a considerable effect on 
the difference between the arithmetic and the 
geometric means. The influence of security a
is of a different character.

The median, which has been proposed for 
commodity price index-numbers is too uncer
tain with a small number of entries for any
fine measurements.
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The relative advantages of these means are, 
however, different when we use the method of 
"  link relatives," and concentrate attention on 
the movement from one date to the next, with
out reference to any base year.

Suppose the prices of three securities a, b, c
are as follows, at dates A, B, C,

rcrccntages of prices at A.

A, B. 0.

1a  ................ . 100 150 100
b ............................. 100 50 100
c ............................. 100 75 100

A l̂ Tcfvn ............. 91-7 100
Geometric Mean ............ 100 82-6 11

100

Now start with the price of each at loo at B

B. C.

a  .......................................... 100 66S
6 .......................................... 100 200
c .......................................... 100 133 J

Arithmetic Mean ......................... 100 133 i
Geometric Mean ......................... 100 121

The link method applied to the arithmetic 
mean would give from A  to C

,0 0  X X 122-2.
100 100

This result is absurd as showing the move
ment from A  to C. It is true that it gives the 
result to an investor who invested £ioo in each 
security at A, sold out for £275 at B, and 
invested £ 917 in each stock at B and sold out 
at C, but it has no other meaning.

The geometric mean on the other hand 
would give from A to C

82*6 121
100 X -----X —  =  100,100 100

a result in accordance with the facts.
Because of the risk of such a paradox as is 

here shown by the arithmetic mean, the geo
metric mean is to be recommended when 
successive changes are observed over short 
periods.

{7) The choice of the base year, at which 
each security is equated to 100, is quite in
different for comparison between any two years 
if the geometric mean is used, a,s has been 
illustrated by the case just given.

For a longer period, when an arithmetic 
average is employed, the base is connected with 
the weighting, and by suitable adjustment of 
the weights any year can be chosen. In other 
index-numbers in the Bulletin, 1924 is taken 
as the base year, and it would be confusing to 
make any variation from this. The straight

forward w ay is to adjust the weights to the 
position in 1924, and put each security at 100 
at that date.

(8) In discussions on commodity price 
index-numbers a good deal of attention is given 
to the questions whether dependence on a base 
year long past does not give a false tendency 
to the numbers, and whether (e.g.) a pre-war 
system of weighting is not misleading, and 
various methods are suggested for meeting 
these difficulties. In the case of security 
prices some of these problems do not arise, but 
others are accentuated. The main danger lies 
in the changing fortunes and relative importance 
of the particular stocks selected, and a secondary 
risk is in change in the relative importance 
of industries as a whole. The practical solution 
is to revise the choice every few years, and to 
weld the new series to the old in some opportun
ist manner. For short-run link relatives the 
change can be made more frequently and with 
less difficulty.

(9) It is very difficult to assign on a basis 
of probability any measure of precision to an 
index-number, or other average, constructed 
as is the former or the new index of securities. 
In the assignment of weights to the industrial 
groups, on which in this case much depends, 
there is a non-measurable element of arbitrari
ness. We can only try the results of various 
hypotheses, and expect that the true result is 
between the extremes and near to that arising 
from the hypothesis we think best.

The index chosen, unless the whole basis 
is erroneous, is more accurate than that obtain
able by a purely random unweighted average, 
and it is therefore worth while to consider the 
latter, as supplying an upper limit to possible 
want of precision.

The average of n things selected at random 
from a group whose coefficient of variation * 
is V, has for its coefficient of variation v  - r  \ / n  

n =  20 V ~  V n  =  -224 of y =  3-8 if v =  17 t
30 •183 „ 3-2
40 •158 „ 2-7
60 •129 .. 2-2
80 •112 „ 1-9

100 •100 „ 1-7
The gain in accuracy as the number of 

entries is increased is slow, and very little 
advantage comes, e.g., from adding another 
20 entries when we already have 8o.

The computation of the precision by this 
method is tedious, and a fair approximation is 
obtained by the help of the geometric mean, 
which has often been already calculated for 
other purposes.

• The coofficiont of variation is tho standard deviation ex
pressed as a percentage of tlie aritljmotic mean of tho group.

t  This is tho value found in some examples.
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N o t e s

I .  Mr. Wesley Mitchell made a very close 
examination of the movements of 40 American 
Transportation Stocks from 1890 to 9̂ 5̂» 
in The Journal o/Pditical Economy, July 1916. 
He experimented with geometric and arithmetic 
means and the median, applied to actual and 
relative movements, and with weights according 
to amount of stock, to earnings, and to number
of shares traded. .

He found that, as compared with com
modity price index-numbers, the choice of the 
sample was of less importance, but that the 
method of weighting and of averaging was of 
more importance, in the stock index.

B y a criterion of a minimum error in the 
average, he recommended a geometric mean of 
ratios of change over short periods.

Over long periods the geometric mean was 
still the most representative, but the longer 
the period the less accurate the results and the 
fewer the possible stocks. Accordingly he 
recommended the breaking up of a long period 
into sections of 10 or 20 years, and stringing 
the results together.

He found that a chain or link (non-geo- 
metric) index introduced a cumulative error.

2. The Statist index-number of commodity 
prices, when 1928 is compared with 1924 (=100) 
is 87, with a coefficient of variation 18*5. The 
number of separate entries is 45, but they are 
partly correlated, and the coefficient of varia
tion for the average is about 3.

The corresponding coefficient for the average 
of the 20 stocks in our former index from X913 
to 1924 is as high as 15.

■ THE STATISTICAL BEHAVIOUR OF SECURITY PRICES

The reasons for the choice of methods and 
detailed working of the revised index-number 
are best appreciated by an analysis of the actual 
course of, and relationship between, individual
stock prices. . ,

In the following table the twenty securities
which form our existing index-number are
arranged in the order at which they stood
when their price in December 1924 is expressed

as a percentage of that in 1913. These per
centages are given in the first numerical 
column, and range from 472 (Imperial Tobacco) 
to 30 (Vickers). Their arithmetic average is 
172, which is the number given in our Bulletin 
for that date. Evidently a considerable modi
fication would be made if more or less weight 
were given to the three steel firms at the 
bottom of the list. The geometric average is

TABLE I.

D ecem b er 1924 
c o m p a re d  w ith  1913.

Link Relatiyes.

D irec t. R eciprocal.

T obacco  .......................
B leachers ...................
N obels t ...... ; ...............
M etro -E lec tric  .........
O il a n d  C a k e ..............
C ory .......................... -
F in e  C o tton  ..............
G uinness ...................
G u est K een  ..............
Gen* E le c t r ic ..............
C unard  .......................
C em ent .......................
C oats ............................
B ru n n e r M o n d t.........
G as, L igh t an d  Coke
C am m ell L a ird  .........
H a rro d s  .......................
U n ited  S teel ............
A rm s tro n g ..................
V ickers ......................

T o ta l
A ritlim otic Averogo
R eciprocal .................
G eom etric m ean  ...

3,433
172

133

2,018
101
99

P e rc e n ta g e  a t  en d  o f  y e a r , J a n .  1 =  100.

1925. 192C. 1927. 1928. 1929.

118 113 86 129 95
118 85 91 92 71
114 141 145 121 71
111 96 114 155 83
112 94 117 !I  107 99
91 122 113 109 109
89 84 115 87 63

151 77 85 87 109
96 112 96 102 94

139 105 109 130 107
90 106 144 127 75

118 92 124 1 127 93
98 94 113 103 100
98 102 145 121 71
88 102 109 98 95
80 95 81 107 41

106 124 123 105 99
61 118 62 72 130*
79 29 107 90 63
71 106 132

1
108 67

2.028 1,997 2.209 2,177 1,735
1014 99-8 110-5 108-8 86-7

991 96-2 1081 107-2 84-1

Cumola*
t iv e .1024-20.

s ta n d a rd  D ev ia tio n  of G roup  67%  of A verage 
S ta n d a rd  D ev ia tio n  of A verage 15% of A verage

2,227
1114

92-9

C uD iulative L in k  H ela tives.

A.M. 1014 
G.M. 991

101-2
95-4

111-8
1031

121-6
110-5

105-5
92-9

•  N om inal. lm i)orial Chem icals from  Ju ly  1927.
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133, and is greatly affected by the lowest three 
readings; if these were excluded, the geometric 
mean would be raised to 167 and the arithmetic 
mean to 196. If the twenty are regarded as a 
random sample, the standard error of the 
arithmeticmean is as high as 17 per cent, of itself.

If we work backward, as in the next 
column, reciprocal,” expressing the price in 
1913 as a percentage of that in 1924, we find 
the average l o i ; that is, on this basis, the 
average in 1913 was i  per cent, higher than in 
1924, or (again taking the reciprocal) 1924 was 
at 99, I  per cent, lower than 1913- instead of 
72 per cent, higher, as in the direct method. 
Evidently very much has depended on the right 
choice of the sample; the average is not 
independent of the formula used.

The columns headed Link Relatives show 
the subsequent movements of the stocks. Thus 
Imperial Tobacco rose 18 per cent, during 1925, 
and a further 13 per cent, (on 118) in 1926; 
it then fell 14 per cent., rose 29 per cent, and 
fell 5 per cent. In all during the five years it 
rose 41 per cent.* Nobel’s f rose rapidly for 
four years and fell 29 per cent, in the fifth. 
Armstrong’s collapsed in 1926.

The arithmetic averages of these columns 
show the gain or loss to an investor each year 
who invested equal sums in each stock at the 
beginning of the year and sold at the end. 
In 1925 he would have gained 1*4 per cent., in 
1926 lost 0-2 per cent, and so on till in 1929 he 
lost 13-3 per cent. His cumulative gain or loss 
is shown at the bottom of the table (A. M .); 
at the' end of the five years he would have 
gained 5*5 per cent. (Less, of course, the expenses 
of the transactions and apart from interest.)

If, on the other hand, he had invested equal 
sums in each in December 1924, and not sold 
or bought, at the end of 1929 he would have 
gained 11*4 per cent, as shown in the last 
column.

If, again, he had invested equal sums in 
each in 1913, he would have gained 72 per cent, 
by December 1924, while at the end of 1929 
(the investments still being undisturbed) the 
Bulletin index-number, 207, shows that his 
holdings appreciated 20 per cent, during the 
five years.

Quite different views are thus obtained of 
the movement during the five years according 
to the hypothesis made.

•  100 X M 8  X M 3  X *86 X 1-29 X *95 =  141. 
t  Im p e ria l Chem icals from  J u ly  1927.

The geometric mean, on the other hand, 
gives the same result for the five years in 
whatever way the start is made. Tlie increase 
from 1913 to 1924 is 33^per cent. The subse
quent years (see line ” Geometric Mean ” ) show 
decreases of 0-9 and 3*8 per cent., increases of 
8*1 and 7*2 per cent and a decrease in 1929 
15-9 per cent. These cumulate to a decrease of 
7*1 per cent, (giving the index 92*9) in the five 
years, and combined with the increase prior to 
1924 lead to +  23*6 per cent, over the sixteen 
years 1913-29. Over these sixteen years 
equal undisturbed investments show an in
crease of 107 per cent.

The conclusion must be that since so much 
depends on the method adopted, with only 
these 20 securities the index-number is reliable 
only for short periods.

In considering the reconstitution of the 
index-number, our first experiment was to 
revise the list of securities, increase their 
number to 28 so as to include Courtaulds and 
other firms of recent importance, and two food 
distributive companies, and meanwhile to 
rectify the relative importance given to the 
different industries. The result was to reduce 
the increase shown from the average for 1924 
to July 1929 from 45 per cent., as given b y the 
existing index, to 27I per cent. B y  a number 
of tests, it was found that this index was more 
satisfactory than the form er; but it was 
evident that the basis was not wide enough to 
give reliable measurements over periods of 
stress or for any prolonged time, and it was 
decided to make a more comprehensive survey.

The actual constitution of the new index is 
explained in the next section. Here we exam
ine the relationship of the movements of the 
84 securities (increased gradually to 92) which 
are included.

The following Table shows to what extent 
the prices move in the same direction year by 
year. During the period of increase of the 
index-number, 53 stocks rose from 1924 to 
July 1925, and in the successive periods of 
twelve months, 54, 51 and 66. Between July 
1928 and July 1929 57 fell, and again 59 fell 
between July and October 1929. The greatest 
uniformity was, as might be expected, from 
October 1929 to July 1930, when 81 out of 92 
fell. Over the whole period, however, from 
1924 to July 1930 a rise is recorded for 51 
securities and a fall for 33.
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TABLE II.

DIRECTION OF CHANGES. 1924 TO JULY 1930

Ko. of Securities whose Price Rose or Fell in Certain Periods.

To July 
1926.

^  . . .  f RisesFrom 1924 Avorago \F a )l3
Rises

From Jxily 1925

From July 1926
/  Rises
1 Falls

From July 1927 /R ises  
\  Falls

From July 1928 /  Rises 
\  Falls

From July 1929 /R ises  
\  Falls

„ , f Rises
From October 1929 /p a lls

To July 
192G*

To July 
1927.

To July 
1928.

To July 
1929*

To October 
1929.

49 59 65 56 56
35 25 19 28 28
54 58 61 56 56
30 25* 23 27 • ; 28%

51 60 55 56 '
31 t 23 • 28 * 27 •

66 52 47
21 34 • 38 t

31 32
57 t 58

To July 
1930.

General Index No.
1924 Av, 

100
July 1925.

103
July 1926. July 1927. July 1928. July 1929.

115 122 139 138
Oct. 1929.

135
July 1930. 

112

* Also 1 unchanged, t  2 imchanged. % * unchanged.

TABLE III.

AVERAGES OF THE NEW SERIES OF PRICE RELATIVES

Arithmetic Mean..............................................
Geometric Mean ..............................................
M edian...............................................................
Weighted Arithmetic Mean (New Index)..., 
Old Index ♦ ....................................................»

Standard Deviation of Prices ........................
,, ,, ,, as per cent,

of A. M................................
Standard Deviation of A.M. |

1924. July July Julv July July July
Quarterly
Average 1925. 1926* 1927. 1928* 3929. 1930.

100 114-9 138-6 161-5 203-2 209-8 161-8
100 109-2 118-9 130-5 146-6 141-7 110-6
100 104 107 120 144 154 131
100 103 113 122 139 138 112
100 107 113 126 151 145

1

124

— 43 113 126 1 214 320 226
#

38 82 78 ! 105 153 136
— 4-6 12-3 13-4

________________________________

1 22-4
4

! 33-2 23-4

* The existing index-number based on 20 prices altered proportionately to give 100 in 1924. 
t  Viz. the standard deviation of prices, 43, etc., above, divided by the square root of the number.

The absence of uniformity in the movements 
of the different securities thus indicated is 
measured by the figures in Table II above. 
The standard deviation of the 84 (or 92) prices, 
expressed as a percentage of their arithmetic 
average, always with the quarterly average for 
the year 1924 expressed as 100, increased

during the time of rising prices till it reached 
the very high figure 153 in July 1929; an̂ d 
then fe ll; in other words, the dispersion of the 
prices increased more than proportionately 
when prices were rising, and decreased when 
they were falling. Some of the extreme cases
are as follows :

July 1929.

Amalgamated Cotton Trust 
Jolm Brown (Engineering) .
B orax......................................
Platt Bros...............................

Gramophone .........................
Carreras Tobacco.................
Leyland Motors .................
Columbia Graphophones ....

1

1924 »  100. J u ly  1930. J u ly  19 29= 100 .

3 3 - 4
1 2 - 6  
T / \  0

3 8 - 0
o 0 * o

4 4 - 3
3 2 * 9
7 C  n

4 4 - 7

1 0 3 - 8
9 4 0 0
000 A 1 1 5 - 0
y b o * u

1  A f > Q  A ' 1 2 2 - 4
i 4 Z o * U

; 1 4 2 - 4
2 6 5 5 * 0

1

1

I

spersi'

" I S ' v e

W
deviation .̂39.

F o r ob5e r . ; a t o  »
periois.
consistent resu lts  w bai 
chosen fo r com parison .
when th e  d a ta  a re  oi
puipose.

Some o f th e  p  
link  relatives g ive m e  s a

The first colum n show s t
m ovem ent o f th e  9-  secu n u  
m iddle o f one m onth  to  th e  
The m ethod o f ca lcu la tio n  c  
highly sim plified case. S u j 
had respectively  fa llen  10 « 
21 p er c e n t, so  th a t th e ir  pi 
were 90, 120, 108 a n d  121 
these is th e  square o f 108 ; 
the fourth pow er o f io 8'995 
the geom etric m ean o f th e  f
the table w ould b e  - J - g p  
of course, th e  co m pu tation  i  
^  of logarithm s.

The m ovem ents show n 
geom etric m e a

^  S® eral m ow m  “  < 
Henwft
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This dispersion could be foretold from, and to 
some extent measured by, the difference in the 
movements of the arithmetic and geometric
means and the medians.

If we regarded these series merely as 
chance and equally important samples from the 
whole group of security prices, the standard 
deviation of the resulting average is as high as 
33 per cent, in 1929.

Under these circumstances a rational system 
of weighting is necessar3^ It is interesting to

observe that the number shown by the new 
index for July 1930— viz. 112— is quite near 
that which would have been obtained from our 
original 20 securities, each put at 100 in 1924, 
and is even nearer to that which the trial set of 
28 securities, named above, gives for the same
date.

The direction of the changes, as con
trasted with the amount, is the same year by 
year as measured by all the averages except that 
in 1926 some methods suggest a slight fall.

A  SEN SITIVE IN D EX . L IN K  R E L A T IV E S

For observation of changes over short 
periods, unweighted means are the most 
sensitive, and the geometric mean leads to 
consistent results whatever pair of dates is 
chosen for comparison, and is readily computed 
when the data are once arranged for the 
purpose.

Some of the possible ways of computing 
link relatives give the series in Table IV.

The first column shows the geometric average 
movement of the 92 securities included from the 
middle of one month to the middle of the next. 
The method of calculation can be indicated by a 
highly simplified case. Suppose four securities 
had respectively fallen 10 and risen 20, 8 and 
21 per cent., so that their prices relative to 100 
were 90, 120, 108 and 121. The product of 
these is the square of 108 X  10 x  i i ,  that is, 
the fourth power of 108-995, which is therefore 
the geometric mean of the four. The entry in 
the table would be -|- 9 per cent. Actually, 
of course, the computation is performed by the 
use of logarithms.

The movements shown by the arithmetic 
means and geometric means when both are 
weighted or both unweighted are fairly close, 
and in most months there is little difference 
between the weighted and unweighted G.M. If 
reference is made to the detailed Table on pp. 
16-17, it is seen that some companies have con
siderable weight and they may remain stationary 
while the others move, so that what is really 
a general movement may be damped down or 
cancelled. Hence the unweighted mean is more 
sensitive to the general feeling of the Stock 
Exchange.

TABLE IV

Month by Month Change. 
Per cent, of Previous Month.

Level 1 
compared 1 

with 1 
Jon. 1029.1 
Geometric 1 

Meim. 1 
Un- 1 

weighted. I

Uoometric Mean. Aritlunctic Mean.

Un
weighted.

•
Weighted. Un

weighted. Weigtited.

1929. Jan.
0-2

100 1
Fob. 1-0 1-2 41 99 0 1
March —%3-4 — 3-5 4- 0-2 3-4 95-5 1
April 0 0-2 _i,* 0-6 0-1 95-5 1
May + 0-3 + 0-5 4- 3-0 1T 0-8 95-8 1
Juno 2-7 2-6 2-6 — 2-1 93-3 1
July 4-2 4-4 3-5 — 2-2 89-3 1
Aug. + 2-5 + 2-7 4- 2-4 4- 3-2 89-5 1
Sept. 1-1 4- 0-5 4- 2-7 4- 0-8 92-1 1
Oct. 5-2 6-5 8-2 5-9 87-2 1
Nov. 11-3 10-9 17-9 — 10-6 77-4 1
Dec. + 0-5 — 1-2 4- 4 0 0-0 77-7 1

1930. •Tan. + 0-3 -H 1-8 1-0 T- 2-8 78-0 1
Feb. 4-6 — 6-0 2-6 4-0 744
March 2-6 3-6 1-5 3-0 72-4
April + 6-5 - L

1 6-1 4- 8-9 4- 4-1 77-1
3-4 4-6 2 0 — M 74-4 1

June 7-0 — 7-4 8-9 5-9 69-2
July 0-6 + 1-1 4 - 0-5 4- 0-0 69-6
Aug. — 7-2 9-1 8*4 5-8 64-6 1
Sept. + 6 0 4* 5-3 4 - 6-3 + 4-6 69-6 1
Oct. 9-9 10-4 10-6 6-4 62*7 1
Nov. + 2-8 4- 2.9 4 - 3-0 4- 1-7 645 1
Dec. 1 5-5 6-0 7-5 6-0 60-8 1

* Weighted by groups only, 
t  WeightAl individually and by groups.

•IJW»l'.v

105-8
0-0
%142-4
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A CUMULATIVE INVESTMENT INDEX

The ordinary security index measures the 
change in the value of selected securities over 
a period in the same way that a commodity 
price index shows the change in cost of a 
selected budget of goods. But it is useful to 
measure not only the changed value of securities 
all bought at one date in the past, but also the 
effect of price changes on successive investments.

Thus we might suppose that in carrying out 
a systematic policy of saving, or accumulating 
a reserve, equal sums were invested every 
January and July for a succession of years, 
and, given index-numbers of the usual type, 
ask what was their aggregate value at a later 
date. The results of such investments might 
be set out as follows

the second line looo x  *95 X i-io  instead of 
1000 105 X n o .

The formulas can be exhibited thus:—
Let £A be invested at the beginning of each 

of n successive periods, when the index-numbers 
are Uq . . . a , . . . a„_i, while a„ is the 
number at the end of the nth period, and s stands 
for any intermediate period.

The successive A ’s are worth at the end of 
the time

A X Ujj . Uq, a  X Ufi ■ • • A  X “7" 1'

The whole investment, A x  n, is worth

A X  X  ( — +  — •  +

Period. Investment.

Total

£1,000
1,000
1,000
1,000

4,000

Average per 100

Klex-numbcr 
of Security 

Price.
Value a t beginning 

of 5tb Period.

H-100 X n o = 1,100
-r l0 5 X n o  =  1.048
-=-115 x i i o =  957
-i-120 X n o =1.0911

1  4,196

1C4-9

Per £xoo invested, the result is

100

7 t X
' I

^n-1.

which may be written
j = «  — 1

^  / lOO \

In this example values rise in three periods 
and fall in the fourth. Part of the investment 
has risen and part fallen, and in all there is an 
appreciation of 4*9 per cent, on the cost of 
investments.

It is easy to form a table of this sort, starting 
at any one date, and to arrange it so that it can 
readily be used for any other initial date. The 
method is to replace the divisors in the above 
example by reciprocal multipliers : thus in

The last figure of the followingTableexhibits 
the result when equal sums are invested half 
yearly at eleven successive dates from January 
1925 to January 1930 and are valued in July 
1930— viz. 91*0 per cent, of the total amount 
invested. The series in the column headed 
“ Cumulative Index " shows the change in this 
ratio of market value to purchase price as the 
number of investments and the number of 
intervals increase from i  to i i .  The last value 
of i is n.

CmiUL.^TIVE IN D EX  OF ORDINARY SH.1RES.

the

g  103̂
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) î î tead

e a
nuiaî ers
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Thus the value per £ioo invested up to date 
was £93-6 in July 1925 (£100 having fallen 6-4 
per cent.), £109*0 in January 1926 (the first 
£50 having risen in the ratio n o  : 116 and the 
second in the ratio 103 : 116), and so on till 
after eleven investments, including January 
1930, the average value per £100 invested was 
£91*0 in July 1930, and the whole value if each 
investment was £100 became x  i i  =
£1,001.

The same general method applied to Fixed 
Interest securities yields :—

FIX E D  INTEREST SECURITIES.

The accompanying diagram shows how the 
cumulative index damps down the trend of the 
usual index, but emphasises the fluctuations.

To obtain the index in July 1930 starting 
from a different date, say January 1927, we 
have only to subtract the sum of the first four 
reciprocals {3*6271) from the sum of all (8*9316) 
and multiply the remainder (5*3045) b y  112 -1-7, 
thus getting 84*9.

This process applied to the above and to the 
fixed interest security indices below gives the 
following results:—

CUMULATIVE IN D EX .

jjtiTe Index

93-6
109̂
105-2
108-8
108-8
I20i
119-51̂ 5
113-5
91-0

'  1 '  I
-  JuLyl930

130
Ratio
Scale

120

liOl
ORDINARY 

SHARES
/i

U SU AL  INDEX 
CUMULATIVE »>

(H/y.r VeARLY I NVESTrtCNT)

m\

100

FIXED INTERESTSCCURITIES

The relation of the changes between ordinary 
and Fixed Interest securities treated cumula
tively depends both on the starting and the 
finishing dates.

The preceding tables relate to half-yearly 
investments. The next one results from more 
detailed calculations, and shows the value in 
each month of 1930 of a series of monthly 
investments,, beginning in January of each of 
the years 1925 to 1930.

TABLE v .

CUMULATIVE IN D E X  NUM BERS
showing m ark et values of a  series of m onth ly  investm ents in 

industrials as porcentago of to ta l purchase price.

I

1 Date of 1 Valuation 1 of Total 1 HolcllDg.

Date of iDiUal Investm ent.

January
1925.

January
1926.

January
1927.

January
1928.

January
1929.

January
1930.

1 1930.
1 J a n .  ... 100 96 93 89 90 —

1 F e b . . . . 96 93 90 86 87 96
1 M arch ... 93 90 87 84 86 96
1 A p ril ... 97 94 90 87 89 100
1 M ay ... 96 93 90 87 89 99
1 J u n o  ... 91 88 85 82 85 94

1 J u ly  ... 91 88 85 83 86 95
1 A ug. ... 86 84 81 79 82 90
1 S ep t. . . . 89 87 84 83 86 95
1 O ct. ... 84 82 79 78 81 90
1 N ov. . . . 86 84 81 80 85 92
1 D ec. ... 81 79 77 76 79 88
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I I I ._ T H E  NEW  IN D EX -N U M BER

.The new index-number of security prices is 
based on the quotation of ordinary shares * of 
92 industrial companies operating wholly or 
principally in the United Kingdom, being 
shares dealt in on the London market and 
quoted regularly in the press. The basis of 
the selection was industrial importance, good 
standing and stable financial organisation. In 
fact, nearly all companies of really considerable 
financial importance for which quotations are 
readily obtainable have been included. In the 
separate industrial ^oups, however, the capital 
of the companies included does not form a 
constant percentage of the total capital em
ployed in those groups, owing to the existence 
of private enterprises or large numbers of small 
firms, or to the fact that shares relating to 
certain industries are more commonly dealt 
in on other markets than the London.

After examination of the movements of 
prices it was decided to exclude Banks and 
Railways, on theground that the course followed 
by their shares was out of the common run, 
and, in addition, that any reasonable allowance 
for the great amount of capital in railways gave 
them too much preponderance. The list of 
companies is given in Table X I, p. 16.

* Deferred Ordinary shares in a  few cases m arked on the 
Table, p. 1C-

The companies are arranged in fourteen 
main groups. To the groups as aggregates, 
weights are assigned in proportion to the net 
output of the industries included in each, as 
estimated in the Census of Production of 1924.! 
Within each group weights are assigned to the 
companies in proportion to the total value of 
the particular shares at the average of the four 
mid-quarterly market quotations in 1924. 
These weights are shown in Table X I, p. 16. 
The movements for the principal groups are 
shown graphically on p. 18.

Series are computed month by month for 
each company, the average of the quarterly 
values in 1924 being equated to 100. For eleven 
companies for which quotations are not avail
able as early as 1924, the quotation first avail
able was equated to the then index-number of 
the group to which the company was assigned, 
and the weights within the group were re-dis- 
tributed so as to keep the total group-weight 
unchanged.

When the price of a security is affected by 
bonus issues, or rights whose effect is as great 
as 5 per cent., the serial number is proportion
ately reduced.

The weights having been assigned and the
t  special consideration was given to  D istribution, etc.

T .\B L E  VI.

EFFECTS OF SYSTEMS OF W EIGHTS. 
Seventy-two securities (preliminary selection),

* •

c

i

I

I

treighted

seriesT

when the

were
,trial gronP̂

0

Iron. S ^ ‘- ........................
Vator C«s ...........

...........

...........

r o o d

...............................

s ,  ...... .
Poblio ...........................
CSianittls ................
Shipping...................
Stores ..........................
jDjcellaQW™ ..........
Banks ......................
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series rectified, the weighted arithmetic average 
is taken, the average for 1924 being 100.

Before adopting the method just described, 
some experiments in weighting were niade 
when the details for 72 companies, including 
Railways and Banks had been tabulated.

The systems of weights tested for the
industrial groups were :—

Ordinary
Capital.

(Nominal.)

Tot\l
Share

Oapital*
(Nominal.)

Census of 1 
Production .1 

Net 1 
Output. 1

1 Iron , Steel, Engineering, Coal 9 6 1 oo 1F ZZ 1
1 E lectrical E quipm ent ............ 1 1A ) 1 11 Textiles and Clothing . . . . . . . . . 9 6 12  1
1 Food Production and Distri- « A 1
1 bution ...................................... 12 9 10

A  1
1 P aper .......................................... 1 i 4n 12 1 / 1  ̂A 1
1 Public U tility  ............................. 6 3 107 1
1 Chemicals ................................. 9J 7 3A 1
1 Shipping ...................................... 3 2 2T 1
1 Stores .......................................... 1 2 1

m  \
1 Miscellaneous ............................. 6 5A 3A 11 B anks .......................................... 9 4 6

1

1 Railw ays ..................................... 31 53 20

1 T otal............ 100 100 lOD !

Debentures and 3 I  per cent. Conversion Loan; 
4 per cent. Funding Loan is retained. The 
differences are insignificant in most months.

TA B LE V II.
N EW  IN D E X  O F F IX E D  IN T E R E S T  STOCKS. 

(M id-monthly figures.) 1924 average as 100.

A study of Table V I shows that by different 
systems of weights and modifications of the 
list of shares it is possible to get a range of 
index-numbers from 98 (all companies but 
three, total share capital weights) to 179 
(unweighted, excluding railways) for October, 
1929. When railways, with their enormous 
total share capital, and three companies whose 
changes were exceptional, are excluded, the 
range is reduced to 132  to 15 1 .  Our former 
index-number gave 140, and our new index- 
number, which is weighted on a combination 
of ordinary capital and the Census of Produc
tion, gives 134  at this date.

Over the shorter period, October 1929 to 
March 1930, the various systems give a much 
smaller dispersion, but the fall still varies from 
1 5 1- per cent, (total share capital, excluding 
railways) to 8*6 per cent, (total share capital, 
excluding three companies only). Our new 
and old index-numbers make the fall 14  per 
cent, and 12  per cent, respectively.

It  is evident that great care has been 
necessary to choose the best system of weight
ing to measure the advance in security prices 
from 1924 to 1929.

The detail and results of the new compila
tion are shown in tables and diagrams on pp. 
14 -18 .

The index for Fixed Interest securities has 
been modified by replacing 3^ per cent. L.C.C., 
Met. Water Board B  and 3 per cent. Local 
Loans by 3 per cent. L.C.C., 4 per cent. L.M.S.

1925
Jan .
Fob.
March
April
May
June
Ju ly
Aug.
Sept.
Oct.
Nov.
Dec.

1926 
Jan . 
Feb. 
March 
April 
May 
June  
Ju ly  
Aug. 
Sept. 
Oct. 
Nov. 
Dec.

1927 
Ja n . 
Feb. 
March 
April 
May 
Juno 
Ju ly  
Aug. 
Sept. 
Oct. 
Nov. 
Dec.

Index
of

Price.

Index
of

Yield.

Index
of

Price.

Index
of

Yield.

100-6 99-4
1928

Jan . 98-6 101-5
100-7 99-3 Fob. 98-1 101-9
99-6 100-4 March 99-2 100-9
99-5 100-5 April 100-9 99-1
99-4 May 100-3 99-7
96*7 103-4 Juno 1000 100-0
98-1 101-9 Ju ly 99-4 100-7
99-6 100-4 Aug. 98-7 101-4
96-2 lM -2 Sept. 98-5 101-5
95-9 104-5 Oct. 98-2 101*8
96-8 103-4 Nov. 98-7 101-4
96-2 103-9 Dec. 100-1 99-9

96-8 103-2
1929

Ja n . 101-1 98-9
97-2 102-9 Feb. 98-2 101-9
96-4 103-8 March 971 102-9
96-0 104-1 April 97-9 102-3
97-2 102-9 May 97-2 102-9
97-7 102-4 Juno 97-3 103-5
96-7 103-4 Ju ly 96-0 104-0
96-4 103-8 ; Aug. 94-2 106-2
95-6 104-6 Sept. 93-5 107-0
95-2 105-1 Oct. 93-9 106-5
95-3 104-8 Nov. 94-1 106-3
95-9 104-3 Dec. 94-5 105-8

98-1 101-9
1930

Ja n . 95-5 104-7
96-7 102-8 Feb. 961 104-2
96-3 103-9 March 98-1 102-0
96-2 103-8 April 100-3 99-7
97-1 103-1 May 98-4 101-7
96-5 103-6 Juno 97-7 102-4
96-1 104-1 Ju ly 99-7 100-4
96-8 103-3 Aug. 99-2 100-9
96-9 103-2 Sept. 99-7 100-4
97-2 102-8 Oct. 101-3 98-7
96-9 103-2 Nov. 103-9 96-3
97-8 102-3 Dec. 103-3 96-9

TA B LE V III .
T H E  N EW  IN D E X  O F SEC U R ITY  PRICES,

O R D IN A R Y  SH A RES. 1924«100. 
(M id-m onthly figures.)

I

• Reduced proportionately  to  m ake th e  m id-quarterly  
average for 1924 equal to  100.
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TABLE IX .

INDEX-NUM BERS OF SECURITY PRICES (ORDINARY SHARES). 1013 =  100,

(Mid-monthly figures.)

Old Index. Kew Index, with 1D24 equated to 1CS<

1 iiao*1 1920. 1921. 1922. 1923* 1924. 1925. 1926. 1927. 1928. 11 1920. 1930

154 214 125 112 155 155 179 189 196 223 243 202
1 VaK .............. 156 205 115 118 156 164 1 176 186 194 222 241 194

155 199 119 119 160 158 176 184 194 230 233 189
1 A 155 189 123 130 165 159 174 181 194 233 233 196

At AT? 166 175 121 133 167 158 173 184 1S9 • 241 235 194
Juno ................................. 165 162 122 133 169 156 1731 187 1S9 233 230 183

Jn lv  ...................... 165 160 117 136 161 155 168 184 199 227 225 183
175 152 118 138 162 158 176 186 202 228 232 1731 •• .............................1 SATlt. A..................... ......... 170 155 113 136 166 158 178 189 205 233 235 179

1 Of!t. ................................. 183 156 103 139 165 160 183 189 214 238 220 168
1 Nov** ................................. 187 138 105 144 164 172 189 191 214 233 197 171
1 Doc* ........................... 194 129 1 1 1 150 156 172 1841 189 214 227 197 161

1 Average .................... 169 170 116 132 162 1 160 '1 1j 177 ' 187 202 231 227 183

DIAGRAM A. COMPARISON OF T H E  NEW  AND OLD IN D E X  NUMBERS OF INDUSTRIAL
ORDINARY SHARES.
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T A B L E  X.

ISJO.

227 m

UL

N EW  IN D E X  OF IN D U S T R IA L  S H A R E  P R IC E S .
{Mid-monthly figures.) P er cent, of 1924 average.

I Wciubts.

1925.

1926.

1927.

Jnn . .. 
Fob. . 
March. 
April . 
May . 
Ju n e  .

Ju ly  . 
Aug. . 
Sept. . 
Oct. . 
Nov. . 
Dec. .

Ja n . .
Feb. ,
March.
April
May
Juno

Ju ly
Aug.
Sept.
Oct.
Nov.
Dec.

Jan .
Feb.
March
April
May
June

Ju ly
Aug.
Sept.
Oct.
Nov.
Dec.

1928.

1929.

Jan . .. 
Feb. .. 
March.. 
April .. 
May . 
June  .

Ju ly  . 
Aug. . 
Sept. . 
Oct. . 
Nov. . 
Dec. .

Jan . 
Feb. 
March 
April 
May 
June

Ju ly  
Aug. 
Sept. 
Oct. 
Nov. 
Dec.

1930. Jan .
Feb.
March
April
May
June

Ju ly
Aug.
Sept.
Oct.
Nov.
Doc.

2JS 32
122
124
120
123
127
128

182
184
195
197
204
214

217
219
224
229
235
239

252
255
266
292
294
291

338
344
356
366 
347 
326

356
349
347
367 
380 
362

IG

347
320
344
312
316
287

m

169 
172 
182 
190 
189
189

190 
199 
198 
203 
210 
209

207
203
207
213
213
209

244
261
242
251
241
242

243 
257 
254 
241 
213 
219

221 
218 
218 
240 
235 
226

225
217
218 
208 
215 
207

105
106 
105
103
104 
102

104
100
104
101
104
104

120
120
120
119
116
113

SG
105
105
105
106 
103
105

106 
108 
no 
no 
no
109

no
109
106
100
102
103

99
101
103
105 
108
106

109
108
109
112
121
116

120
125
118
120
128
129

129 
139 
146
130 
109 
105

pM

38

148 
144 
142 

, 137 
^  143 

140

n
119
123
125
130
129
138

149
154
157
168
172
170

171
172
176 
186
189 
191

188
190 
175
177 
182 
179

16

175
186
186
185
181
190

200
217 
225
237 
236 
260

269
279
274
294
299'
274

238 
264
245
246
239
218

264
243
256
262
249
236

208
221
220
207
178
179

76
109
108
109
no
no
116

no
116
122
125 
130
126

158
154
150
160
158
152

101
102
102
103
104 
104

104
103
104 
106 
106 
106

132
129
130 
126 
118 
118

125
124
125 
125 
130 
129

27
109
109
109
109
104
102

100
100
100
101
102
99

105 
104
106 
107 
116 
127

175 
181 
190 
187 
180
176

131
123
123
126
120
109

27

150
162
181
182
184
194

195 
184 
184 
184 
197 
211

215
206
210
207
213
212

212
212
223
238 
259 
266

284
291
279
306
307 
314

346
348
388
376
396
363

348
371 
387 
408 
414 
398

448
414
430
413
407
376

382
372 
376 
321 
247
244

245
239 
234
251
252 
206

200
171 
189 
160
172 
156

168

123
128
128
125 
123
126

150
150
146
142
149
146

142 
148 
150
143 
128 
129

S4

103
105
108
109
no
109

mo
110
108
108
107
108 
106

103
108
109
112
116
113

120
119
119
119
122
122

122
124
128
131
131
131

137
136
141
143
148
143

139
140 
143 
146 
143 
139

124
119 
116
120 
119 
112

112
106
no
103
105
99

tc -.1
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TABLE X I.

LIST OF SECURITIES IN  NEW  INDEX,

Ordinary Shares unless otherwise stated.
Approx. Value 
ol Shares in 

1924. £l£n.

I. Iron, jS<eeI, Coal, etc.:
1. Amalgamated Anthracites .............................................
2. Babcock and Wilcox .....................................................
3. British Aluminium .........................................................
4. Consett Iron ......................................................................
C. Dorman Long ..................................................................
6. Guest Keen ......................................................................
7. John Brown & Co...............................................................
8. P la tt Bros.............................................................................
9. Powell Duffryn C o a l.........................................................

10. South Durham  S too l.........................................................
11. Stewarts & Lloyds (D fd .).................................................
12. Vickers ...............................................................................
13. William Cory & Son .........................................................

I I . Motor Cars :
1. Austin Motors ..................................................................
2. Dennis Bros..........................................................................
3. Hxunber, L td .......................................................................
4. Leyland M o to rs ................................................................ .
6. Rolls Royce ......................................................................
6. T. Tilling. L td .....................................................................

I I I .  Electrical E quipm ent:
1. ' Callender’s Cable .........................................................
2. Ever Ready Co....................................................................
3. General Electric Co., L td ................................................
4. Henley’s T e le^ap h  ........................................................
5. Johnson & Phillips ........................................................

IV. Textiles and Clothing :
1. Bleachers Association ...................................................
2. Bradford Dyers ................................................................
3. Amalgamated Cotton Mills T rust ..............................
4. Calico Printers ................................................................
5. J . & P. C o a ts ....................................................................
6. English Sewing C o tto n ....................................................
7. Fine Cotton Spinners ...................................................
8. British Celanese ................................................................
9. Courtaulds .........................................................................

V. Food Production and Distribution :
1. Aerated Bread Co.............................................................
2. Bovril (Dfd.) ....................................................................
3. Crosse «k Blackwell .......................................................
4. Home & Colonial Stores ...............................................
5. J . Lyons & Co....................................................................
6. Maypole D airy (Dfd.) ...................................................
7. Spiers & Pond ................................................................
8. Spillers ............................................................................
9. Tate & Lyle ................. ..................................................

f I.ever Bros. (Dfd.) .............. ................ .
10. Umlevor ^ la rg a rin e  Union ......................................
11. U nited Dairies ................................................................

4

VI. Drink :
1. Allsopps ............................................................................
2. B ass ....................................................................................
3. B onskins............................................................................
4. Courage ............................................................................
5. G uinness............................................................................
6. W atney (Units) ...............................................................
7. D istillers............................................................................

V II. Tobacco :
1. Carreras (“ B ” ) ...............................................................
2. Godfrey Phillips ...........................................................
3. Imperial Tobacco ...........................................................

1-3

Weightargued.

238

32

16

168

86

Quotation as % of 
1924 Average.

July 1929 July 1930

280
449
61

1,428
171
360

112 J
298
98

0-2 0-1 200 208
41 3 165 171
0-3 0-2 310 246
1*9 1-4 180 187

32*4 24 101 123
3 4 3 274 302
8-0 6 177 159

38

1-9 0*1 988 757
1*6 0-1 1 256 217

114-8 11-3 157 161

11

297
365
70

2,033
159
321

210
167
257
228
175

^  1- ^
t S ^ S S ~ -

1 Gas

I  >-cwcsst!Mffl-T5«  ̂

^ 1̂:taxConsoIid.t«i(] 
i  British )I»t^ Corpo.
3. Imperial Chemicals [■
i. iQtcBetknal Paiot, tf
5. Pinefaio Johssoc
6. Salt rnkm......

.111

Xn. Other Indutina:
L (tables i  IVodesa {Maz 
S. Cohnnbta Giapfaoobone 
L Gnmophcee Co. .....
4. GaiSDODt British Picta
a. Bmilcip Rubber........

- i>njptry. SUjra, He.:
L J. BaAer ..........
2. Boots Pare Dtq? *
1 ^benbam Seenrities

5. Gordoa Hot^
Harrods .... ........

’• Majie.... ...............
8. Maria 4 Subw^*.... . . .

He.:
,  .....

1  R ^ p  ^  (Cuh,
..........

CO

. V I B  to

1̂
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LIST  O F SEC U R ITIES IN  N EW  IN D E X —(co«<.)

Ordinary Shores unless otborwiso stated.

V III. Uixcs-pajters :
1. Associated Newspapers (Dfd.)
2. D aily Mail T rust .....................

IX . Building MaUriaU :
1. Assoc. P o rtland  Cement ............
2. B ritish P o rtland  Cement ............
3. C ritta ll’s M anufacturing ............
4. London Brick Co............................
6. W allpaper M anufacturers (Dfd.)

Gas and Electricity Supply  :
1. Gas L ight & Coke ..................................
2. South M et. Gas Co.......... ......................
3. Coxmty of London Electric ................
4. M etropolitan Electric Supply ............
5. Midland Coxmties E lectric ................
6. Newcastle-on-Tyne Electric Supplies

X I. Chemicals :
1. Borax Consolidated (Dfd.) ...................
2. British M atch Corpn. (B ryan t & May)
- _ . 1 rii • 1 f B runner M ond\3. Im perial Chemicals |  Nobels )
4. In ternational P a in t, e tc ...........................
5. Pinchin Johnson .....................................
6. S alt Union .................................................

X II. Other Industries :
1. Cables «fc Wireless (Marconi) ...
2. Columbia Graphophone ............
3. Gramophone Co..............................
4. G aum ont British P icture Corpn.
5. Dunlop R u b b e r .............................

X in .  Drapery, Stores, etc. :
1. J .  B arker ................
2. Boots Pure D rug ...
3. Debenham Securities
4. Gamage ....................
5. Gordon H otels .......
6. H arrods ....................
7. Maple .........................
8. M arks & Spencer ...
9. W hiteleys ................

XIV. Shipping, etc. :
1. Cunard ..........................
2. Fumoss W ithy  ......
3. Pacific & Orient (Units)
4. R.M.S.P............................
5. Im perial Airways .........

T o tal weight

* Estim ated on artificial base. 1924 value no t available, 
t  Reduced to  give silk only its  due relative im portance in group,

4

Approx. Value 
of Shares io 

1924. 
£Mn.

Weight
as3igD0d«

Quotation as % of 
1024 AvcTiigo.

July 1929 July 1030

81 14 213 147
2 171 • 104 •

16

1-8 17 174 147
1-7 16-5 217 187

19 98 * 56*
5 165*

1-9 18 245 235

76

15-3 22 105 104
6-6 10 105 103
31 4-5 275 240
1-7 2-5 204 189

1-5 160* 132 *
— 3 134* 112  *

43

2 4 2 33 24
2-3 2 154 131

20-7 20 165 108
0-3 0-3 233 208

1-5 166 * 148 •
0-9 1 167 140

27

4-6 8 229 158
0-5 1 2,655 737
1-9 3 940 395

4-5 225 * 145 *
6 4 10-5 201 147

27

3-1 19-5 113 101
5-8 36-5 181 138

26 87 * 58 •
0 4 2-5 86 69
0 4 2-5 94 100
3-9 24-5 188 149
3-1 19-5 133 91
— 28 155 • 138 •
1-5 9-5 101 74

168

4-3 9 124 103
6-5 13 119 102

10-7 22 91 75
4-6 9 48 24

1 182 * 154 •

54

1,000
1
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DIAGRAM B. IN D E X  NUMBERS FO R  E IG H T  IND U STRIA L GROUPS.

P kinted  in  G reat  B r it a in  by U ichard  C lay & SioNs, L im ited
Bl'NOAY, SUYFOLK.
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LIST SPECIAL MEMORANDA PUBLISHED
B Y  T H E

No. 3-

LONDON AND CAMBRIDGE ECONOMIC SERVICE
Price : Five shillings each.

Stocks of Staple Commodities, by J .  M. Keynes, assisted by R. B. Lewis. April, 19 ^ .  
R ecent Tariff Changes and their Probable Influence on B ritish Trade, by T. E.

Ship™ g° S i'd S m T E U iL D iN G , by D. H. Robertson, assisted by Miss D. C, Morison. July,

Harvest Results a n d  Prospects, by R . B. Forrester. December, 1923*
Relative Changes in  Price and Other Index-Numbers, by A. L. Bowley. February,

1024. (Out of print *)  ̂ rr t
Stocks of Staple Commodities, by J .  M. Keynes. June, 1924. ,  ̂ .
Seasonal Variations in F inance, P rices and Industry, by A. L . Bowley and K. G. Smith.

The S ysic^ Volume of Production, by J .  W. F . Rowe. October, 1924.
Harvest Results and Prospects, by R . B. Forrester. December, 1924.
Coal E xports, P rices a n d  Prospects, by A. J .  Sargent. December, 1924.
The German Iron and Steel I ndustry, by Walter Greiling. June, 1925.
Stocks of Staple Commodities, by J .  M;*Keynes and J .  W. F . Rowe. Ju ly, 1925.
The Belgian I ron and Steel I ndustry, by A. Delmer. October, 1925.
The B ritish Cotton Industry : Survey and Prospects, by G. W. Daniels. October, 1925.

, (Out of print.*)
The Present Position and P rospects in the Wool Textile  Industry, by Arnold N, 

Shimmin. November, 1925.
Stocks of Staple Commodities, by J .  M. Keynes and J .  W. F . Rowe. February, 1926.
Numbers Occupied in the Industries o f  E ngland and Wales, 19 1 1  and 1921, by A. L. 

Bowley.
The B ritish Motor Industry, by G. C. Allen. June, 1926.
International Comparison of Price Changes, by A, L. Bowley. Ju ly, 1926.
The F rench I ron a n d  Steel-Industry, by R, Jordan. Ju ly, 1926.
Tabular Guide to the F oreign T rade Statistics of 2 1 Principal Countries, by F . Brown. 

December, 1926.
Stocks of Staple Commodities, by J .  M. Keynes and J .  W. F , Rowe. March, 1927.
The E conomic Position of Great B ritain, by A. C. Pigou. Ju ly, 1927,
Comparative P rice Index Numbers for E leven P rincipal Countries, by A. L. Bowley

and K . C. Smith. July, 1927.
No. 25. E conomic Conditions in the U.S.S.R. after the World War and R evolution, by the

Institute of Conjuncture, Moscow. March, 1928.
No. 26, Output, E mployment and Wages in Industry in the U.K. 1924, by G. L. Schwartz. May,

1928.
On the Standard Charges for Carrying Goods by  Rail—Paper by E . C. Rhodes. 

October, 1928.
No. 27. T h e  Railway Industry o f  Great B ritain, 1927, by W. V. Wood and C. E . R . Sherrington.

December, 1928.
A New Index-Number o f  Wages, by A. L . Bowley. January, 1929,
Stocks of Staple Commodities, by J .  M. Keynes and J .  W. F. Rowe. August, 1929.
The Timber Trade i n  U.K., by E . C. Rhodes. October, 1929.
Studies in the Artificial Control of Raw Material Supplies. No. i . Sugar, by J .  W. F.

No. 15,

N o .  3 2 ,
Rowe. Sept, 1930 .

S t o c k s  o f  S t a p l e  C o m m o d i t i e s , by J .  M. Keynes, J .  W. F. Rowe and G. L. Schwartz. Sept,
1 9 3 0 .

* Photostat copies of Numbers out of print can be obtained.
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