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PREFACE TO THE' SECOND 
EDITION 

A SECOND 'edition of this work has been published with the objects;-

(I) Of correcting mistakes in certain of the tables that were pointed out 
by a Japanese correspondent, Mr. T. Nimagawa, of Kyoto Imperial 
University. These mistakes were made in the calculation of the 
" regression lines," from the correlation coefficients, in Tables 6, 10, 
IS, and 21. 

(2) Of fu.corporating certain additional work, of which Chapters VIII 
and IX have previously appeared in the Bankers' Magazine, to the 
,Editor and Proprietors of which journal the writer wishes to express 
his thanks for permission to reproduce. He would like to have 
re-written these chapters to avoid a certain amount of repetition, 
but he was unable to do so. 

Chapter VII, together with the charts in the pocket of the cover, have 
not been previously published. The writer thinks that the charts, 
on which are set out the prices of a number of commodities, relative 
to the general price leVel, for a period of seventy-four years, provide 
a new means of judging whether a particular price is likely to be 
too high or too low. This may be useful to those who have to 
buy or sell, or lend or borrow on, commodities. 



INTRODUCTION TO THE FIRST 
EDITION 

THE general object of ~ work described in the following pages was to discover 
facts connected with certain rates of interest and discount on the London 
Money Market, with the rates of ex~hange petween London and two foreign 
centres, Paris and New York, with the relationships between the different 
rates, and with the prices of commodities. 

Certain apparent relationships were found, and it was decided to examine 
in addition the rate of discount in Paris and the rates of interest on Can money, 
and of discount in New York. 

The more particular object of the work was to try and find some variation 
that would act as a guide to the fut~e course of rates. Some success was 
obtained in this direction, for it was noticed that when the rate of discount 
in London was more than usual above the rate of ip.terest on floating money, 
for the time of year, the floating rate showed a strong tendency to rise more 
(or to fall less, if it was a time of year when the rates usually fell) than usual, 
for the time of year. This relationship should chiefly be of use to those actively 
engaged in the Money Market, to whom it is probably already known, some
what indefinitely, but it should also be of use to those, outside the ,Money 
Market, to whom movements in the floating rate are of interest, many of 
whom are certainly unaware of its existence. 

Further than this, since the rate of interest given for the use of floating 
money is some guide to general trade conditions, the relationship may provide 
a means of measuring definitely, though partially, the probable future course 
of trade in general. As such, it may be a step towards turning the art of 
prophecy into an exact science. In making this suggestion we must not 
be taken as supposing that the future could ever be predicted with certainty. 
Cosmic upheavals, such as earthquakes, and political upheavals, such as 
wars, tltc., may be quite unpredictable, ~ut they only arrive occasionally, 
while many of the causes of the irreguIarities dealt with will be usually with us. 

The period examined-I882 to 1913-consisted of years when the Money 
Markets of the world were unhampered by Government restrictions, and many 
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x INTRODUCTION 

of the conclusions reached cannot, therefore, be applied directly to post-war 
years. In so far, however, as they depended on jhe free working of the law 
of supply and demand, and on secular variations in temperature throughout 
the year, causing harvests to be garnered at certain seasons, etc., they must 
be effective at the present time, though the apparent result may be different. 
The gathering of the harvest, for instance, indirectly causes a rise in the rate 
of discount in t4e autumn, and if in other years the rate of discount is fixed, 
so that it cannot move, the effect of the increased demand will be felt in some 
other way, in decr.ea.sing, perhaps, the amount of accommodation; in other 
words, if the shoe is not allowed to pinch in one place, it will pinch in 
another. ' 

Looked at from a broad point of view, the work may be regarded as an 
attempt (a) to measure the effects of laws which have been arrived at either 
by the deductive method or by experience, (b) to increase our knowledge of 
economic laws by'the inductive method, a method which, considering the 
amount of statistical material available, has obtained surprisingly few followers. 
The reasons for this seem to be that statisv,cs and still more statistical methods 
are comparatively modem inventions, t&t the statistics available are, even 
yet, often incomplete, that much labour of a sOmewhat mechanical kind 
is involved, and that the method is not so attractive as the deductive. The 
ordinary p,ractice of political economists has been to, follow the deductive 
method, to arrive at a generalization, and then to expect facts to fit in with 
the laws arrived at. It is probably for this reason that they have been of 
less use to .. practical .. men than they otherwise would have been. .. Practice 
and theory" have been found to disagree, to the detriment of both. 

It would seem, too, that rules, sufficiently numerical, could never be 
.. evolved," in some cases, by ilie deductive method. The prices of things, 
for instance, may depend quite definitely on the law of supply and demand, 
but what the " practical" man wishes to know is the variation in the price 
that may be expected to go with a definite variation in the supply. Such a 
desire could only be satisfied by an examination of the past, to see what had, 
in fact, occurred. An attempt to formulate such a law for wheat in England 
was, indeed, made about two centuries ago by Gregory King,' who suggested 
that while a deficiency in the supply of Wheat of one-tenth caused a rise in 
the price of three-tenths, a deficiency of two-tenths caused a rise of eight
tenths. The formulation of further laws of such a kind was one of the ultimate 
objects of the work described in these pages. 

Some of the work has already been published in the pages of the Bankers' 

• See J""""" of 1M Royal S/alssli<al SOCJ6Iy for March, 1915. p. 296. 
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Magazin. (for July and August, :19X2, and for May, August, and September, 
:192I ). 

The proprietoxs of this magazine kindly gave permission for the articles 
referred to to be republished, and though advantage has only been taken 
of this permission as regards Chapter V, quotations, cbie1Iy in the form of 
tables, have been freely made. 

The thanks of the writer are due to Mr. W. S. Gosset, for much mathe
maticaI assistance, and particularly for the equation in Chapter V. 



AN ACADEMIC STUDY OF SOME 
MONEY MARKET AND 

OTHER STATISTICS 

CHAPTER I 

MATERIAL AND METHODS USED 

THE greater part of the data used in the following pages has been extracted 
from the ECtmomist, from the first number of each month. 

Different, and perhaps, from some points of view, more representative, 
data (:ould have been obtained by a,traging either daily or monthly figures, 
but time, etc., did not permit of this being done. After the greater part of 
the work had been completed, however, the weekly:figures, from the Ectmomist, 
were averaged monthly, but these have only been used to a small extent. 
A cursory examination would seem to show that they uphold the main conclu
sions arrived at from the monthly' :figures. 

The data extracted, details of which are to be found in the Appendix, are 
as follows, all being for the years 1:88z-.1:913, unless otherwise stated.

The rate of interest on floating money in London. 
The rate of discount on 3 months Bank Bills in London. 
The rate of discount on 6 months Bank Bills in London. 
The rate of exchange between London and New York; Telegraphic Trans-

iers in and after July, 1:886; before that date, .. Short at interest." 
The rate of exchange between :handon and Paris. 
The .. Market rate of discount" in Paris. 
The rate of interest on Call Money in New York. 
The rate of discount on .. endorsed bills" in New York (for the years 

1885-1910 only). 
Sauerbeck's Prices of Commodities for I850-X910 as quoted in the joumals 

of 1h8 Royal StallsJical S0ci8ty. 
The methods adopted have been:-
(I) To average the monthly rates for each year. 
(2) To average the yearly rates for each month of the year. 

1 



z A STUDY OF SOME MONEY MARKET STATISTICS 

(3) To determine the size of the variations in the rates, and the relation
ships between them according to the statistical methods associated 
chiefly with the names of Professors Karl Pearson, and F. Y. Edge
worth (which are described in Professor A. L. Bowley's The Elemmts 
of Statistics). 

Methods (x) and (2) are simple; by means of the former, the average 
rates of the years are determined, so that one year can be compared with 
another. Since, however, there are well-known secular variations in the 
rates, within the years, it was necessary also to dIltermine the positions of the 
rates at different times within the year, i.e. to averaglJeach month of the thirty
two years separately, as in (2). 

By means of (3) the size of the variations in the different rates was measured 
by determining the .. probable error," and the relationships between the 
series of data, as such, were measured by means of the "correlation coefficient." 

As regards the former, the .. probable error .. of a series is such that halt 
the variations fall between it and the average, and half further away. It 
thus provides a definite measure of ~J.tion when such is necessary. As an 
example, the rates of discount in London and Paris, which are cited on a 
later page, may be taken, and it will be seen that whereas the ,average rate 
of discount on 3 months bank bills in London for the years x882-x9x3 was 
2·69 per cent., the probable error was '55 per cent., i.e.' half the average annual 
zates fell between 2'14 per cent. and 3'24 per cent.; in the ~ of Paris the 
average market rate of discount for the same period was 2'49 per cent., while 
the probable error was '4x per cent." i.e. half the rates fell between 2-08 per 
cent. and 2'go pel' cent. Not only, therefore, was the Paris late lower, but 
the variation was less, being about two-thirds of that in London. 

'Coming now to theomeasurement of relationships, for which the correla
tion method has Peen used, this method consists in first plotting out on squared 
paper all the results to be considered. The scale of one variable is placed' 
vertically and that of the other horizontally, and a mark is made for each 
case, according ~o its position on each scale. When all the cases to be examined 
have been plotted out a correlation coefficient is calculated, due weight being 
given to each individual according to its position on the chart. The correlation 
coefIicients obtained vary between + X-OO, which indicates perfect positive 
correlation, such as would be given by correlating the diameters and circum
ferences of a number of cin;les, and - X-OO, which indicates perfect negative 
correlation, such as would be given by correlating the two portions of a number 
of cut packs of cards. It is obvious that in the former case the marks repre
senting the individu3I cases will all lie along a diagonal formed by joining 
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two of the comers of the chart, while in the lajter they will lie along the opposite 
diagonal. Where there is less complete correlation, the JIlaIks will be distri
buted generally about the diagonals, while if there is no correlation they will 
be distributed in no particular direction. 

A sample correlation table is inserted in the Appendix. The method 
provides a means by which the relationship between two series of fiWes 
can be measured accurately and definitely; it enables the " Descriptive Statis
tician to present the inductive Scientist with a highly significant part of his 
data in a compact and instructive fOml," 1 and with a conciseness that was 
impossiblllj until the methoi had been invented 

It must be clearlyunierstood, however, that the discovery of a correlation, 
perhaps a close one, between two series of ,Pata does not indicate that there is a 
connexion, in the nature of cause and effect, between the two series, for,leaving 
aside the fact that the apparent connexion may be the result of pure chance, 
they may be connected together through some common cause. It is necessary, 
therefore, to "take account of whatever extraneous knowledge may be avail
able'" in order that an explanation of any apparent relationships found 
may be provided, and in order that t'e full value of their use may be realized. 

To give an example of two variables to which the method. of correlation 
may be app,lied with usefulness, one may instance the case of the weather 
and the crops, where "extraneous knowledge" suggests that the variatious 
in the latter are largely connected with those in the former. Variations in 
both are so numerous that probably no generalizations have been arrived 
at by the deductive method. There are, no doubt, many empirical roles which 
have been formulated as the result of experience, such, for instance, as "a 
peck of March dust is worth a king's ransom," but they are so indefinite (not 
to mention the possibility of the units of measurement being old-fashioned) 
that they are of very little practical value. 

An attempt has been made by Hooker· to measure definitely, by means 
'lof the correlation method, the relationships between the weather and the 
resulting crops in the eastern part of England, with some success, showing 
for instancE! that the rainfall just before the sowing period correlates to the 
extent of - ·62 with the resulting crop of wheat. Owing to incompleteness 
of data, it is probable that little practical use has been made of his work, but, 
where the connexion between the weather and the resulting crops is obviously 
so great and where it is of such importance, from a. business point of view, 
to have as early an indication as Possible of a coming crop, it would seem 
that further work in this direction cannot long be delayed. 

• Jl T .... ,... OIl ProbGbrl.",. by J. M. Keynes, p. 329. 
I Jl Tn.,... ... Prol>abtl • .". by J. M. Keyn .. , P 328. 
I See JIlImI4I of Roy<Il 5,.,..".../ S .... ", for 1907, p. I. 
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One may also, perhaps, draw $ttention to another series of data, published 
in the first number of the Manchester Guardian Commercial, lilnd giving weekly 
rates of exchange between London and New York lilnd London lilnd Paris, 
together with the rate at which exchange can be purchased four weeks ahead. 

It is sUggested 1 that .. while the reader can see for himself by a study 
of the tables that no precise generalization would be accurate, nevertheless, 
the market has been broadly right when it has taken a very decided view as 
measured by forward rates," , 

Now, such a statemeIlt may sum up the situation, but, to anyone who 
wishes to make practical use of the "forward exchange" mechanism and 
is not sufficiently in touch with the market to know whether its view is .. very 
decided" or not, it is far from being sufficient, 

In order to discover, therefore, to what extent the variations in the forward 
rate were a.guide to the movements of the exchange to four weeks ahead, the 
weekly forward rates, for New York and Paris, for thll year I92I and the first 
three months of I922 were correlated with the differences between the spot 
rate at the time the forward rate was quoted and the spot rate four weeks 
ahead. 

Coefficients of + '37 for the Paris rate and - 'I4 for the New York rate were 
obtained, showing that there is an appreciable connexion, in the direction 
expected, in the case of the Paris exchange but not in the case of the New York 
exchange, Whatever, therefore, may be its use as a general guide to the future, 
the actual distance of the forward 'fate (for four weeks ahead) over or under 
the spot rate, at any particular time, is but a poor guide to the spot rate of 
exchange exactly four weeks ahead in the case of Paris, and none at all in 
the case of New York. 
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CHAPTER II 

RATES OF INTEREST 'AND DISCOUNT IN LONDON 

THE figures to be examined in this chapter consist of the rates of interest 
on floating money and of discount on 3 and 6 montts bank bills in London, 
extracted, as already stated, from the first number of the Ectmomist for each 
month for the years 1882-1913. ' 

The average annual rates are set out in the table on page 7, 
The averages are also set out in Diagram I, in the form of a curve, from 

which the relationsbips between the rates can be se~ more easily, The rates 
vary between '4/> per cent, and 3 '79 per ~nt, for floating money, between '70 
per cent, and 4'41 per cent, for disctunt on 3 months bank bills, and 
between '92 per cent, and 4'38 per cent, for discount on 6 months bank 
bills, 

The rates move up and down together, and fhe correlation between the 
floating rate and the 3 months disco,unt rate is + '93 and between the floating 
rate and the 6 months discount rate + '92, 

The rates are' generally high when trade is active, and it has been shown 1 

that the rate of discount' in London correlates to the extent of + '90 with 
the value of the exports of the United Kingdom per head of the population, 
and to the extent of + -69 with the imports, both for the years 1878-1907, 
The rate of discount is thus connected closely with the state of the trade of 
the country, 
, ,It was also shown 1 that the rises and falls in the rates of discount from year' 
to year in the different centres correlate closely with the rises and falls in the 
exports and imports, not only for the United Kingdom, but also for France, 
Germany, and the United States of America, and it is interesting to note that 
the relationsbips are closer with the im:ports than with the exports, This 
might have been expected, for provision for payment has to be made by the 
buyer, 

The average monthly rates are set out in the following table and in 
Diagram 2. 

1 Chapter IX, • ApprOlWlllltely fur the 3 months rate of chscount. 
6 
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TABLE I 

Average annual rates in London for-

DISCOunt on DISCountoD 
l'Ioating Money. . 3 months Bank 6 months Bank 

I 
BJils. BJils. 

% % % 
1882 2'98 3'47 3,61 
1883 ' 2,69 3'00 3'20 
1884 ' ,I, ;[,88 2'33 2,67 
1885 ' 1'54 2'20 2'49 
1886 , ;['47 2'13 2'38 
1887 ' 1,86 2'47 2,62 
1888 , 1'54 2'29 2'50 
1889 ' 2'08 2,66 2,86 

1890 , . 3'37 3'72 3'73 
1891 , 1'90 2'58 2'96 
1892 , '96 1'55 2'08 
1893 ' x'48 2'08 2'46 
x894 ' '69 X'OO I'3l: 
1895 ' '40 '73 '92 
1896 , X'03 1'35 l:'38 
1897 ' 1'23 1'73 1'94 
1898 , x'78 2'56 2,65 
x899 ' 2'21 3'15 3'19 

1900 , 2'58 3'72 3,84 
1901 , 2'36 3'20 3'40 
1902 , 2'32 2'90 , 3'17 
1903 ' 2,61 3'37 3'43 
1904 ' 1'90 2,62 2,82 
1905 ' 1'78 2,60 2,63 
1906 , 2,82 3,83 3,69 
1907 ' 3'28 4'28 4'28 
19o5 ,. 2'03 2'33 2,63 
1909 ' 1'75 2'15 2'36 

1910 , 2'75 3'16 3'22 
19II • 2'29 2,88 3'08 
1912 , 2'97 3'53 3-62 
1913 • 3'79 4'41 4'38 

Average , 2'08 2-69 2,86 
P,E, , '52 '55 '53 



DIAGRAM 2. 
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TABU II 
I 

~u1y. ;N°v. Jan. Feb. Mar Apr. May une Aug. Sept Oct. Dec. 

Average fioating rate 
per cent. 2'35 2'44 2·(jf 2'16 1,86 I'5S 1'30 1'49 1'55 2'12 2·64 2·8() 

Average rate of dis-
count on 3 months 

2'27 Bank Bills per cent, , 3'17 2·82 2'74 2'34 2'42 2'13 1·83 2'54 2'97 3'53 3'44 
Average rate of discount 

on 6 months Bank 
Bills per cent, , ~'28 2·83 2,6S 2'43 2'55 2'38 2'33 2·83 2'98 3'23 3'52 3'39 

The rates are seen to have the same general trend; they are highest at 
the beginning and towards the end of the year, and lowest in the summer. 
There are some interesting irregularities; the floating rate rises from January 
to March, while, during this period, discount rates are falling, The :floating 
rate descends regularly from MarchJ;o July, and rises regularly to December. 
while the discount rates fall less to ~ay and then fall regularly to July. rising 
to a maximum in November. 

The rise in the floating ~te to March is due, of course, to the collection of 
the taxes at the end of the financial year. after which it falls, owing to the 
smaller demand for accommodation by the bill-brokers. After July it rises, 
together with the discount rates, owing to the increased requirements of bill
brokers for financing the autumn crops, 

Coming now to the differences be~een the :floating and discount rates. 
it was noticed that although these rates moved roughly in the same direction. 
the distance between them was not always the same. and in order to examine 
the relationships between them, the differences between the floating rate and 
the two discount rates were determined, and the tables on the next pages set 

'out the results. 
It is seen that the differences between the floating rate and the 3 months 

discount rate vary between '30 per cent. and I-I4 per cent., while the 6 months 
differences lie between '35 per cent, and 1'26 per cent., the floating rate being, 
of course, in all cases the lower, 

The .. differences" are not appreciably greater when the rates are high. 
which is, perhaps, surprising (the correlation between the :floating rate and the 
3 months .. difference" being slightly positive, at + '25. and the corresponding 
coefficients for the 6 months .. difference" being slightly negative, at - 'Ox). 
for it might have been supposed that the charge for risk. which must be included. 
in the discount rate, would have been greater when floating rates were high. 
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Average annual difference between the rate of interest on floating money and the 
rate of discount on-

3 months Bank Bills. 6 months Bank Bills. 

:x882 '49 ·63 . 
:x883 '3J: '51 
1884 '45 '79 
1885 ·66 '95 
1886 ·66 '91 
:x887 ·61 '76 
:x888 '45 ·66 
:1889 '58 '78 

:x890 '35 '36 
:1891 ·68 1'06 
:1892 '!i9 1'12 
:1893 -60 '98 
:x894 '3:X ·62 
:x895 '33 '52 
:x896 '32 '35 
:x897 '5° '71 
1898 '78 ·87 
1:899 '94 '98 

:1900 1'14 1'26 
:X901 ·84 x'04 
:1902, '58 . ·85 
.:I903 '76 ·82 
1:904 "72 '92 
1:905 ·82 ·85 
X906 X'OJ: '87 
:1907 1'00 x·oo 
.:I908 '3° oro 
:X909 '40 ·61 

1910 '41 '47 
1:9IX '59 '79 
:1912 '56 ·65 
.:I913 ·62 '59 

Average ·6x "78 



RATES OF INTEREST AND DISCOUNT IN LONDON H 

The average monthly differences for the same years are set out in the 
following table:-

TABLE IV 

Average monthly differences between the floating rate and-

or: 
Jan. Feb. Mar Apr May. June aly. Aug Sept Oct. 

'~I: r--
3 months rate of dis-

count . ·82 '38 '08 "18 '56 '54 '53 '78 '95 ·85 ·89 -66 
6 months. rate of dis-

-6g 1"3S "88 '59 count" . . • . "93 '39 "03 "'1.7 '79 1"03 1'34 I"U 

The "differences" are lowest in March and highest in September, while 
the high level of the whole of the autumn and of January is noticeable. 
These peculiarities are due to the greater demands of the bill-brokers in the 
autumn, relative to the amount of floating money available, and to the greater 
demand for floating money, relative to their requirements, in the early part 
of the year. " 

The " differences" between thel/loating and discount rates for individual 
months were next examined, and it was noticed that in years when the discount 
rate was more than usual, for the time of year, above the floating rate, the 
floating rate tended to rise more (or to fall less, if it was at a period of the year 
when the rate was falling) than usual. 

To measure this relationship, the "differences" were correlated with the 
rises and falls in the floating rates, from the month named, to the average of 
the remaining 2 and 5 months of the currency of the bills, with the results set 
out in Table V (page :1:2). 

There is seen to be a connexion of considerable size between the two sets 
of figures correlated for each month, indicating that when thll rate of discount 

• on 3 and 6 months bank bills is more than usual, for the time of year, above 
the floating rate, the floating rate tends to rise more than usual during the 
currency of" the bill, or to fall less if it is a period of the year when thE: rate 
falls. 

o The relationship is particularly large in February, with both 3 and 6 
months rata, while it is much smaller in May, with the 3 months rate, and 
in July, with the 6 months rate, than in other months. 

It is interesting to note that the relationship is closer with the 6 months 
than with the 3 months .. difference." 

The average .. differences," the average rise or fall in the floating rate from 
the month named to the average of the next 2 and 5 months, respectively, 
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January , 
February 
March 
April , 
May, " 
June, 
July, 
August 
September 
October , 
November 
December 

Average, 

TABLE V 

Correlation coefficients between-

(I) The drlfexence between (I) The difference between 
the fioating rate and the the t10atmg rate and the 
3 months dJscount..rate In ~ 6 months discount rate 10 
the month named, afnd the month named, and 

(2) The avexage rue or fall (2) The average rue or fall 
m the fioatmg rate from in the fioatmg rate from 
the month ll&II!ed to the the month ll&II!ed to the 
average of the n_ 2 avexago of the ~ S 
months. months. 'if 

+'446 + ,698 
+ '745 +'774 
+ '495 + '728 
+'423 + '538 
+ '215 + '418 
+ ,613 +-660 
+'448 +'260 
+:710 +'558 
+'~o + '453 
+'~8 +,676 
+ '558 + '725 
+'509 + -655 

+ 'SIS +'595 

and the variation in the last named that may be expected to correspond to 
a variation of 'x per cent, in the .. difference," are set out in Table V,:-

As an example, to explain the use of the table, the 6 months .. difference .. 
for Februaxy may be taken, and it is seen that the average" difference .. for 
the thirty-two years was '39 per cent" while the average floating rate for the 
5 months, March to July, was '52 per cent, below that for February, A 
variation in the .. difference" of 'x per cent, corresponds to a greata; or less. 
fall than usual in the floating rate from February to the average of March
July. of 'xo per cent" so that if in any year the .. difference .. ~d been '49 
per cent, a fall in the floating rate of '42 per cent, might have been expected, 
while with a " difference" of '29 per cent, the fall would have been t6z per 
cent. 

Looking at th/l relationships in another way, and again taking the February 
6 months" difference," the best prediction that could have been made of the 
future of the floating rate without Ple assistance of the relationships pointed 
out would have been to have taken the average fall of the period. On doing 
this, it is found that the average" difference" between the rate predicted and 
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TABLE VI 

Variation in 
Varlationin rise 01' fall , rlseorfall in floating 

A ....... lofloatuag Average rate from 

!:~ rate, to Avenge tbemooth rise(+)01' average of "Ddf" t:Ut~lt: named to 
bet'"_ the tall (-)10 

"""to 

_en 
....... of 

~it:'3te 
floating ..... months 80atUlgrate floatiilgrate ... ts from month that may be aad' from month months named to named to months average of expected to months ....... that maybe 

d1scount accompany dbeoun' expected to ..... ..... avariation rate. of .... accompany months. in "Dlff" 5 months. a variation 
of ,per In''Dlff'' 

cent. of'x per 
COD~ 

I 

January ,82 +'23 '0'] '93 -'18 '12 
February '38 -'00 "10 '39 -'52 '10 
March '08 -'60 '09 '03 -'99 'n 
April '18 -'43 '06 'Z7 -'60 "08 
May '56 -'38 '04 ,69 -'Z3 '08 
June '54 -'18 'IS '79 +'23 '13 
July '53 +'26 'oS 1'03 + '84 "02 
August, '78 +'38 '13 1'34 +'82 '08 
September, '95 +'80 '10 1'39 +,86 '08 
October ,85 +,63 '09 I'II +'44 'IZ 
November. ,89 -'09 '08 ·88 -'20 '09 
December • ·64 -'44 '09 '59 -'54 '°9 

the actual rate is '70 per cent., while, if the relationship is used, the av~ge 
difference between predicted and actual becomes '46 per cent., an advantage 
of '24 per cent" or of about a third of the '70 per cent, 

The existence of the relationships pointed out are doubtless known in a 
general way, by" the Money Market," but as far as is known they have not 
been previously demonstrated. As has already been stated, the practical 
value of the relationships lies chiefly in the use to which they can be applied 
.,y dealers in .. floating money"; their use should render .. experience .. 
more definite, and they have the advantage over general knowledge that 
exceptions tQ the rule can easily be discerned and examined, As a guide to 
future trade conditions they may also btl useful. 

Theoretically the relationships are interesting, and an attempt has been 
made to account for them. It was at first thought that they might have 
been due to a definite regulation of future rates by some authority, in accord
ance with the position at any particular time, This would not seem, however, 
to be a likely, or perhaps a possible, proceeding, and a further consideration 
was undertaken, 

The business of discounting bills on the London Money Market is conducted 
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by the banks and bill-brokers, but it appears to be the latter to whom the 
most active part of the business appertains; it is they who, vis-tl-vis the sellers 
of bills, perform the chief part of the operation of fixing the rates of discount. 
They buy bills at a discount, and in ordet to do this they borrow from the 
banks, chiefly floating money. It is thus their object, on the one hand, to 
buy bills at as high a rate of discount as possible, and, on the otht;r hand, 
to borrow flooting money as cheaply as possible. 

When the supply of bills offering is larger than usual, then wleris paribus, 
the rate of discount will be high; when the supply of floatint money is larger 
than usual the floating rate will, e(/Jleris paribus, be lower than usual; in either 
case the .. difference" will be higher than usual. As. however, a larger offering 
of bills than usual will require a larger amount of .. money" for financing them, 
the future supplies of floating money will be reduced, and the floating rate 
will rise more 'than usual-hence the relationships observed. 

With this view 6f the situation, the question arises: Are the variations 
in the .. differences .. caused more by the variations in the floating rate or by 
those in the discount rate? And dealing with the 6 months rate, Table. VII 
on page 15 sets out the correlations obtifined between the" difference" and (a) 
the floating rate, (b) the rate of discotlnt on 6 months bank bills. 

The coefficients with the floating rate are seen to be much larger and more 
regular than those with the discount rate, indicating that the variations in 
the floating rate are generally a much more important factor in causing varia
tions in the .. difference" than are variations in the discount rate. 

The floating rate tends to be low when the .. difference" is high, in all 
months, the tendency being most marked in the first three months of the 
year, ~d being least marked in July. ._ 

The discount rates coefficients are generally negative in the early months 
of the year, the influence of the floating rates being probably overwhelming, 
while they tend to be positive in the later months, and particularly in July, 
August and September. 

The next question that arises is: Does the .. difference" ,"orrelate with 
the rises and falls in the discount rate? Table VIII sets out the coefficients 
obtained between the .. differences .. and the rises and falls in the 6 months 
rate of discount from the month named to the average of the next five 
months, the corresponding coefficients for the floating rate, already quoted, 
being set out fQ,T comparison. 

In some months it is seen that a rise in the discount rate follows a high 
"difference," and in some they do not. From October to January, inclusive, 
and in June. the former is the position; in the remaining months it is the latter. 
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January _ 
February I' 

March 
April , 
May _ 
Jlll1e , 
July -
August 
September 
October , 
November. 
December 

January, 
February 
March 
Apnl _ 
May 
Jlll1e _ 
July 
August 
September 
October 
November 
December 

TABLE VIi 

Correlation coefficients between-

• 

(a) TIl .. dllference betweorn the floating rate and the rate of 
dIScount on 6 months Bank Bills and-

(h) TIle floating (b') 6 months cllscount 
tate. rate. 

-'53 --IS 
--77 --34 
--62 --22 
--31 + -12 
--52 --w 
--44 +-03 
--10 + -47 
--35 + -23 
--30 +-27 
--54 --08 
~'S8 +-08 
-'45 +-09 

TABLE VIII 

Correlation coeffiClents between-

(<0) Tho dIlferenco between tho rate of interest on floatmg 
Uloney, and tho rate of dlSoount on 6 UlOnths Bank Bills 
and-

(b) Tho rilles or falls in tho 
floatmg rate from month 
named to average of next 
S months. 

+'70 
+'77 
+-73 
+'54 
+'42 
+,66 
+'26 
+'56 
+'45 
+'68 
+'73 
+-66 

(b') The rues and falls in tho 
rate of chscount on 6 months 
Bank' Bills from the month 
named to averege of next 
5 months, 

+-31 
-'oS 
-'06 
-'23 
--00 

+-40 
-'35 
--04 
+'08 
+ '31 
+-11 
+'15 
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Generally speaking, the coefficients are not nearly so large as with the future 
fioating rates, indicating that the .. difference .. is a less good guide to future 
discount rates. 

The next question that arises is: At what period during the .. next five 
months .. do the rises and falls in the fioating rate that have been shown to 
be connected with the "difference" occur? 

An inspection seemed to show that it was chiefiy in the first month. The 
.. differences" were, therefore, correlated with the rises and falls in the fioating 
rate to the next month, and the coefficients obtained are set ~t in the following 
table :-

TABLE IX 

Correlation coefficients between-
(a) The cbf!erence between the rate of mterest on fioatmg money, and the rate of dlscount on 

• 6 montbs Bank Bills, and 
(b) The rises and falls in the fioatmg rate from month named to next monJ:h. 

January . 
February . 
March 
April 
May 
June . 

+'22 
+·86 
+·63 
+'52 

" +'41 

+·62 1 
July . . . . , 
August. . . . . 
September. : . .. 

, October . . , . 
November. , _ , 
December'. . , , 

+ '18 
+'67 
+'28 
+'46 
+-63 
+'33 

It is seen that the coefficients vary much more than those set out in Table 
VIII; August, November and February are again larger than their neigh
bours, February being particularly notable in this respect, while July is again 
low. 

Calculating from these coefficients, the variations set out in Table X are 
those corresponding to a variation of -1 per cent, in the .. difference." 

It is seen that in most months the rises and falls to the next montI!, 
corresponding to a constant variation of '1 per cent. in the .. difference," are 
much the same as the rises and falls to the average of the next five months, 
showing that whatever causes the fioating rate to rise and fall operates almost 
entirely in the first month. 

It has been suggested that the "cause" of the relationships set out is 
the withdrawal of the fioating capital from the market owing to the financing 
of a larger quantity of bills than usual, owing to which the rate on fioating 
money is increased. Such a cause would be largely automatic in its effect, 
being due to the natural working of the laws of supply and demand. In 
post-war years such a cause might have ceased to be operative, but an examina-
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TABLE X 

Rise or fall in the floating rate. above or below the average for the time of 
year. corresponding to a .. dtfference" smaller or larger than the average 
by -I per cent. 

(al From tho month named (6) From tho month named 
to tho next month, ;0 ,:~~~. of the next 

January _ "04 '12 
February ·xo '10 
March -09 'II 
April , '08 '08 
May -06 '08 

June . '12 '13· 
July '01 '02 

August ·ro '08 
September '05 '08 
October 'ro .J:2 

November .cl'd '09 
December "4 '09 

tion of the data available would seem to show that it is still acting. though 
with so few years each month does not follow. Generally speaking. the rises 
and falls in the five months average follows the 1882-19I3 relationships better 
than the rises and falls to the next month. 

The 6 months" differences n and the_rises and falls in the floating rate 
to the next month. and to the average of the next five months for the months 
of January, February, April and May, I919-2Z, are set out in the following 
table:-

]UOUy" HAy, 

191\0 "ID "'5 '73 19.0 1"95 ·63 ,68 1920 "63 1'25 1,60 1920 "25 '15 065 
19.1 • ..,6 '13 '43 19.1 1,8. ·6. '4' 1919 ,87 00 -.., 1921 1'56 '5' "0 

1919 '50 '13 -'IS 1902 1",6 "5 -'30 1922 .., -1'00 -1'79 1919 ,85 -'DO -"" 

1922 '44 -'50 -060 19<9 '4' -"5 -'38 1921 -'41 -"'5 -0"'5 19" '''5 -"5 -'3' 
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It is seen that the .. difference .. has again been a useful guide to the future 
course of the floating rates, but the rises and falls to the "next .. month are 
not usually so great as those to "the average of the next five months." 

Generally speaking, it would seem that the relationship between the .. differ
ences .. and the variations in the rate of interest on floating money that have 
been pointed out are of general application. There seems to be no doubt 
about the fact, but the theory suggested to account for it may be fallacious. 
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CHAPTER III 

'I'HE LONDON-PARIS EXCHANGE 

WE have now to examine the London-Paris exchange, its relationship with 
the rates of interest on floating money and of discount in London, and with 
the market rate of discount in Paris. . 

The table on page 21 sets out the annual average rate of exchange, the 
average rate of discount on 3 months bank bills in London, and the average 
market rate of discount in Paris, each being the average of the rates stated 
in the first number of the Economm at the beginning of each month. 

It is seen that the rates of exchange were highest at the beginning of the 
period, though there is a high period during the last four years, while they 
were lowest during the first ten years cf th~ present century. The average 
rate is 25.21.9 francs, which is almost exac:tly the par of exchange (which is 
25.22 francs). 

The average rate of discount on 3 months BaDk Bills in London is 2-6g 
per cent., as compared with a market rate of 2·49 per cent. in Paris:while the 
variation as shown by the probable error is somewhat greater in London than 
in Paris. The rates are lowest in both Paris and London in the period I89I-99. 

The relationship between the three series of figures may be more easily 
examined in Diagram 3, which sets them out in the form of a curve. 

It is seen that the rates of discount move up and down roughly together, 
while the rate of exchange shows very little relationship to t1ie other rates. 

The correlation coefficients are as follows:-
Between tke average annual London-Paris rate of exchange and 

(I) the average annual rate on floating money in London. + -oI 
(2) the average annual rate on 3 months Bank Bills, in London --oI 
(3) the average annual rate on 6 months Bank Bills, in London +-02 

(4) the average annual difierence between the rates for floating 
money and of discount on 6 months Bank Bills, in London - ·19 

(5) the average annual Paris Market rate + ·18 
Between the average annual rate of discount on 3 months Bank Bills, 

in London and the average annual Paris Market rate + .8z 

It is seen that no appreciable connexion 0CCIlIS between the rates 
20 
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TABLE XI 

London-Pans Rate of 
E"change,25 dlseount on 3 Market rate of 

francs ormtted months Bank dJscount m 
m each case. BJlIs in London_ Pans, 

Centunes_ % % 
1882 _ 21-3 3-47 3-60 
1883 _ 24-3 3-00 2-70 
1884 - 20-0 2-33 2-52 
1885 - ! 26-3 2-20 2-50 
1886 _ 24-3 2-13 2-27 
1887 _ 31-8 2'47 2-47 
1888 _ 30-7 2-29 2-72 
1889 ' 25-0 2-66 2-65 

1890 25-6 3-72 2-65 
1891 - 25-8 2-58 2-60 
1892 19'0 X'55 X-82 
t893 ' 20-7 2-08 2-24 
[894 - x8-8 ];'00 ];-73 
1895 24-3 '73 ];'71 
1896 , 21:-3 ];-35 ];-76 
t897 - x7-5 1-73 x-87 
t898 , ,- 28·8 2-56 2-01 
1899 - 24,6 3'15 2-94 

1900 , 18-0 3-72 3-21 
];90]; 18-9 3-20 2-44 
1902 "', 16-5 2-90 2-37 
1903 - 17-9 3-37 2-73 
1904 - :n-O 2-62 2-17' 
1905 - 15'3 2-60 2-U 
1~6 _ x6-5 3-83 2"70 
I907 ' I9'3 4-28 3'35 
I908 _ X3'2 2'33 2-U 
I909 - .. I8,o 2'15 X-76 

19IO _ 23'2 3'I6 2-41 
I9II 26-4 2-88 2,60 
I9I2 , 24'S 3'53 3-05 
I913 - 24-9 4-4I 3'77 

Average _ 2I-9 2-69 2-49 
PoE, 3'2 -55 -41 . 

c 
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of interest and discount in London and the London-Paris exchange, while 
there is a slight tendency for the Market rate in Paris to be high when the 
rate of exchange is high. The rates of discount in the two centres vary 
together and a movement in London goes with a movement of about half 
the amount in Paris; in other wordS, if the London rate rise bY'5 per cent., 
the Paris rate is likely to rise by '25 per cent. 

The lack of connexion between the exchange and the rates of interest and 
discount is unexpected, for, according to the o!thodox theory of exchanges, 
a high rate of exchange should go with low rate of interest and discount in 
London, and with a high rate of discount in Paris. In fact, there is a slight 
connexion in the expected direction with the Paris discount rate, but the 
size of it is very small. 

We have next to examine the avera.g\:l monthly figures, and these are 
set out in the following table. 

TABI.E XII 

Monthly averages for the 32 years of the rates for floating money and discount 
on 3 months Bank Bills in London~ for the London-Paris rate of exchange, 
for the market rate of discount in liaris, and for the difference between the 
floating rate and the 3 months chscount rate in London. 

Jan. Feb. Mar Apr. iMay· une July. Aug. Sept Oct. iNov Dec. 

floating rate, per cent. 2'35 2'14 2-61: 2'16 1·86 1'59 1'30 1'49 I'S~ 2'12 2'64 2·80 
3 months discount rate 3'17 2·82 274 2'34 2'42 2'13 1·83 2"27 2·s.; 2'97 3'53 3'44 
London-Paris ElL, frs, 

2soDlltted 21'1 20'9 24'0 22-0 20·6 21'3 19-6 21'5 23'~ 23·8 21-6 23'0 
Market rate in Paris, 

percent, 2'94 275 2'38 2'51 2'44 2'19 2'35 2'24 2« 2'44 2·82 2'70 
.. Difi." between the 
floating rate and the 3 c 
months dis. rate per 
cent. in London • ,82 "38 -08 '18 '56 '54 '53 7 8 '9 ·85 .8g ·66 . 

The numbers are too small for corxelation, and the averages are set out 
in the form of a curve in Diagram 4. 

The curves show that the Paris discount rate moves roughly in the same 
direction throughout the year as the London floating and discount rates. It 
does not fall as much as the floating rate in the summer, however, and it 
does not rise as much as the London discount rate in the autumn, thus main
taining the greater constancy peculiar to the Paris rates. 
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There are differences in the smaller irregularitieS, the London discount rate 
being highest in November, and falling gradually to the following July, and 
then rising fairly regularly to the next November, showing thus one festoon. 

The London floating rate is highest in December, and has another maximum. 
point in March, thus showing two festoons. 

The Paris discount rate has minima in March, June, September, and Decem
ber, thus showing four inverted festoons. 

The exchange rate is much more irregular; it shows distinct maxima in 
March and September, and smaller maxima in June and December. 

I 

We now have to examine the relationships between the different rates for 
the same months of the different years, ,and the following ta.ble sets out the 
correla.tion coefficients between the London-Paris exchange rate, and (a) 
the rate of interest on floating money in London, (b) the rate of discount for 
3 and 6 months Bank Bills in London, and (c) the market rate in Paris, all being 
,for the years 1:882-1:91:3. 

TAB~ XIII 

Correlation coefficients between 'the London-Paris Exchange and-

3 months 6 mont11s Market rate 
Floatmg rate dISCOunt rate dISCOunt rate of chscount 
m London_ mLondon_ m London_ in Pans_ 

January. + -18 +-08 +'08 +-06 
February • + -21 + '12 + -10 +-03 
March +-23 + '19 +'16 +-09 
April + '19 +'14 • +'13 + -13 
May -'02 + '73 +'17 --08 
June +'32 +-26 + '21 --II 
July +-01 +'02 +-06 +'10 
August +'29 +'37 +-30 +'14 
September +'18 +-19 + '14 +-15 
October . +-44 +'35 + '26 +-30 
November +'34 +'29 + -25 +-20 
December + -40 +'40 +'37 +'31 

Average " '23 '21: '19 '14 . 
Almost all the correlations are positive, showing that high rates of interest 

and discount both in London and Paris go with a high rate of exchange, 
but many of the coefficients are very small, As far as Paris is concerned, 
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this supports the orthodox theory, according to which high rates of interest 
and discount should go with high exchange, when expressed in francs per 
£ sterling, , 

The relationships are, on the whole, closer with the floating 1jI.te in London, 
and they are largest in the autumn months of t}le year, August to December, 

The relationships between the exchange rate and the London rates is of 
course in the direction that would not be expected, i.e, high exchange goes with 
high rates, 

A further table is given, showing the correlation obtained between the 
rate of excliange and (a) the difference between the floating and discount 
rates in London, (b) the difference between the London 3 months discount 
rate and the Paris Market rate, 

TABLE XIV 

Correlation coefficients between the London-Paris rate of exchange and-

• The H Di:tf U between 
The H DIS." between The " Drlf." between -the London 3 months 
the lIoatmg and 3 , the floatmg and 6 dlScount tate and the 

months d1scouut rate months dlScount rate Pans discount rate 
in~ndon, in LondoD. (+ = London rate 

relatlvely Iugher), 

January , -'25 -'30 +'I4 
February -'3:9 -'24 +'27 
March -'Il: -'20 +'32 
Apnl. -'02 -'Il: +'I6 
May +'43 +'33 +'25 
June, -'30 --35 +'38 
July, -'I3 +'03 +'u 
August +'03 -'I3 +'3I 
SlPtember +'3:3 -'3:3 +'30 
October, -'3:9 -'47 +'37 
November -'23 -'28 +'24 
December " -'02 -'20 +'36 

Generally speaking, the rate of exchange is high when the difference between 
the floating and discount rate in London is small, this being particularly marked 
in the period October-February, and in June, and with the 6 months difference. 
while in May there are high positive correIations, 

As will be seen 1at~, the Paris exchange agrees in these general relation
ships with the New York exchange, and the reason for their occurrence may be 
the same, a high exchange signifying that there is a sma1ler amount of business 
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,than usual passing, and that the rate of discount is consequently lower than 
usual, relatively to the floating rate, as is shown by the .. difference" being 
small. 

The correlations with the differences between the rates of discount in the 
two centres are fairly large in many months, and are larger than those for 
the rates of discount themselves. They indicate that when the London 
dlscount rates are low relatively to Paris, then the rate of exchange also tends 
to be low. This is unexpected, and is probably due to the fact that when 
the Paris rate moves up and down, the London rate moves up and down to 
a greater extent; it has a greater range. 

In three of the four quarterly" Paris" periods, namely March, June, and 
December, the coefficients are larger than their neighbours. 

A final table, No. XV, is given on page :Z7, showing (1) the 1relationsl;llps 
between the Market rate of discount in Paris, and (a) the London floating rate; 
(b) 3 months discount rate; (:z) the variation in the London 3 months rate 
that may be expected to accompany a variation of 1 per cent. in the Paris rate. 

The rates in Paris and London all seen to be connected together; when 
they are high in Paris they are high in London. The discount rates in the 
two centres are more closely connecte'd than is the Paris discount with the 
London floating rate, as might have been expected. 

The connexion between the discount rates is fairly regular, but it is higher 
at the four quarterly periods, March, June, September, and December, than 
in other months. 

The London rates vary more than the Paris rate, and, considering the 
discount rates only, a rise or fall in the Paris rate of I per cent. corresponds to 
a rise or fall in the London rate of about Ii per cent., the quarterly periods 
noted above generally showing a higher figure than the neighbouring months. 

Can an explanation be provided for the various apparent connexions 
between the rate of exchange and the rates in London and Paris 1 

The salient facts about the Paris market seem to be (1) that France ,ras 
a creditor nation, to this fact the Governor of the Bank of France, in his 
evidence before the Aldrich Commission, attributed their abllity to have a 
lower bank rate than that in force at other centres; (:z) that the Bank of 
France, which acts on very .. conservative" lines, was able to control the 
trade of the market to a very great extent, So that the actual dealers in bills 
were directly afiected by its decisions. There is no lending of floating money 
for the discount of bills in Paris, as in London, bills being rediscounted at the 
Bank of France, by the other Banks as a routine, and the Bank is therefore 
able to bring pressure to bear on the purchasers of bills much more easily than 
the Bank of England, which only rediscounts bills in times of stress. Also 
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TABLE XV 

l J per cent. vanabon in the Pans 
CotrelabOns between the Market discount rate goes WIth a vanaboo 
rate of dlscount in Pans and- m-

The London The London 
The London 3 months The London 3 months 
floa.nngmte. dlscount tate, floatmg tate of discount Jate of 

January 
% % , 

+'58 +'36 X'I '7 
February , +·'20 +'45 '5 1'0 
March +'44 +,69 ,8 1'2 
Apnl +'56 +'67 1'0 1'1 
May +'48 +,68 ,8 1'1 
June +'52 +'70 '9 1'2 
July : +'55 +,61 1'0 1'1 
August . +'37 +,62 ,8 1'3 
September +'59 +'79 '9 ~4 
October +'56 +'71 1'2 I'S 
November +'30 +'53 '7 1'1 
;December +'74 '+ ,80 1,6 1,8 

the Bank of France is not under the liability, like the Bank of England, to 
payout gold on demand. It can therefore easily affect not only the rate at 
which business is done, but the amount of the business. 

, It would seem, therefore, that the failure of the London rates to be low 
when the exchange rate is high is due to the facts that the rate of discount 
tends to be high in both centres at the same time, and that when the rate 
is raised or reduced in Paris, the London rate rises or falls to a greater extent. 

It is probably the conservatism of the French public reflected in the Bank 
<i- France (which is, of course, a national institution) that enables the rates 
to be kept lower in Paris than those in London, and in fact than those in 
all other cenves. There is probably in each centre a .. national" level for 
the rate of interest, which depends on the adventurousness of the investing 
public and on the supply of national capital, 

If the foregoing be true, it will be apparent that the conditions of the French 
money market during the period considered were somewhat artificial, the 
variations of supply and demand were not fully reflected in the price of money, 
but were met by regulation of the supply and demand themselves (though it 
is possible that more natural conditions existed at the quarterly periods 
noted). Such a state of affairs could probably only exist in a creditor market, 
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and in one where conservatism was.the ruling instinct. This may, therefore, 
make this analysis of the relationships of the London-Paris rate of exchange 
for a pre-war period less useful as a guide to the immediate future than it 
otherwise would be. 

An interesting point that was noticed after the above work was completed 
was that, if the weekly figures for the period examined {I882-I9I3} be taken, 
it is to be noted that in the months December to March a movement in the . 
Paris exchange is followed the next week"by a movement, in the same direction,. 
of the floating rate in London {I78 cases to'I38; hi( odds that this is not a 
chance occurrence being about IS to I}, while for the period April to November 
a movement in the floating rate in London is followed the next week by a 
movement in the same direction of the rate of exchange on Paris (336 cases 
to 242, the odds that this is not a chance occurrence being about 800 to I). 

The market rate of discount in Paris is not now quoted in the English 
journals, and the exchange rate between London and Paris is too irregular 
to make the data of fOUI years worthy ef examination. As far as can be seen 
the three-monthly periodicity of the pepod 1882-1913 does not exist at the 
present time, showing, perhaps, that the forces of Nature, upon which the law 
of supply and demand is based, have become too great for even the Bank of 
Frahce to control. 
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CHAPTER IV 

THE LONDON-NEW YORK EXCHANGE 

THE London-New York exchange has been examined in the same way as the 
London-Paris exchange, and the facts discovered are stated in this chapter. 

The table on page 30 sets out the average annual rate of exchange, the 
average rate of discount on 3 months Bank Bills in London, and the average 
rates of interest for call money and of discount on endorsed bills in New York 
(for the years x885-x9xo). The figures are, as before, the averages of those 
quoted at the beginning of each month in the Economist; on and after July, 
:1:886, the exchange is the "Telegraphic Transfer," before that date, .. short 
at interest," 

It is seen that the rates of exchMge were lowest at the beginning of the 
period. The average rate is $4.88·~ which is slightly in favour of London, 
par of exchange being $4.86'5. 

The rate of discount on 3 'months Bank Bills in London is slightly lower 
than the rate of i3terest on call money in New York, and much lower than 
the rate of discount on endorsed bills. All the rates are low in the x890-x900 
decade. 

The variation as shown by the probable error is almost the same for the 
two discount rates, and is appreciably greater for call money in New York. 

The relationships may be more easily examined in Diagram 5 attached, 
which sets out the annual averages in four curves. It is seen that the rate 
of exchange tends to be high when the rate of discount in London is low, 
and that on the whole the rates of interest and discount move up and down 
together. 

The correlation coefficients are as follows:-
Between the London-New York rate of exchange and the 
Rate of interest on floating money in London 
Rate of Discount on 3 months Bank Bills • 
Rate of Interest on call money in New York 
Rate of discount on endorsed bills in New York. 

Between the 3 months rate of discount in London and rate of 

-'42 

-'42 
-':1:7 
-'37 

discount in New York • + '45 
29 
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TABLE XVI 

London. Rate of Rate of Rate of 
New York dtscount on interest on discount lD 
Exchange 3 months caD money New York 
$4oDlltted Bank Bills IDNew on Endorsed 

in each case. in London. York, Bills, 

%1 % % 
1882 . 87'4 3'47 3"42 -
1883 85'4 3'00 2'58 -
1884 85'9 2'33 1,69 -
188S 8S'9 2'20 1'17 4,63 
1886 87'1 2'13 3'21 4'SI 
1887 86'0 2'47 4'S8 S'88 
1888 88'1 2'29 1'7S 4'8S 
1889 88'3 2,66 2'67 5'00 

1890 86,8 3'72 5,84 5'94 
ISg1 86'8 2'58 3'10 5'98 
1892 87'8 I'S5 2,63 4'S2 
1893 86'9 2'08 3'04 6'93 
1894 88,x ~o '98 3'44 
I89S 89'S '73 I'S6 3,86 
1896 87'9 x';t 3'IS 5'77 
1897 86'9 r'73 1'67 3,86 
1898 85'3 2'S6 r'90 4'25 
1899 87'0 3'15 3'So 4'22 

1900 87'1 3'72 2'59 4'78 
I90r 88'0 3'20 3'19 4'53 
1902 87'8 2'90 4'40 5,06 
1903 86'9 3'37 4'08 5'S2 
1904 87'0 2'6z 2'13 4'3r 
I90S 86,6 2,60 3"42 4'32 
1906 8S'7 3,83 S'6S S'60 
1907 86'4 4'28 3'29 6'22 
1908 86,8 2'33 I'gB 4'S8 
1909 87'6 2'IS 2'S8 3,85 

1910 86'9 3'x6 11<'71 5'12 
I9II " 86,S 2,88 2'74 -
1912 87'0 3'53 3'43 -
1913 86:9 4'41 3"46 -
Average 87'0 2,69 2'94 -P,E, . '59 '55 ,76 -
Average to cotnpa ewith 

New York disco ~trate 2'SS 2'95 4'91 
P,E, , , , , '58 '78 '57 



DIAGRAM 6. 

~~erage monthly rates 1882-1913: London floating rate----
_ondon 3 months" discount----- - New York call money rate ---
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The relationships are very different to those shown by the Paris rates; 
a high rate of exchange (London-New York) goes with low rates in London, 
while there is a very small correlation between the rate of exchange and the 
rate of interest on call money in New York. The New York discount rate 
correlates negatively with the rate of exchange, which would not have been 
expected, and this is doubUess due to the fact that the London and New York 
discount rates. show a fair-sized positive correlation, It is not nearly as 
large, however, as the correlation shown between the Paris and London 
discount rates, 

We next have to examine the monthly flverages, and these are set out in 
Table XVII and in Diagram 6, 

All the curves 'show some similarity, the rates being highest at the begin
ning and towards the end of the year, The agreement between the rates of 
interest and discount in the two centres is not nearly so close, however, as 
that between the Paris and the London rate, The rate of exchange, on the 
other hand, shows more apparent connexion with the other rateR than the 
Paris rate of exchange. 

The movement of the call money rates in New York shows the least 
connexion with the movements of the ~er rates, and there are quarterly 
maxima at the beginning of January, April, July, and perhaps October, 

The New York discount rate shows maxima in May and October, the 
beginning and end of a six-monthly period, which may show that they are 
connected with each other. 

TABLE XVII 

Averages of r88z-I913 (unless otherwise stated) 

Jan. Feb. Mar Apr. ~y. Ju ..... u1y Aug. Sept. Oct. Nov. Dec. 

F10atmg rate, per cent. • 
in London 2'35 2'44 2'6f 2'16 I,86 

3 m, dis, rate per cent, 
I'59 I'30 I'49 1'5S Z'I2 2'6.4 2,80 

in London . 3'17 
London-New York Ex., 

2-82 2'14 2'34 2-4Z Z-13 1-83 z-:Z7 2-54 ~'97 3'53 3'44 

$4 omitted 86'4 87'4 
Call money rate in N, 

87,E 87,6 87'9 87'9 87-3 87'2 86,S 86'0 86'2 86'3 

York, per cent. 4-63 2'24 
Dis. rate in N. York per 

Z'4S 3'39 2'12 2'12 2,80 1,86 z-6S 3'40 3'44 3'5I 

cent, for 1885-190I _ 5"32 4,88 4'6c 4'87 4'93 4'55 4-08 4'50 5'07 5"46 5'17 5'25 

The rate of exchange is at its minimum in October, when the New York 
discount rate is at its maximum, 
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We have now to examine the relationships between the different rates 
for the same months of the different years, and Table XVIII sets out the 
correlation coefficients between the London-New York exchange rate, and 
(a) the rate of interest on floating money, (b) 3 months discount and 6 
months discount rates in London, (c) the call money and discount rates in 
New York, all except the last, which is for the years 188S-I910, being for the 
years I882-1913_ 

Generally speaking the correlations are negative, showing that high rates 
of exchange go with low rates of interest and discount in both centres. This 
is in the expected direction as far as London is concerned, but is unexpected 
for the New York rate_ The position is thus somewhat similar to that of 
Paris, only that, in the case of the New York exchange, it is London that gives 
orthodox connexions, while with the Paris exchange these were given by the 
foreign centre_ . 

There are other dissimilarities; the correlation coefli.cients are somewhat 

tABLE XVIII 

CorrelatIon coefficients between the r.o;don-New York rate of exchange and-, 
• 3 months 6 months Call money DISCOunt 

Floatmg Tate mscount rate chscount rate rate 1n rate In , 
m London. mLondon. mLondon. New York_ New York. 

January --52 -'40 --39 --13 --37 
February --19 --I7 --IS --02 --17 
March _ --21 --28 --I6 --27 --21 
April --20 --37 --31 --34 --04 
May --39 --44 --44 --oS --03 
June --13 ~-I4 --14 --25- --oS 
July --06 --07 --IS --36 --55 
August + -16 +-04 --IS --10 --32 
Siptember +-20 +-08 -00 --27 --I9 
October +-17 +-13 + -01 --08 --26 
November --06 -'14 --24 --03 -'35 
December _ . --10 --19 --31 --08 --32 

Average -20 -20 -20 -17 -24 

smaller with the New York rates than with the Paris rates, while the New 
York coefIi.cients tend to be often high when the London coefficients are 
low_ 

In the case of both London and New York, the rates for short Inoney appear 
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to be less closely connected with the exchange rate than are the discount 
rates, 

It is also to be noticed that for the months, of August, September and 
October the London rates tend to be positively correlated with the exchange 
rate, thus disagreeing' with the rest of the year and with the annual average 
correlation, . 

A further table is given to show th~ 'correlations obtained between the 
rates of exchange and (a) the difference between the floating and discount 
rates for the years 1882-1913 in London, and (b) between the London 3 months 
discount rate and the New York discount rate for the years 188S-1910, 

TABLE XIX 

Correlation coefficients between the London-New York Exchange and-

The .. DifI!' between The U DUf!' between t. Dift'." between the 

the :fIoatmg rate m the tioatmg rate in 3 months cbscount 
rate m London and the London and the London and the New Yark cbscount 3 months cbscount 6 'months cbscount rate (+ = New York rate m London. rate 1D Londcm. rate relatively hzgher). 

January , +'20 +'39 -'04 
February +-15 +"21: -'16 
March , +'08 +'19 -'38 
April, -'48_ -'33 -'34 
May', -'07 + -oS -'27 
June .. -'07 .!-'O4 -'24 
July, , -'30 -'34 +'48 
August -'46 -'54 +'25 
September -'35 -'42 +'23 
October, -'23 --47 +'32 
November -'21 -'23 +-04 
December -'20 -'29 +'14 

Average, "23 '29 '24 

Looking first at the correlations with the differences between the London 
floating and discount rates, it is seen that for the first thIee months of the 
year a high discount rate goes with a large .. difference," while the reverse 
holds for the remainder of the year; the coefficients are largest for April and 
for the last six months of the year, 

Coming now to the correlations for the differences between the discount 
rates at the two centres, it is seen that the year is divided clearly into two 
portions, the earlier part, when a low rate in New York relative to London 
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goes with a high exchange, and the latter, when the reverse obtains. A 
priori, one would have expected all the months to show positive correlations. 

On considering together the relationships between the exchange and the 
London rates set out in the two previous tables, it is apparent that, as far as 
the London rates are concerned, the year divides itself into three parts :-

(I) The first three months of thE! year, when high exchange rates go with 
low fioating and discount rates, but with large" differences." 

(2) The months August, September, and October, when high exchange 
1"I\tes go with high floating and discount rate, and with small .. differ
ences." 

(3) The remaining six months, when high exchange rates go with low 
floating and discount rates, and with small differences~ 

To agree with these facts it will be apparent that in the ~t three months 
a variation in the rate of exchange must go with a larger variation in the 
discount rate than in the floating rate, and in the months August fo October 
with a larger variation in the floating than in the discount rate. 

On calculating the amount of vari'ation in the floating and discount rates 
corresponding to a constant variatiin in the exchange rate which has been 
done for the three months" differences" only, the above is, of course, found 
to occur, as is shown in the table on page 36 for the typical months January, 
May, and September. 

A final table, No. XXI,is given on page37 showing the montblyrelationships 
between the London floating a.nd 3 months ratll of discount and the rate of. 
discount in New York, together with the variation in the London rates that 
goes with a constant variation in New York rate, for the years I885-1910. 

The discount rates in the two centres are seen to be closely connected, as 
are the London and Paris rates, but in the case of New York the relationship 
is peculiarly small in October, and is a little low in April and July, i.e. in 
three of the four quarterly maxima of the New York call money rate. 

The movement in London corresponding to a variation in the New York 
• discount rate~f I per cent. is seen to be, on the average, '4 per cent., a move

ment in New York thus going with a movement of about half the size in 
London. This should be compared with the movement in the French discount 
rate, which is a little less than that of London. 

What explanation can be provided to account for the relationships 
set out? 

The general negative relationship between the exchange rate and the 
floating and discount rates in London would have been expected, but the 
negative relationship with the New York discount rate requires explanation. 
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TABLE XX 

The floating rate and 3 months discount rate in London corresponding to different 
rates of exchange between London and New York-

Calculated corre- Calculated corte-

Bate of Exchange, spoudmg rates of SPODWDg 3 mouths 
interest on fioabng discount rate 1D 
money m London. London. 

% % 
January 4,85'5 2'96 3'56 

6'0 2'78 3'43 
6'5 2,60 3'30 
7'0 2'42 3'17 
7'5 2'24 3'04 

May 4,87'0 2'38 2,80 
'5 2'24 2-65 

8'0 2'10 2'50 
8'5 ;['96 2'35 
9'0 1,82 2'20 

September 4,85'5 ;[,68 2'54 
6'0 1'74, 2'57 
6'5 ;[,80 2-60 
7'0 x,86 2,63 
7'5 I'92 2,66 

It would seem that it must be due to the fact that in the general move
ment of the rates at the two centres the influence of London is overwhelming, 
and the New York rate follows the London rate, giving like it a negative corre
lation, There is a slight indication that in the months of August, September, 
and October the movements in New York cause corresponding moVement!; 
in London. This explanation is then similar, but in the opposite sense to 
that provided to account for the unexpected relationship between the London 
rates and the London-Paris exchange. 

The power of London to .. pull .. the rates during the period examined was, 
perhaps, due partly to the fact that it was a creditor market, again similar 
to the London-Paris position, but in the opposite sense. There are, of course, 
great differences in the positions of Paris and New York relatively to London, 
the actual difference in distance naturally tending to make Paris have closer 
relationships. Economically speaking, also, London lies between Paris and 
New York, and perhaps partly on this account the London-New York exchange 
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TABLE XXI 

CorrelaboD coefficients between t per ceJ).t. va.riatlon 1D the New 

the New York duicount rate and- York dlscount rate goes Wlth 
vanatlons 10-

, 
. The London The London 

Th.London 3 months The LondoD 3 months 
fioating rate, chscount rate. fiootmg rate of c:hscount rate of 

" 
% % 

January + '58 +'54 '5 '5 
February , +'39 +'28, '3 '5 
March' , +'3I +'37 '4 '4 
April +'20 + '20 '2 '3 
May +'23 +'32 '3 '2 
June +'39 +'40 '5 '4 
July +'29 +'3I '3 '2 
August +'26 + '33 '4 '3 
September +'SI +'39 '2 '3 
October +'I8 . ..,. '09 'I '2 
November +'43 +'53 ,6 ,6 
December +'43 '+ '54 '7 '5 

Average '35 '36 '4 '4 

correlates negatively with the London-Paris exchange for part of the year 
and positively for the remainder, From the point of view of its constitution, 
too, the London money market lies between Paris and New York, Paris is 
centralized, unfree, and carefully regulated, London is non-centralized, free, 
and subject very much to the movements caused by variations in supply and 
demand; while New York is (or at any rate was, during the period considered) 
~n-centralized, free, and almost unregulated, 

It is likely that some of these peculiarities are in large part due to the 
nature of the inhabitants of the countries in which these markets are situated, 
The French r:xe thrifty, conservative, not adventmous, and willing to be 
.. administered," and the rate of interest can, therefore, be nsually maintained 
at a low rate if it be desired, 

The British may be conservative, but they are much more adventurous 
and much more independent, and the rate of interest cannot therefore be 
regulated in the same way ; while the Americans, with their comparatively new 
country and less tradition behind them, cannot help being still more adventur
eus and independent (this, perhaps, in a somewhat different sense to the 

J) 
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independence of the British), and their natural rate of interest is considerably 
higher. 

Dealing with the" difference" relationships, which as a rule are negative,' 
it may be remembered that in'Chapter II it was suggested that a large" differ
ence" was an indication of the fact that a larger amount of bills than usual 
were being offered for sale. Assuming that this be correct, it is to be expected 
that a larger amount of .. exchange" than usual will be required, and the 
rate of exchange will therefore be lower than usual when the "difference" 
is high. An explanation is thus prdvided for the negative correlation between 
the·" differences" and the exchange rates.' In the early months of the year, 
when the correlation is positive for the London-New York exchange, the 
absorption of floating money, due to the collection of taxes during the first 
quarter of the year, affects the floating rate so much more thaI! the discount 
that the correlation between the London-New York exchange and the .. differ
ence .. becomes positive, the rates themselves obeying the orthodox connexion 
with the exchange, according to which high rate of exchange goes with low 
rates of interest and discount. ' 

An examination of the movements 01 the weekly rate for the years already 
considered, which was made after the foregoing work was completed, shows 
that if the :floating rate in London moves up or down, the London-New York 
exchange generally moves up or down in the same direction the following 
week, except in the months of February and July, and excluding these two 
months the movements in the same direction are 394 as against 203 in the 
opposite direction, the odds against this being a chance occurrence being 
about I.400 to I. 

During the months of June to September, a movement of the exchange 
rate up or down is followed the next week on ISI occasions by a movement 
in the same direction of the London :floating rate, as against I24 in the opposite 
direction, the odds against this being a chance distribution being about 4 
to I. 

Both the above disagree with the orthodox theory according to which 
a rise in the exchange rate should be followed by a fall in the rate of interest, 
as indicated by the ":floating rate." 

On the other hand, a rise or fall in the .. difference" in one week is followed 
by a fall or rise in the exchange the next week on 179 occasions during February 
to May, as against 14I in an opposite sense (odds 10 to I against it being 
chance), which accords with the theory advanced in these pages, while during 
June to August a rise or fall in the exchange in one week is followed by a 
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{all or rise in the " difIerence " the next week in I30 cases as against 91 c;l,ses 
in the opposite direction (odds against chance being 60 to xl, again agreeing 
with the theory advanced. 

The results set out in this anI! the preceding chapter seem to be of theoretical 
interest, as showing that the orthodox theory of " foreign" exchanges, accord
ing to which high rates of exchange go with low rates of interest and discount, 
does not always obtain, In many cases the coefficients are small, but they 
may be of practical interest, as measuring definitely relationships which are 
probably abjeady known by experience to those engaged in dealing with the 
business of exchange and bill-broking; they may in fact be said to " crystallize 
experience." The method used has the advantages over .. experience" that 
the more remote events are given as much weight as the more recent, and 
that exceptions to rule are more easily noticed. Further than this, the method 
can be applied more or less mechanically, so that more time can be spent on 
an examination of causes and effects" since less time is required for" learning 
by experience." Unfortunately, at the present time the actual relationships 
described do not seem to be directly applicable to' post-war rates, but it is 
likely that the reasons causing them are still operative, though, perhaps, with 
difIerent results, and that when fr& conditions again apply to the money 
markets of the world the knowledge may be directly applicable. 



CHAPTER V 

CALCULATION OF AN EQUATION FOR THE PREDICTION OF 
THE FUTURE FLOATING RATE FROM THE DIFFERENCE 
BETWEEN THE FLOATING RATE AND THE RATE OF DIS. 
COUNT ON BANK. BILLS. THE RAT~ OF EXCHANGE 
BETWEEN THE UNITED KINGDOM AND THE UNITED 
STATES OF AMERICA. AND THE RATE OF EXCHANGE 
BETWEEN THE UNITED KINGDOM AND FRANCE 

IN the earlier pages of this pampblet it has been shown that the variations 
in the rises and falls in the floating rates for the coming five months can be 
foretold, to some extent, from the variation in the size of the difference between 
the floating rate and the rate of disco~t on Bank Bills. It has further been 
shown that the variations in the "difference" show connexions with the 
variations in 'the rates of exchange between the United Kingdom and the 
United States of America and France, while the variations in the two exchanges 
themselves also correlate with each other. To complete t1ie series, the rises 
and falls in the future floating rates were correlated with the two exchanges, 
and it was found that in many months of the year fairly high relationships 
exist. 
- Now, it will be obvious on consideration that some of these relationships 

may be due to the existence of others. H, for instance, the .. difference .. 
correlates very higbly with the future floatmg rate and also with the American 
exchange, it is likely that the exchange will show an appreciable correlation with 
the future floating rate, purely, perhaps, on account of the relationship if 
both with the .. difference." Whether such a relationship is independent 
or not can be determined by applying the .. multiple correlation" method. 
This method has been kindly applied for me to the month of J~uary, for the 
six months rates, by Mr. W. S. Gosset, and he finds that the inclusion of the 
American exchange with the .. ditterence" adds but little to the accuracy of 
the forecast of the future floating rate, but that the French exchange adds 
to it appreciably, and he suggests that the French exchange has an .. effect .. 
on the future floating rates separate from the .. effect " connected with the 
.. difference." The following table sets out the correlations between the 
difierent series:- . 

40 
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TABLE XXII 

To show correlation coefficients between 

(A) and (B) 
The rises and falls in the rate of interest 

on floating money from January to 
the average of the next five months. 

DIttO. 
DIttO. 

The differences between the floating 
rate and the rate of discount on 6 
months Bank Bills. 

Ditto. 
The U.S.A.-U.K. exchange. 

The differences between the 
floating rate and the. rate of 
dIscount on 6 months Bank Bills + .70 

The U.S.A.-U.K. exchange . + ·4x 
The U.K.-French exchange - ·Sx 
The U.S.A.-U.K. exchange . + ·39 

The U.K.-French exchange. 
The U.K.-French exchange . 

-·30 
_·xx 

Now. in the absence of any outside knowledge (including the relationships 
set out above), the only conclusion that can be drawn from the data of the 
years examined is that the rise in th~ floating rate from a January to the 
.. next five months "'Win be the average rise of the years examined, namely 
·33 per cent., and the .. probable erroi" of this prediction will be ·58 per cent .• 
i.e. over a number of cases half will fall nearer to the average (i.e. ·33 per cent.} 
than ·58 per cent. and half will be farther away. If, however, we make use 
of the .. difference" relationship, the probable error of the prediction falls to
·41 per cent. If the American exchange relationship be included it falls to .40 
per cent., if the French exchange relationship be included to ·36 per cent., 
and if both exchanges are included, to the same figure. The inclusion of the 
American exchange does not, therefore, appreciably improve the prediction, 
but the inclusion of the French exchange gives some improvement. On this 
account it is suggested that the effect of the French exchange on the future 
floating rate is independent of that of the .. difference." 

The equation for calculating the probable rise or fall in the floating rate 
for January to the average of the next five months is:-

R = 1·055 D - -<>433 F, 
where D is the .. difference," above or below the average. 

F is the French exchange above or below the average, expressed in 
centimes. 

R is the rise in the floating rate, expressed in percentage. 

If. therefore, in a certain January the .. differences" were ·4 per cent. above 
the average for all Januarys. and the French exchange were 5 centimes below 
the average for all Januarys, then the most probable rise in the floating: 
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Tate to the average of the next five months for the particular January taken 
would be:- . 

Xo055 x °4 + o()433 x 5 above the average rise for Januarys, or 
°422 + '2165 

or -64 per cent. above the average vse. 
Equations could, of course, be worked out for the other months of the 

year and for the 3 months rates of discount; enough bas been done, however, 
to give an indication of the way in which the "multiple-correlation .. method 
may be put to practical use. The actual equation given cannot be directly 
applied, of course, to post-war rates, and may be altogether inapplicable, as 
far as the rate of exchange is concerned. With currency stabilization and a 
return to normal conditions of supply and demand it is likely, however, that 
a simiIar equation could be calculated. 



CHAPTER VII 

ON VARIATIONS IN '1;'HE PRICES OF COMMODITIES 

VARIATIONS in the prices of commod,ities affect every one, but, in ordinary 
times, they, are usually small enough and they arrive sufficiently slowly to 
be left to the consideration of "economists.~' The variations during and 
since the war have been so great, however, that the subject has forced itself 
into general prominence. 

Variation in prices is by no means a new phenomenon, for the rise in 
prices of some commodities during and after the Napoleonic Wars, the Civil 
War in America, and the Franco-Prussian War, were also sufficiently large 
to draw to themselves general attention. In modern times the more strik
ing variations have been connected .with wars, and, though it was fairly 
obvious before, it seems to be ·now generally accepted that such rises in 
prices are due to the increase in tile ~ount of .. money" available for 
spending, relative to the supply of commodities to be bought. 

It must not be supposed, however, that variations in the price-level can
not take place during peace, for a great rise took place, in fact, in the 
middle of the nineteenth century, at the time of the gold discoveries in 
California and Australia, while a considerable fall took place during the last 
two decades of the same century, probably because, on the one hand, the 
supply of gold failed to meet the normal requirements (largely because 
Germany took to using gold as a basis for its currency), while, on the 
other, the supply of commodities increased faster than before, on account 
qJ improvements in manufacture and in the means of communication. 

The price of things in general is usually said to depend on .. supply and 
demand," but this "law" is subject to the proviso that the "demand" 
must be an ;ctual demand, backed by money; the demand of Russia for 
locomotives at the present time, for instance, is only a potential, not an 
actual, demand, and, in the absence of any arrangement for the payment 
of their purchase price, is not likely to affect the price. 

It might have been expected that the proper price for any particular 
commodity couId have been fixed from a consideration of the supply of and 
the demand for it, but in addition to the difficulties of measuring these factors 

I Republished fmm the BIJ1I!usr.' Mllf/Uitu for September, 19'''. 
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there is the difficulty, which is quite external to the parti.cular commodity 
concerned of the vapations in the general price-level, which certainly depend 
on the varying amounts of money spent and goods bought. This is, of 
course, an obvious conclusion, about which there can be no dispute. It is 
equally obvious, too, that if only a certain amount of money is available for 
spending, and if ·the quantity of goods for sale remains constant, the price 
level of the goods cannot be all high all it might be if the amount Ilf money 
were doubled. 

What is known as .. The Quantity Theory of Money" proceeds a step 
further and suggests that rises in the price-level are due to increases in the 
amount of money available for spending, while detractors of the theory sug
gest that prices rise first and that ilien the amount of the money to be spent 
has to be increased. It would seem that the theory is correct, but it is 
very difficult to prove it, in practice, at any particular time. In 'the first 
place, the available statistics are inadequate; in the second place, it is very 
difficult to give an exact definition of the term .. money," which may consist 
in normal times of a golden sovereign, of a bank-note, or of a credit given 
by a banker, and this 1ast may depem not on an actual rise in prices, but 
on a rise that is expected to take place. In this way a prospective rise in 
prices may be the cause of an increase Ih the currency, and, in so far as this 
is true, the Quantity 'Theory may be a somewhat incorrect expression of the 
truth: " 

In dealing with individual commodities, a further difficulty arises which 
is not connected with the supply and demand relationship for the particular 
commodity concerned, namely, that if a greater proportion than before of 
the available money is spent on some commodities, there will be less avail
able for spending on the remainder. The prices of some commodities may, 
therefore, rise, while others are falling for reasons quite unconnected with the 
supply anq demand relationship, for one set of commodities alone. Although, 
therefore, it is very difficult theoretically, and in practice impossible, ~ 
calculate what the prices of commodities should be, it is comparatively easy 
to obtain and tabulate actual prices, to see, in fact, what the result of the 
division of .. money" by .. goods" has been, and it is propo;ed to set out 
and consider the prices of various commodities for the years 1850-1910, 
which were all years when prices in the United Kingdom were uncontrolled 
by the Government. 'The data examined consist of the .. index-numbers H 

provided by Augustus Sauerbeck, which have been published in the Joornals 
ef IhB Royal Statistical Society for 1886 and subsequent years. These data 
consist of the average annual prices of 43 commodities for the whole period, 
of a 44th (nitrate of soda) from 1:866, and of a 45th (petroleum) from 1873. 
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The average price for the years 1867-77 for each commodity separately is 
taken as the unit lOa, and the prices of each individual year are taken as a 
percentage of this figure. The 45 percentages for each year are then added 
together to obtain the total index number for the year. 

It is obvious that in order to provide a perfect .index number the price 
of each article bought and sold ought to be included, but, owing to their number, 
this is impossible of performance, and we have to be content with a selection. 
The 45 articles selected have been chosen as being representative of things 
sold, and in order to give more weight to some articles which are of more 
importance than the others two separate quotations have been assigned to 
such commodities as wheat, beef, mutton, coal, and cotton, so that they have 
more weight in the total than, for example, butter. The 45 items are made 
up as follows:- • 

Vegetable food . 
Animal food 
Sugar, tea and coffee 
Mmerals • 
Texttles • 
Sundry materials 

Total • 

8 numbers 
7 
4 
'7 
8 

45 
The index numbers for the 6r years, from r850, are set out in the following 

table :-
i8so 77 I870 = 96 'I890 72 
I8S1 75 I871 = IOO I891 72 
I852 78 I872 = I09 I892 68 
1853 95 1873 =lU 1893 68 
x8S4 = I02 r874 == IOZ 1894 63 
r8S5 == 10I. 1875 96 1895 6z 
1856 == 101 1876 95 1896 61 
1857 = r05 1877 94 1897 62 
r8s8 = 91 I878 87 1898 64 
r8S9 = 94 r879 83 1899. = 68 
I860 = 99 I880 88 I900 75 
1861 =198 r8Bl: 85 1901 70 
I862 == 101. I882 84 I90Z 69 
1863 = r03 1883 82 1903 69 
r864 = 105 I884 76 1904 70 

1865 = IOl 1885 72 1905 72 
1866 = I02 I886 69 1906 77 
:1867 = 100 1887 68 1907 80 
r868 99 r888 70 1908 73 
r869 = g8 1889 72 1909 74 

:19ro 78 
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The diagram on the opposite page sets out the above in the form of a 
curve. 

The highest figure reached is seen to be III, in 1873, while the lowest is 
61, in, 1896-about half the maximum. 

The average of the whole series is 84, the first half giving 96, and the second 
72 • 

The average differences between the index number of two consecutive 
years is 4"0 in the first half and 2·6 in the second. A greater difference would, 
of course, be expected in the first half than in the second, because the price 
level is higher, but, allowing for this by dividing the differences by the price 
levels, we find that the difference becomes 4'2 per cent. for the first half and 
3.6 per cent. for the second, showing that the variation in the price level from 
year to year has been, roughly, the ~ame in both periods. 

In so far as the index number is a good guide, this may be taken as the 
size of the variation in the price level, over the sixty years, that has been 
due to the variation in the proportion of money spent to goods sold, and it 
will be interesting to continue the same examination for the price level of the 
different groups of commodities, andeIor the individual commodities which 
go to make up the index number. . 

To take Sauerbeck's own grouping, according to the use to which the 
commodities are put, the following table sets out, for the two halves of the 
period taken, the average index number of the six groups of commodities. 

Table to show average index number-

For tho foll,owing groups. 

Vegetable food . • 
Animal food. . . 
Sugar, tea and coffee 
MInerals . . . 
Textiles . . . • 
Sundry materials 

Total index number for comparison 

95'9 
9I '2 

96"7 
95.8 
96'4 
99'7 

96 

1880-1909· 

The individual figures are, of course, closer to the average total figure 
in the first half than in the -second, because this period contains the base years 
1867~7, when each individual was brought to 100. It is seen that in file 
first half " animal food" is considerably lower than the other groups, showing 
that either a smaller proportion of the available money was spent on this 
kind of food, or that the supply of it was greater, relative to the demand, than 
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it afterwards becam!l. This is, in fact, the chief feature of the earlier period. 
In the second period, the .. sugar" group and .. textiles" are well below 

the average, while" animal food" is well above it. In other words, the demand 
for" sugar, tea and coffee" relative to the supply has fallen off, while that for 
" animal food" has increased. What has happened? Has the supply altered, 
or the demand? It would not appear that the demand for sugar, tea and 
coffee has diminished (and, of course, in fact, it has increased enormously), 
and, if this be the case, then the supply must have increased very considerably. 
and this ~ what has happened. ' 

Wlth animal food there is no reason to suppose that the demand is less 
than it was; rather it would be expected to be greater, and the increase 
in the price level, relative to other commodities, is probably due to the relative 
fall in production of animal foodstuffs. and also to the fact that. as some other 
prices have fallen to a considerably greater extent. more money has been 
available for meat and has been spent on it. This may be taken as a result 
of the rise in the standard of living in the United Kingdom. 

The textile gl'oup is in the same position as the sugar group, a greater supply 
and not a smaller demand probably ac~ounts for the relatively reduced price. 

Now we c~~e to the year-to-year variations for the groups, and these. 
expressed as a percentage on the avera\e index number. are set out in the 
following table for the two periods. , 

Table to show average year-to-year variations, expressed as a perceptage 
on the average index number:-

Vegetable food . 
Animal food • • 
Sugar, tea and coffee 
Minerals . • . 
Textiles 
Sundry materials 

',For 18s0-80. 1881-1910. 

It is seen that most of the groups have a greater variation than the total 
index number. as would be expected. for they are affected by variations in 
their own peculiar supply and demand relationship. in addition to those in the 
proportiop. of total money spent to total goods sold. It is interesting to note, 
however. that two of the groups (animal food and sundry materials) show a 
variation no greater than that of the total index -number. seeming to show 
that either there have been no variations in the prices of these commodities, 
except those due to the variations in the general relation between money and 
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goods, or that there has been some coinpensatory influence, which has caused 
their variations to be in opposition to the general movement of prices. 

In order to measure how close has been the connexion between the move
ments in the individual groups, the index numbers for the sixty years for each 
group have been correlated together and the results are set out in the following 
table. 

Table to show correlation coefficients obtained between:-

Animal Sugar, Tea Mmeral Textile Sundry 
Group. and Colfee. Group. Group. Group. 

\ ------
Vegetable Group, +'47 +'78 + -60 +·60 +'87 
Aruma! Group . - +'40 +'36 +'37 +'56 
Sugar, etc •• - - +'44 +·69 + "79 
Mmerals - ~ - + '51 +·67 
Textiles - - - - +'74 

It is seen that the size of the coefficients is very various; they are all posi
tive, showing that there is a tendenc~ for the prices of all groups to move 
together. The average of all the coefficients is + '59, and this may be taken 
as the value of the common factor tAat affects the prices of all groups about 
the mean of each. 

We now come to individual commodities; the price level of these, together 
with their "year-to-year" variation, is set out in the table on page So. 

The table shews, in a striking way, what a great difference has occurred 
in the falls in the price level with different commodities, and also what a 
very large difference has occurred in the year-to-year variation. 

To take the changes in price level first, the average fall in the total index 
number has been shown to be 24 points, from 96 to 72, between the first thirty 
years and the second. Now, certain commodities have fallen much more than 
tliis, cotton having fallen about So points, English wool 43, sugar about 40, 
silk 38, tallow 31, tea 49, and soda 38, while certain others have not only not 

.fallen but have risen in price, namely, tin by two points and coal for export 
by three points. 

These peculiarities have, of course, been caused by a change in the demand, 
, relative to the supply. Which factor, the reduced demand or the increased 

supply, has been the more potent? For all the items tpat have been noted 
above as having fallen more than the average, it is alplost certainly the increase 
in the supply that has been the effective factor, except, perhaps, in the case 
of silk, for which the demand may have fallen off more than sufficiently to 
counteract the cheaper cost of production. 
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With the two items that have shown an increase in value, the chief factor 
has probably been that the supply has failed to meet the increased demand, 

Table to show in descending order of average percentage variation :-

AN::~ A_1a.'"I0,... VarlaUOD. expreased, 

vanatl .... ::ca~~b: 
Fo. 

:r:8$0-19. , 188o-x909. IS,SO--ao. 1881-1910. ,8_ 1881-1!iU:O. 

Potatoes 92'3 66'3 16'9 10'3 18'3 IS'S 
Cotton A , 109'7 51'1 22'0 7-0 20'2 12'3 

Cotton B , 107'9 59'4 21'4 6,6 19'8 rX'1 

Wool A 93'4 50'7 12'6 5'5 13'5 10·8 

Jute 98'9 74'2 lO'S 8,8 10·6 U'9 

Sugar A 100-0 51'7 9'9 6'3 9'9 12'2 

Tin 100'7 10 2'7 10'4 II'3 10'3 II-o 
\IronB~ 92'0 71'S 11'3 6'3 12'3 808 

Wheat A , : 95'6 57'4 II'S 5'" 12"0 9'1 
Matze. 99,6 68'9 rO'4 7-0 10'4 10'2 

PIg Iron 88'4 72.'3 U'9 5'1 13'4 7'1 
Coi'l>e. 113,6 77'0 TO 10'3 7 6 13'4 
WheatB, 95'8 62.'4 11'2 5'1 1I'7 8'2 
sugarB 99'9 51'1 8'6 56 8,6 11'0 

Flour • JOO-o 63'9 11'4 4'9 II'. 7'7 
Hemp 92'2 77'4 9" 6,8 9,8 8,8 

Coal A 82'7 85'6 7'9 7'3 g,6 8'5 
Linseed Oil 10Z',I 71'7 7'3 7'3 7'" 10'2 

Coffee, 87'2 85'6 6'9 8'S 7'9 9'9 
51lk !12'7 54'8 8,8 4'5 g'S 82 
Indlgo 888 59'1 10'2 3'7 U'S 6'3 
Flax 99,8 65'S ·8'2 5'6 8'2 8,6 

Lead 101'2 64'3 5'9 6,8 5'8 10·6 

CoaiB 88'3 79'4 8.., 5'7 9'J 7'2 
lbee " 99'9 70'6 g'I 5-0 g'I 7'1 
Tallow 104'7 73'9 7'4 6-6 7" 8'9 
WoolB 

" 
100'1 75'0 1'3 6-0 1'3 8'0 

Ohve Oil , 103"9 74'S 8'7 5'1 8'5 6'9' 
Pork 95'9 86'7 6'7 7'0 7'0 8'1 
HIdes , 94'3 86'2 8'5 5'1 go 5'9 
Palm 011 , 99'8 70'9 14 6'7 7'4 9'5 
Tea 99'3 50'0 8'0 3'1 8'1 6'2 
Oats 92'3 70,6 6'9 4'5 75 6'4 
Soda Nitrate 1°7'4 6g'7 8'2 4'" 7'6 5'1 
MuttonB - 91'1 86'0 5'1 5,8 5'5 6,8 

Buley 91'7 67'2 8'0 3'7 '11'7 5'5 
Bacon 91,8 86'1 6'1 4,8 6,6 5'6 
Tunber 1°7'4 78'8 7'8 3 6 7'3 4,6 

Mutton A . 91'S 90'4 5'2 5'3 S'7 5'6 
BeefB 88'S 83'1 4'9 4'1 S'S 4'9 
Loathe. 92'1 88'1 6'3 .. 8 6-8 .'0 

Butt .. 9r''[ 83'9 4'9 2,8 5'4 3'3 
Beef A . . 88-0 84'S 3'9 3 6 4'4 4'3 

Cottcm. A .... .. Pair DboDerah I.; Cotton B _ .. MiddlinC AmeriCIID·t ; Wool A _ .. BDgI1sb lJDcolD n; Wool B -
"lIeriI:ao II; S1lgU' A .. average of .. Bnbsh West Indian" iDd ., Best German 00

• SQ8II' B - .. Java Ploatiq ~ II. 

=tDi:::::::=~;_~~··~::';.~:.A~~~~~~-;~M~ 
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Coming now to the differences in the vatiation in price of the different 
commodities from year to year, this is surprisingly great, many of them having 
a variation of as much as IO per cent. of their price. 

At the one end of the scale we find the following items which vary from 
year to year, over b6th periods, more than IO per cent.: Potatoes, cotton, 
English wool, jute, West Indian and German sugar, tin, iron bars, Engltsh 
wheat, maize, pig iron, and copper. " 

At the other end of the scale we have the following varying less than 7 per 
cent.: Oats, soda, mutton, barley, bacon, timber, beef, leather, and butter. 

AS has already been pointed out, in dealing with the variations in the 
group index number, part of this variation is due to the varying relation 
between the money spent and the volume of goods in general sold. This 
accounts for 4'2 per cent. in the first half period and 3'7 per cent. ill the second. 
From this point of view, one of the most striking things is that certain com
modities, namely, beef, butter, and leather, show no more variation than 
that due to this general cause alone, and, in fact, for the second period the 
variailons in the price level ofleather show a smaller variation than the general 
one. This can onlY,be accounted for \>y the price of this commodity being 
somewhat conventionally fixed, as is, for instance, a tram fare. 

Generally speaking, the prices of 'nimal products vary little, and those of 
vegetable and mineral origin much. Comparing animal and vegetable products, 
this is probably because the vegetable crops are much more variable than 
the a~al, and there seems to be no more reason why the demand should 
vary more with one than the other. With mineral products it is probably 
the variations in the demand which cause the chief year to year variations 
in the price level. 

A comparison of the price level of potatoes, the product that shows most 
variation, with that of coal and iron bars, is interesting. On thirty occasions 
during the sixty years a rise or fall in the price has been followed in the next 
;)'tar by a fall or rise, showing that the high or low price has tended to produce 
an increase or a decrease. in the production, which has reversed the price move.. 

-ment of the lJevious year. 
The cases of iron bars and coal are very different; in these cases a rise 

or fall has been followed in the succeeding year by. a fall or rise, in only seventeen 
and fourteen occasions, respectively, showing that the variations in the price 
level have been much more continuous, i.e. have a greater" wave length," 
than those in the price of potatoes. This is due, of course, to the price of 
coal and iron bars being much more dependent on the rises in demand which 
are connected with the .. trade cycle," and usually continue for several consecu
tive years, and with the subsequent falls that usually take place. 
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These peculiarities, are, perhaps, of little practical interest at present, 
but from a banking point of view a consideration of them might give an indica
tion of the commodities upon which it was most safe to lend, either when they 
were actually in hand or when they were in a state of production. 

To a central bureau of information, however. did such exist, the peculiarities 
should be of the greatest interest, for they would assist in forming an opinion 
as to whether one commodity or another was remaining too high in price, as 
compared with the general price level, and whether, therefore, it was desirable 
to embark fresh capital on its production, rather than on that of some other 
commodity which had got ahead of general prices. Such a. point of view may 
be one for the far distant future, but the subject of the price level is of such 
vital importance to all business men and the amount of application of our 
knowledge has been so small that an active grappling with the subject may be 
anticipated and the .. far distant future" may be, therefore, accelerated so 
that it is brought into the offing of time at an earlier date. 



CHAPTER VII 

CHANGES IN THE PRICE LEVEL OF INDIVIDUAL 
COMMODITIES 1 

CHANGES in' the general price level have been of almost daily int~est during 
the last few years, on account of their size and of the rapidity with which 
they have sometimes come about. Since, however, the general price level is 
composed of the sum of the price levels of a number of individual commodities, 
there have, of course, been changes in these also, and it is to be noted that 
these have usually been greater than those of the general price level. These 
changes are of importance second only to those of the general price level, 
and it was thought that an ex~avon of them would be of interest. 

The method adopted has been to calculate each individual index number 
as a percentage of the total index nuwber of the year, or group of years, taken. 
We are thus enabled to see at a glance whether an individual article has move!i 
up or down when compared with the general price level. Sauerbeck's series 
of inciex numbers has been used, and it may be remembered that it deals with 
forty-five commodities, the average price of each of which, for the years 1:868-77, 
is taken as laO. 

The commodities taken may be divided into the six following groups :
(I) Vegetable foodstuffs. 
(2) Animal foodstuffs. 
(3) Sugar, tea and coffee. 
(4) Mmerals. 
(5) Textiles. 
(6) Miscellaneous materials. 

The years ~amined are:-
(I) The five years 1892-6, these being the five years ending with the lowest 

price level of the last fifty years. 
(2) The five years 1909-13, the last five years before the war. 
(3) 1920, the year of the highest price level since the war. 
(4) 1:922, the most recent complete year. 
Beginning with the above six groups, the following table sets out the average 

I Pim pubbshed ill tbe BtMllws' Mag ........ for J .... uary. 19 ..... 
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price level of each expressed as a percentage of the tota.). index number of 
the year. 

189.-6. 1909-13· I 1920. 1922. 

General Index No .• 64'4 80'4 251'0 131'0 
1>er cent. Per cent. Percent. Per cent. 

Vegetable food. 89'0 87.6 9°'5 81·6 
Animal food 124'1 II6'9 104.8 14°'5 
Sugar, coffee, tea • 102'5 69.8 79'0 62·6 
Mmerals 101'7 121·8 II7'7 108'2 
Textiles • 85'4 92.6 1°4'3 102'2 
Sundries 101'5 100'3 97'2 94.6 

By far the most striking point about the table is the fall in the relative 
position of vegetable foodstuffs and the rise in that of animal foodstuffs. 
The greatest part of both these changes took place in or before the period 
r8gH. The former was dye to the jpcreased supply caused by the opening 
up of new vegetable food-gtowing countries, together with the development 
of sea transport. The latter has also b~n largely due indirectly to the same 
cause, for with vegetable food aeaper there was more money available for 
the purchase of animal food. and, since the supply failed to keep pace with 
this additional demand, prices increased. This change in the relativE! price 
level of vegetable and animal produce accounts largely for the transfer of 
land in the United Kingdom from tillage to pasture. 

The fall in the price level of the .. Sugar. coffee. tea" group has beeD 
very great, again leaving morE; money to be spent on other commodities. 

The changes in relative ppsition have been surprisingly small in the remain
ing groups. Minerals have been as high as IZ1·8 per cent., but in 19z0 the group 
stood at only r08·z Per cent. In the Textile group the percentage sank ,0 
85 per cent. in r89H. but it has since been very near the general level. 

Coming now to the prices of individual commodities. the following tables 
set out the percentage of each on the general index numbe1 for th~ same 
years as before. namely. the average of 189H, the average of 1909-13. 1920 
and I9zz. Attention is drawn to some of the interesting points in the notes 
to the tables. 

Wheat and flour have ebbed and flowed; there was a great fall to 189H, 
a small rise to 1909-13. a fall to 1920 and a rise to 192Z. On the whole period 
there has been a fall. from 1868-77. of about 25 per cent. 

Barley has not fallen as much as Wheat. but there has been a heavier fall 
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VEGETABLE FOODSTUFFS 

189.-6. 1909-13· 1920. 1922 

Percent. Percent Percent. Per cent. 
Wheat, English 73'0 76'0 59'0 67'2 
Wheat, American 77'3 83"4 65'7 72'5 
Flour 83'0 85'0 57'0 76'4 
Barley 96'5 86'3 92'3 78'7 
Oats • 101'5 91'5 88'0 85'5 
Maize 91'5 98'4 III'3 73'2 
Potatoes I. 90'3 82'7 82'4 84'7 
Rice 97'5 101:'7 3:67'0 XI3'0 

since 189:H> and from 1:920 to 1:922. These have been connected with the 
reduction in the quantity and strength of the beer consumed. 

Oats have fallen less than other home grown cereals.- Maize has fallen, 
but the price was very high in 1920. Potatoes have fallen by about 20 per 
cent. over the whole period; this is probably due to the supply having exceeded 
the demand, on account of better methods of production. Rice, alone among 
vegetable foods, has improved its position; this is probably due chiefly to 
the increased demands of the rice.tConsuming countries of the East. 

ANIMAL FOODSTUFFS . 
1892-6. 1909-13· 1920. 1922. 

Per cent. Percent. Percent. Percent. 
Beef, prime. 123'5 XI3'0 84'5 II4·6 
Beef, middling. II4·8 XI7'S 99'5 125'2 
Mutton, prime . 134'0 113'0 91'5 1:52'0 
Mutton, middling • 117.8 ' u6·8 104'7 169'0 

ork 127.8 121'0 129'0 148'0 
aeon 125.8 XI8"7 129'0 149"7 

Butter 124'5 118'7 95"7 123.8 

• 
There is a consistency about this table, only broken by the fact that in 

1920 the prices of prime beef and mutton failed to maintain their relative price 
position. 

Mutton has improved its position more than beef; pork and bacon have 
done best, taking the whole period. 

Generally speaking, the position of all animal food producers ought to 
have been a happy one during the period under discussion; the price of 
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their produce has gone up, the cost of their production ought to have gone 
down. 

SUGAR, CoFFEE, TEA 

ISgz-.6, 19O9-l3- 1920. 192-2. 
, 

Per cent. Percent. Per cent, Percent. 
Sugar, West Indian and 

German beet 79'5 59'0 I04'7 47'4 
Sugar, Java 78'0 55'8 I04'3 41 'Z 
Coffee I76'o I05'o 66'5 97'7 
Tea 76'0 59'z ,37'Z' 62,6 

Sugar has descended; the 'demand has increased, but this increase has 
been more than met by the increased supply, chiefly from the Continent, It 
is to be noted, however, that the price level rose in :r9zo, owing, of course, 
to, the temporary cessation of Continental supplies, Coffee appreciated in 
value up to :r8gH, during which period it had the highest position of all 
-commodities, Generally speaking, it Iras since remained at the average level 
of comniodities, except in :rgzo, when the demand from the Continent must 
have been smaller than usual, 

Tea has descended to very low levels, and in Igzo was the lowest of all 
commodities; an appreciable :rise has taken place to 19ZZ, The g~eral 
iall has been due to the production outrunning the market,-while the special 
fall in :rgzo was due to the cutting off of the Russian market. 

MINERALS 

ISgZ-6, 19<>!r13, 1920. I!)ZZ, 

Percent. Percent. Percent. Per eent. 
'J>ig iron 96'0 107'4 131'3 l:I3'O 
Iron bars 95'0 104'0 136'5 103'6 
Copper 9°'7 104'0 51'7 64'1 
Tin Iog'3 zlI'5 114'7 l:I7.'8 
Lead 79'3 95'3 77'7 94'0 
Coal, home consumption, l:I9'4 I06'z 57'7 II9'o 
Coal, export 123'8 122'0 254'0 I47'S 

Iron has gone up slightly in price level during the whole period, while it 
was higher than usual in :r920, -

The behaviour of the price level of coal, which may be taken next, has 
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been extraordinary; up to the war it had gone up by about 20- per cent., 
export coal having been always somewhat higher than that sold on the home 
market. In 1920, however, whereas home-consumed coal was at a price level 
only 57'7 of the general price level, export coal was at 254 per cent. This. 
difference was due, of course, to Government restriction, and it brings out 
clearly (1) the great advantage obtained by home users of coal and (2) the 
high price charged to the .. foreigner." 

In 1922 the price level of export coal was still high, at 147'5 per cent., 
while coal for home consumption had risen to II9 per cent. This is the same 
relative position as in the period 189:z...6, so that home consumers of coal are 
in the same position as during this period. Since, as noted above, the price 
of iron is relatively higher, the iron industry ought to be better off. 

The movements in copper and tin price levels have been interesting. The 
former fell by about 10 per cent. for 189:z...6, but rose to the general commodity 
level by 1909-13. In 1920 the level had fallen to 51'7 per cent., or to less than 
half its pre-war level; in 1922 the level rose to 64'1 per cent. This great reduc
tion in the price level of copper was due, of course, to the disposal of stocks. 
accumulated for war purposes. • 

The price of tin has pursued a somewhat similar course, in that there was. 
a rise in its position from 189:z...6 t. 1909-13, but in this case the price level 
rose to such an extent that it was the highest relative to the base years of all. 
cOlllIpodities, namely, 2II'5 per cent. It fell to about half this value in 1920, 
at about which position it has remained. The recent fall in the prices of 
both copper and tin have been due to failure of the demand, caused by the 
bad state of trade, The price level of lead has followed that of the other 
metals noted, but on a lower level. Production has in this case rather more 
than met the demand. 

TEXTILES 

1890-6. 1909-13· 1920. 1922· 

Per cent. Per cent. Per cent. Per cent. 
CottOl!, middling American 71'5 96'1 . 102'5 102"2 
Cotton, Dhollerah , 69'7 102'7 81-0 90-0 
Flax, 95-0 96'7 197'0 145'8 
Hemp 93"7 92·6 107'5 88·6 
Jute. .' . 104-0 125'2 94-0 123.8 
Wool, merino 9I '5 108-0 143'5 137.6 
Wool, English • 82'7 65·8 44"2 37'4 
Silk . 74'5 56"7' 67-0 I03'1 
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For some unknown reason the price level of all textile materials fell from 
the base period to 189H, except that of jute. On the other hand, it rose 
from 1892-6 to 1909-13, English wool and silk being striking exceptions. 
Since then the striking features are that, flax was very high in 1920 (largely 
owing to the cutting off of Russian supplies) and was still the highest textile 
in 1922. Jute and merino wool have appreciated and silk has recovered its 
position (which is surprising, in view of the present large production of silk 
substitutes). The price of English wool, on the other hand, has gone from bad 
to worse; in 1922 the price level was only at 37'4 per cent. of the general 
level. This fall in price is perhaps the most curious feature of the whole 
price list. 

MISCELLANEOUS MATERIALS 

<89z-6, <909-<3· 1920. 1922. 

:ffides 
Percent, Per cent. Percent. Percent. 

109'7 138·8 X02'S 87'0 
Leather. 126·8 124.8 13I 'S 133'0 
Tallow 125·8 92'0 66'5 58·8 
Palm oil 96'5 ,101'4 7I '3 68'0 
Olive oil 107'5 x21·8 lS9'3 XIS'2 
Linseed oil 98.8 x26'3 108'3 97'0 
Petroleum 60·6 68·6 81'0 93" 
Soda 83'2 75·6 65'4 102'2 
Nitrate of soda 96'5 93'4 70'5 77'9 
Indigo 101'0 Sl'O 79'6 97'7 
Timber XIX'X x04'S 133'6 109'1 

:ffides and leather, two animal products, have done well. At the present 
time hides are relatively low, so that the leather trade ought to be doing 
well. 

Tallow, another animal product, started well, but it has fallen from its 
bigh estate in the 1922 figure. 

Oils have appreciated on the whole, under the lead of olive oil. ·Palm 
oil has been below the general oil level since the War, owing, no doubt, to the 
badness of trade. 

Petroleum fell to 60·6 per c~nt. in 189H, since which time the price level 
has been rising. 

Soda and nitrate have been below the average level for the whole period. 
Indigo had a heavy fall, due to the manufacture of artificial dye stuffs, 

but it has appreciated in, value since the period immediately before the War. 
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Timber has improved its position, relatively to ~ommodities in general, 
over the whole period, by about IS per cent. 

The above notes draw attention to the more important points that arise 
from the tables. They are not intended to be in any wayan exhaustive 
examination, and they have only been'inserted to illustrate the method by 
which the relative position of dlfferent commodities may be compared at a 
glance. To take an example, the case of copper may be mentioned. This 
metal was at an average price, over the five years immediately before the 
War, of almost exactly £63 per ton. In 1922, the average price was the 
same figurE\. From this it might have appeared that the positlon of copper 
producers in I922 was satisfactory. When, however, it is stated that the 
general index number stood at 80·4 during the period 190~I3 and at 131 
in 1922, the .. constancy" in the price of copper does not strike one in the 
same way. 



CHAPTER VIII 

CHANGES IN THE PRICE LEVEL OF INDIVIDUAL COMMODITIES 
(continued) 

IN the previous chapter the price levels of individual commodities as com
pared with the general price level were set out for the years 1892-6, 1920 and 
1922. In the appendices to this chapter the same comparison is set out 
for each of the years 1850-1924. 

The appendices are two in number, one showing the result of dividing 
the index number of each individual commodity for each year by the general 
index number of the year, while the other gives the same results in the form 
of a curve. For economy of printing, curves have been constructed only for 
36 out of Sauerbeck's 45 commodities, the .. secondary" items such as 
.. middling beef" having been omitted. 

Before dealing with the individual ch¥ts it is wished to make two general 
notes:-

(I) The variations in the price of anything with a constant general price 
level are due to variations in the supply and in the demand. On consrdera
tion, it will probably be agreed that it is often easy to say to which of these, 
variations in price are chiefly due. Potatoes are a very good example of 
this statement. On reference to the appendix it will be seen that the price 
of potatoes goes up and down from year to year differently to any other com
modity. The reason of this is, of course, that the demand, depending as it 
does on the number of people to be fed, does not vary much from year to year. 
The supply, on the other hand, varies very much with the weather, etc.; one 
year it is short and the price rises. The, next year the price would almost 
CEftainly be lower, even if the area under potatoes was not increased, but
it is almost certain to have been increased, with a resulting fall in thQ price. 
There is thus a tendency for the price being alternately above and below 
the average. 

The variations in the price levels of the commodities coal and iron will 
be seen, on reference to the appendix, to follow a very different course, a 
rising price one year being followed more often than not by a further rise the 
following year and a falling price by a further fall. The reason for this phenom
enon is that, with these commodities. it is the variations in the demand 

60 
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iliat chiefly affect the price level from year to year. The mines and iron
, works will be able to produce much the same amount from one year to another 

under standard conditions but the demand will vary with the .. state of trade," 
from depression to boom. 

This point of view of the possibility of variations in price depending more 
on variations in either supply or demand may be usefully kept in mind in 
examining the charts .• 

(2) The price of a commodity at any time depends on the relation between 
the supply and demand and also on the amount of currency that is in existence. 
By taking tl1e percentage that the index number of each commodity is on 
the general index number, as is done in the appendices to this chapter, the. 
effect of variations in the amount of the currency is removed and we are able 
to concentrate our attention on the variations that are due to the variations in 
the supply-demand relationship. These are what may be called the" natural .. 
variations, those due to what have been called the "inexorable" laws. It is 
interesting to see how comparatively small are the variations in the price 
levels when these "natural .. causes are allowed to operate in an unfettered 
manner. 

The following table sets out for the whole of the seventy-four years and 
for the forty commodities mentioDfd in Appendix III the only occasions 
when an individual commodity has been below 60 per cent. of the general 
price level or above ISO per cent., or, in other words, if 100 per cent. be taken 
as IS.: the only occasions when commodities have been outside the limits 
of 7.2 pence and 18 pence. It is to be noticed that about half the cases occur 
in the years 1862-66, 1873, 1900 and in or after 1914, during which war effects 
may be said to have been operating. 

The following notes, which are not intended to be exhaustive, have been 
made on the curves:-

The Vegetable Group of Foods shows a gradually lowering price level during 
tlae seventy-four years considered, the fall amounting to about 20 per cent. 
on the original price. The increase in the production of cereals, due, of course, 

<Jto the opening up of new countries, has more than kept pace with the increase 
in the,.populatlon of the world. It is to be noted, too, that the variations 
in the price level have become less, as would have been expected with the 
bringing into use of a greater number of areas. 

The Aft,mal Group of Foods has a very different history. The price level 
has risen instead of falling, and to the extent of about 50 per cent. of the 
price at the beginning of the period. This is surprising, since both Australia 
and Argentina may be said to have" arrived" as meat producers since 1850. 
The chief part of the rise took place between 1860 and 1885, and it has certainly 
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OCCASIONS DURING THE PERIOD I850-I924 WHEN INDIVIDUAL COMMODITIES 
HAVE BEEN-

(a) 

less than 60 per cent. of the 
general pnce level. 

Wheat, English • I920 
Flour • I9I B-2o 
Sugar • I901-o3 .. .. • I906-08 

" · I912~I4 

" • 1921-22 
Tea • 1901-03 

" • 190500007 

" • I9I2- I3 

" • 7976 

" • I919-2I 
Coffee • I917 
Coal, Home. • :1920 
Copper • 7920-21 
Cotton • 7854 

" • 1898 

" • 1899 
Wool. English • 7900-03 

" • 1908 

" • 1918-23 
Silk • 7909-19 
Indlgo • I90400007 

Peh-'oleum 
• 1910-13 
• 1882 

" • 1:892-4 
Soda. • 1915 

Tallo';' 
. 1911-18 

• 1921-22 

Total number of cases • 
Cases occurring in years 

7862-66. 7873, x900 and 
7974 to x924 J • • • 

Per cent. 

59 
50 to 57 
44 to 54 
47 to 59 
45 to 58 
47 to 52 
55 to 59 ' 
52 to 59 
57 to 59 

So 
36 to 51 

57 
58 

52 to 59 
59 
58 
59 

46 to 54 
59 

28 to 55 
40 to 59 
53 to 57 
45 to 55 

57 
47 to 59 

49 
47 to 56 
52 to 59 

33 

(b) 

more than ISO per cent. of the 
general pnce level. Per cent. 

Rice • I920 I67 
Potatoes ••• I 878 152 
Mutton • 1922 152 
Pork • 1921 lSI 
Bacon. • 1921 IS6 
Coffee. · I889-96 IS9 to 186 
Coal, Export. • I900-01 159 to 179 

" • 19I9-21 I80to 254 

" • I923 I56 
Pig iron • 1873 153 

" • I92I 153 
Copper · 7852 753 

" · 7854-5 157 to IS2 

" • 7888 154 

" • 1906 152 
Tin • 1887-8 157 to IS8 

" · 7899 172 

" • 7goG-14 160 to 235 

" • 1978 764 

" • 1923-4 IS2,0 172 
Cotton 7862-{i6 16gto 292 
Wool, Merino. • 1919 153 

" · 1923-24 160 to 183 
Flax • 1917-21 152 to 197 
Hemp. , • 1918 177 

" • 1921 154 
Jute • 1906 161 

" . • I913-I4 165 to 168 
Hides. • I913-I4 :1:56 to r6.J 
Indigo • 7915 770 
Timber • 7917-:1:9 754 to 173, 
Linseed oil • 1911• 756 
Olive oil . • 7918-19 llicfto 206 

74 

39 

been due to a rise in the standard of living in meat-purchasing countries, lead
ing to a consumption of a greatex quantity of meat pet head of the population. 
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The variation in price is fairly regular over thll whole period, with the 
exception of the years I914-24. 

The .. Sundry Food" Group curve is peculiar in that it is divided intll 
three fairly distinct parts, that before the middle of the Nineties, that after 
about 1902, and the years between these two periods. Between the first 
division and the last the price level fell by about 50 per cent.; this fall was 
certainly due to an increase in the supply of 'foods included in this ,group. 

The Mineral Group curve shows no very decided tendency, though there 
was a very high period about I873 and again for about twenty years after 
I898. 

The curve is somewhat peculiar and the festoons it forms suggest that the 
variations in the price level are more due to variations in the demand than 
to those in the supply. 
, The Textile Group shows more regularity than the groups already discussed, 

though there are two outstanding periods, I860-70 and I9I4-24, both being due 
to wars. 

The .. Sundry Materials" curve is peculiar for its steadiness, though at 
both ends of the period the steadiness was less marked, with the result that 
from the beginning to the end there is a fall of about 40 per cent. 

The following notes have been lIljl.de on the curves for individual com
modities:-

An}erican Wheat.-There has been a fall of from 30-50 per cent. over 
. the whole period, which is fortunate for consumers. The curve is peculiar 

for the rapidity and size of the changes, e.g. a fall of about 40 per cent. between 
1855 and I859 and a rise of about 80 per cent. between I864 and 186;. The 
variations are certainly due almost entirely to variations in the supply, and 
their size has become less with the effiux of time. 

Oats.-Prices show a comparatively small change in level over the period; 
the short distance variation is considerable. 

eBarley.-The price level shows a fall of about 15 per cent. from about 
I900, due, doubtless, to the reduction in the consumption of beer and whiskey 
6l.at began at qus date, and later, to the reduction in the strength of beer. 
The c\UlJle shows considerable irregularities. 

Maize.-This curve shows no decided tendency ; the irregularities are, 
however. very great. 

Rice.-Rice is peculiar among cereals in showing a rise in price. which 
amounts to about 20 per cent. It has taken place entirely during the present 
century. This rise may be the fundamental cause of the unrest in China. 
Supply has failed to keep pace with the demand. The curve shows great 
irregularities. 
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Potatoes.-The price level shows no particular tendency. but it shows 
a larger year to year variation than any other; this is certainly due to varia
tions in the supply. 

~eef, Mutton, Bacon, Butter.-These curves have a great deal in 
common, e.g. all show a rise of about 50 per cent. from r860 to r880 and the 
level is then roughly constant till about 1900. With all except bacon there 
is then a fall to 1920 and a sharp rise and fall afterwards. 

Mutton shows the greatest increase. 
It would seem that up to about 1900 the demand, owing to the higher 

standard of living, had outrun the supply, but that about 1900 the supply 
began to catch up. 

Tea, Sugar. give similar curves, the price of both commodities having 
about halved in the seventy-four years considered. In both cases this is, of 
course, due to the increase in the supply, on the one hand of Ceylon tea and 
on the other of beet sugar. 

CotIee.-The variations in the price level of coffee are very great, e.g., 
the price more than doubled between r882 and r887, while it halved between 
r895 and 1903 (incidentally arriving back at almost the point it started from 
in 1882); between 1912 and 1917 the price halved. 

There seems to be no doubt that th~e variations are almost entirely due 
to variations in the supply and probably to its artificial regulation. 

Coal.-The curves for home and export coal show the same generfl ten
dencies 1lntil 1914, after which date the price of coal for home use fell to a 
low level, while that exported rose to very great heights. The rise in price 
of export coal has been somewhat more marked all through the period. 

The short period variations point to a connexion with the .. trade cycle," 
and to their being caused by variations in the demand. 

Compared with earlier years there should have been great prosperity in 
the coal trade during the period 1885-1914, while even after 1920 the price 
level of export coal has not fallen to anything like the level of the periM 
1850-80. 

Pig Iron.-The curve is peculiar; generally speaking there is a slight 
tendency for the price level to rise. The striking feature, however~is that 
for the greater part of the period the curve is regular and perhaps uninterest
ing, but on five occasions. for a very short time. the price has dashed up or 
down, showing that the supply-demand relationship was out of joint. These 
occasions were in 1854. 1873, 1899 and 1921. when the price rose for one or 
two years to a great height; and in 1918, when it sank to a low level. 

The variations are almost certainly due to variations in the demand. 
From the point of view of the cost of ,. other" things in general and of 
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coal in particular, the pig iron industry ought to be in as flourishing a condition 
at present as during the greater part of the last seventy-four years. 

Lead.-The price level has fallen by about 30 per cent. during the whole 
period, though the highest point actually occurs in the year r924. Judging 
from the curve, one would expect a fall in the price. 

Copper.-The price level fell by about go per cent. from r8so to r870, 
and then remained approximately constant till just before the War, after the 
beginning of which it fell again, this time by about 40 per cent. During 
the whole period, however, there were violent ups and downs. The long 
distance mOVlements aTe probably due to the supply more than keeping pace 
with the demand, increasing though the latter has been, The movements 
of shorter wave-length are, however, due to variations in the demand, and 
it will be seen on reference to the curve that the rises are more short-lived 
than those of any other curve. The fact appears to be that generally speaking 
the supply of copper has more than kept pace with the demand during the 
seventy-four years considered, but that a sudden rise in the demand may find 
the market short of supplies. 

Tin.-The price level shows great variation. Up to about r895 there was 
not much change of level, but after this date there was a very great rise, 
which was followed towards the en4 of the War by a striking fall. 

The supply of tin varies very little from year to year and the variations 
in price are certainly caused chiefly by those in the demand. 

Colton.-Great variation is shown; it is difficult to say what is the general 
trend, because the curve is so coloured by the high price during the American 
Civil War. There seems. however, to be a tendency for the price level to rise 
during recent years. 

It seems unlikely that the demand for cotton clothes varies to anything 
like the same extent as the price of cotton; and the variations in the price 
level are therefore probably due chiefly to variations in the supply. 

Flax is a fairly even curve till the War. when the cutting off of the supplies 
of Russian fiax raised the price level. The smaller variations in price are also 
probably due to variations in the supply. 

Sllk,,{ell by about 40 per cent. from r8so to r914; there was then a rise 
followed by a fall. These features are probably chiefly caused by variations 
in the demand, caused again by changes of fashion. 

Wool, Merino; Wool, Crossbred.-These two curves are surprisingly 
Qifferent when it is remembered that the chief use of wool is to make clothes 
for comfort. and not for appearance. Since r87~7 merino wool has shown 
an increase of 2<1-40 per ClIDt .• while crossbred wool shows a reduction of even 
a grea.ter amount. No explanation can be given of this phenomenon; it 
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can only be suggested that since 1867-17 the increased standard of living has 
led to more people wearing clothes of better appearance. 

Hemp, Jute.-Both of these commodities show increases in price level 
of about 20 per cent. over the whole period; both curves have curious points 
about them. Hemp seems to vary somewhat in the same way as potatoes, 
but with waves of longer length. 

The price of jute between I903 and 1:91:3 is peculiar. 
Hides, Leather.-Both show increases over the whole period of about 

50 per cent. The curves are somewhat similar, the chief difference being that 
after the War there was a great fall in the price level of hides, with no corre
sponding fall in the price of leather. The leather industry should therefore 
be doing well at the present time. Variations in the demand are probably 
the chief factor in the changes in price. 

Timber is a festoon of a curve, a high price level occurring almost at the 
beginning of the period and again almost at the end. Except on these two 
occasions the price level is 'very regular, showing that the supply is .. there," 
waiting, at a price, for the demand. 

Indigo.-A peculiar curve; the price level had fallen in 1:9I3 to about 
a third of what it was in I87I; this was due, of course, to the manufacture 
of dyes from coal tar. The price level,pf I9I3 rose by 300 per cent. by I915 
owing to the cutting off of the supply of German dyes and to the increased 
demand for the manufacture of explosives. By 19I8, however, the price level 
had come down almost to its position of 1:9I3. 

Soda.-The price level has fallen owing to the increase in the supply. 
It looks as if the price should come down still further from the height of I922. 

Nitrate has fallen in price level by about 50 per cent. during the period. 
A rise from 1924 would seem to be deducible from the curve, if indeed, the 
low price level is not due to the increase in the supply caused by the manufacture 
of synthetic ammonia. 

Tallow, Palm on have both fallen in price level by about'50 per emt. 
over the whole period. The levels of post-war years look unduly low. 
. Linseed on shows a general tendency to rise till the War. The shol't
distance variations of pre- and post-1:goo are quite different"in nat •. 

At the present time a rise seems indicated. 
Olive Oil.-There is no particular general tendency; there was a phenom

enal rise in 1:gx6, the price level m6re than doubling by 1:918. Since I92I 
the price level has been very stable and at the pre-war level. 



CHAPTER IX 

THE BANKING PROBLEM FROM THE POINT OF VIEW 
OF A LAYMAN 1 

BEING THE APPLICATION OF THE STATISTICAL METHOD TO THE 
BANKING PROBLEM 

THE size of the reserve of currency required by a banking 'system must always 
be a debatable point, for it varies with a multitude of causes, many of which 
are very nebulous, and no permanent and definite law can ever be laid down. 
The question has often been raised in England, but attention has been drawn 
away from it of late by the difficulties of American banking. It was considered 
sufficiently acute, however, for the London Chamber of Commerce to appoint 
a committee to investigate the subject, and this committee reported on July 
26, 1909, that it recognized the desirability of strengthening the gold reserves 
of the country. There were several dissentients to the report, and the Econo
mist criticized it .. by challenging the first resolution," (i.e., the one quoted) 
and adding" surely the perfection of -\>anking consists in the economy of gold." 
There is clearly, therefore, a great difference of opinion on the subject which 
seems >to merit examiIration. 

The arguments which might be urged on behalf of any change in the present 
arrangements seem to be two in number: (1) that a banking panic might arise 
in which the present reserves would be insufficient; (2) that the variations 
in the money rates are too frequent or too extreme. 

In this paper the general position will first be stated, and this will be fonowed 
by an investigation of the two reasons quoted above which may be brought 
forward in favour of a change. 

The General Position 
It is only proposed to deal with the commercial banking institutions of 

the COUSltry, so'that the Post Office and other savings banks will not be con
sidered. It may, however, be remarked in passing that the proposed sugges
tions for selling" Consols .. at Post OfIices in small amounts would make for 
increased safety if it induced depositors to buy them, instead of depositing their 
.money in the savings banks. 

Banking, like most other businesses, is carried on with two objects: the 
profit of the capitalist, and the general good of the community. Both these 

l FIrst pub1lshecl ill the BIlfIlo .... Mill ...... for July and August, IglO. 
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objects are furthered by the economy of the use of the currency metal, subject 
to the limitation that the stock must always be sufficient for the calls made 
on it. The way in which the currency is economized is by the use of paper 
money, which may be rougbly divided for our present purpose into (a) bank 
notes, which are negotiable instruments; (b) cheques, etc., in which personal 
credit is a very important factor. These two classes of paper money are of 
very different importance in different countries, and it is chfficult to make any 
exact comparison for two reasons: (I) that national habit in the use of different 
forms of currency is very different" and (2) that it is impossible to obtain 
exactly comparable figures for different countries, 'e.g., a Bank of England 
note must be paid in gold on presentation, while a Bank of France note can 
be paid in gold or silver at the option of the Bank. 

We are not, of course, concerned here with the absolute amount of currency 
existing in any country, for the amount required will be different with different 
kinds of population (e.g., a rural population will probably require less currency 
than an urban) and with different amounts of trade. In countries using the 
same currency metal, the amount of the currency will tend to be what is required. 
Such countries may be compared to a number of lakes connected together 
so as to fonn one reservoir. They may be of widely different areas, but the 
leyel in each will be the same. Similarly. in a country where there is an excess 
of the currency, prices will tend to rise, exports will be checked, and the 
currency will be exported. 

We have, therefore, only to consider the proportion between the dlfferent 
kinds of currency which exist, but here again we are without strictly com
parable figures. Some idea of the differences which exist can, however, be 
obtained from the values of the note issues which are in circulation, These 
are set out for the three divisions of the United Kingdom and for France and 
Germany in the following table:-

TABLE TO SHOW NOTE ISSUE IN POUNDS PER HEAD OF THE POPULATION,l 

Average I87l>-I887 
I88l>-I897 
I8gl>-Ig07 

Average I876-188S 
I886-I89S 
I896-Ig05 " 

England. Scotland. IrelaDd. 
l l f. 

,. 1'03 1'53 I'Z4 
·88 1·63.. 1'35 
·88 1'71 1-,0 

Germany. France. 
I. I. 

'g8 Average 1875 2'50 
I'IO 1885 2'94 
1'17 18gI 3'Ig 

1897 3'79 
.. 1903 4'37 

France, 25'3/, = £1. Germany, 20'S m, = £1. 
• Figures from the Report of the Aldrich CommissIoners. DQcllJlleDt 578. 
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Large differences are seen to exist in the value of the note circulation (per 
head) of the different countries. The English rate is the lowest, while the 
French rate is by far the highest .. 

It must not, howevel1, be supposed that a large circulation: of notes (e g., 
as in France) is, on account of its size, a source of financial weakness. A popu
lation which is accustomed from long habit to the use of notes will probably 
not hoard gold in a panic any more than a population which uses a smaller 
proportion. Gold, too, is generally much safer in a bank, for when stolen and 
melted it cannot be chstinguished from any other gold. 

The Bank, of England note is in an almost unassailable position. Clare, 
in the Money Market Primer (p. 23), says :-" So utterly improbable is the 
contingency of a • run' on this" (i.e., the Issue Department of the Bank 
of England) "department as to be hardly worth serious ·consideration. It 
might, no doubt, occur in the event of a foreign invasion, and, as a matter 
of fact, did once happen in the last " (i.e., the eighteenth) " century, when the 
news reached London that the Highlanders, under the Pretender, had advanced 
as far as Derby. But apart from these exceptional circumstances, public con
fidence In the note has never been shaken, and in time of panic, even when 
every other promise to pay is discredited, the circulation, instead of falling off, 
invariably increases." . 

Any doubt about the Bank of England note need therefore only be considered 
when the general credit of the British Government is in jeopardy. 

Co:rtling now more to the details of the general position, we have to consider 
first the Bank of England, comparing it with the National Banks of France 
and Germany, and then to investigate the Joint Stock Banks. 

THE BANK OF ENGLAND, COMPARED WITH THE BANKS Of FRANCE AND 

GERMANY 

In each of the three countries, the United Kingdom, France and Germany, 
thWe is a national bank which exercises control over the general financial 
situation of the country, and is the possessor of the chief stock of gold. 
• All these countries are on a gold basis, though, as will be pointed out later, 

England .. is the bnly country which pays freely in gold whenever required. 
In spite of restriction, however, gold tends to flow from countries which have 
payments to make, and all the national banks adopt the same method of 
guarding their stock of gold, in that they will raise their rate of chscount in 
case of need. 
• In France and Germany, where the outside banking establishments (and 
trade in general) are more under the control of the central jnstitution, other 
means may also be adopted. The Bank of France may exercise its option of 

l' 
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paying in silver, while the Bank of Germany may in other ways prevent its 
customers withdrawmg gold for export . 

. In addition to this, both these banks keep a stock of foreign bills in their 
portfolios, which they can use for the purpose of influencing the exchange. 

In E;ngland, the raising of the Bank rate has very little direct effect. It 
influences the rates on many loans and that allowed on deposits by the banks, 
but the market rate may not follow it closely and the Bank has then to make 
its wishes felt by borrowing money in the open market, or by selling Gonsols. 

It is easier, therefore, for the Banks of France and Germany to guard 
their stock of gold, but the Bank of England can probably exert a greater 
magnetic force for attracting gold from other countries in case of need. Lord 
Avebury replied to the Aldrich Commissioners,' "11. sufficient bank rate always 
brings gold," while the Directors of the Bank of England say, I "experience 
seems to prove that the rrusing of the bank rate to a sufficient level never 
fails to attract gold, provided the higher rate is kept effective"; also," the 
bank rate is more effective now than in 1866 because of the more rapid means 
of communication between financial countries"; also, .. in 1.907 the Bank 
drew gold from twenty-four countries (including British Colonies)." 

Coming now to the actual liabilities and reserves of the banks, and consider
ing first the Bank of England, the following table sets out the proportion be
tween the .. reserve" and "liabilities" on deposit arranged in ten-yearly 
penods,,(with a final three-yearly period) and obtained from the weekly 
statements. 

TABLE TO SHOW PROPORTION BETWEEN THE" RESERVE" AND THE .. LIABILITIES 
ON DEPOSIT" AT THE BANK OF ENGLAND. 

Average 1878-1887 43.8 
1888--1897 48'7 
1898--1907 45'9 
1908- 1910 49'7 

It will be remembered that the .. reserve" consists of a small amoun. of 
bullion in the Banking Department and of a large amount of notes, which 
are backed to the extent of about 80 per cent. by gold in the Issue Department. 

The liabilities consist of those on public and on private d:po*s, tlle latter 
being about three times the former. In making a comparison with foreign 
banks, these facts will have to be taken into consideratioIt, and it remains to 
-point out here that ,the position is distinctly stronger than it was. This fact 
would be much more apparent than it is, were it not for the abnormal peri04 
1894-1896, when the "proportion" stood at about 60 per cent. ' 

During the years dealt with, the average annual" proportion" has never 
1 Reports of the Aldrich Commissloners. Document 4"S' 
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fallen below 39 per cent., at which figure it stood in 1878 and 1882. The 
highest figures reached were in 1894, 1895 and 1896, when the " proportions .. 
were 63 per cent., 61 per cent. and 57 per cent. respectively, while for the 
last three years it has been at a higher figure than for any of the previous 
ten years. 

Taking individual monthly averages, the lowest was in December, 1898, 
when it was 32 per cent., but during the last thirteen years the" proportion .. 
has only fallen below 40 per cent. in eleven months, and during the last three 
years not at all. 

In addition to this raising of the .. proportion," there seems to have been 
a. • grea~er cdnstancy. This is shown in the following table, which sets out 
the .. probable error" of the monthly averages about the yearly average. 
The .. probable error" is merely the measurement of the variation, a " probable 
error" of (e.g.) 2'0 meaning that half the monthly averages are nearer to the 
. annual average than 2'0 per cent. and half further away. 

TABLE TO SHOW THE "PROBABLE ERROR" OF THE MONTHLY AVERAGE" PROPOR-
TION" AT THE BANK OF ENGLAij;D ABOUT THE YEARLY AVERAGF;. 

1878 3'06 1889 1·60 1900 2'98 
1879 4'15 1890 3'02 1901 2'48 
x880 1'91 1891 2'40 1902 2'52 
x881 2·68 1892 t 2'13 1903 2'10 
1882 1·80 1893 2'21 1904 2'76 
1881 2'57 1894 3·83 1905 3'43 
1884 2·60 1895 2'74 1906 2'52 
1885 2·88 1896 ~'70 1907 2'00 
1886 2'02 1897 1'72 1908 1·84 
1887 2'34 1898 2'28 1909 , 1'72 
x888 1'72 1899 2'25 1910 1'55 

It is seen that there has been a slight reduction in the variation during 
the last few years. It is not possible, of course, to be certain whether this 
i!P a coincidence, or whether it ~ an indication of a change in policy. 

The greatest variation occurred in 1879 when the probable error was 4'I5 
,,(i.e., in half thl months the monthly average was nearer to the yearly average 
than 4:01:5 per cent., and in the other half further away) while the lowest was 
in 1910, when it waS 1'55 per cent. 

The general cbnclusion, therefore, would seem to be that a distinct effort 
has been made in the direction of raising the proportion and possibly of keeping 

.it more constant. 
In order to compare the position of the Bank of England with that of the 

Banks of France and Germany, as regards the ratio of their supply of gold 
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to their liabilities, the following tables have been elaborated from the weekly 
statements of the Banks published in the Economist:-

T4BLE TO SHOW THE NOTES IN CIRCULATION, THE PRIVATE DEPOSITS, AND THE 
GOLD IN TIlE (ALL FIGURES IN MILLION POUNDS)-

Bank of England. Bank of France. Bank of Germany. 

Notes "Other" Notes Pnvate Notes Current m De· Gold. m D ... Gold. m Ac· Gold. Gtteu- pOSIts. ClI'CU- POSIts. ClI'CU- counts. latlon. labOD. lanon. 

------------------------------
£ £ £ £ '£ £ £ £ £ 

1880 27 26 28 92 16 - 37 9 28 
1885 25 27 23 114 IS 44 36 12 29 
1890 25 28 22 122 16 So So 18 40 
1895 26 41 39 141 29 82 55 25 51 
x900 29 41 33 161 20 84 57 25 41 
x905 29 42 35 176 23 II4 67 29 49 
x910 28 42 37 208 25 136 79 32 53 

T4BLE T6 SHOW PROPORTION BETWEEN LIABILITIES (ON NOTES AND DEPOSITS) 

AND GOfD. 

Bank of England Bank of France. Bank of Germany. 

% % % 
I880 • 53 - 61 
l885 . 45 34 60 
:r890 . 42 39 59 
1895 . 58 So 64 
1900 . 48 46 49 
1905 . 49 57 ' 51 
I910 . 53 59 481 

It will be noted that the liabilities on Government deposits are not considered 
in these tables, since they do not involve the same risk in tivtes of panic as 
liabilities on private deposit. 

The chief points of interest are--
(x) That the Bank of England proportion is comparatively constant over 

the whole period. 
(2) That the B~k of France has very much stxengthened its position. 

I If allowance is made for the 1.6.000,000 U war hoard II at Spandau. then the German pro
porbOD between "hablh1:1es" and gold rues to 53 per cent. 
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(3) That the Bank of Gennany is less strong than it was. 
(4) That all these Banks have now much the same proportion between their 

gold and their " active " liabili~es. 

THE JOINT STOCK BANKS 

As already mentioned, the banks (other than the national banks) in France 
and Gennany are very different to those in the United Kingdom. It is not 
possible to go into details, but some questions of the Aldrich Commissioners, 
with Sir Felix Schuster's replies,' point out the difference. 

Question.-" We found both in Germany and in France the question of 
the amount of the reserves in specie or in bank was regarded as of little impor
tance by the Bankers. They depend on the Reichsbank or the Bank of France 
for rediscount in time of need." 

Answer.-" Both in France and Gennany banks are much more dependent 
on the central institution than we are. There is practically no banking system 
in our sense of the word in France, nor is there in Gennany." 

Question.-" Have you an idea of the amount of cash, gold and silver, in 
the banks of England? " 

Answe,.-" No, it is a figure you cannot arrive at because it is not published. 
Silver we can eliminate. . . . 

"I beheve the Mint made a census this last June of the amount of gold 
held bt the banks in England who have been asked to supply the figures and 
have done so voluntarily, and I believe that amount, exclusive of the Bank 
of England, is £35 million, but I have not seen any official statement to that 
effect." 

The position of the joint stock banks in the United Kingdom would seem~ 
therefore, to be much stronger than that of similar institutions in France or 
Gennany. 

Coming now more particularly to the banks of the United Kingdom, these 
consist of the Joint Stock and the Private Banks: The latter constitute a 
sJllall and constantly diminishing group as compared with the joint stock 
banks, \nd the Joint stock banks will be mainly considered. 

The figures showing the position of the joint stock banks of the three 
divisions of the Uilited Kingdom for the years 1880, 1885, 1890, 1895, 1900, 
1905 and 1910 are set out in the following tables (page 74). 

The figures are obtained from the half-yearly banking supplements issued 
ty the Economisl, and it must be remembered that they are taken from the 
balance-sheets of the banks. They are, therefore, only statements at a particu
lar date, and are subject to the influence of " window dressing." This makes 

1 R~ of the Aldnch CommisaioD. Document 40S. 
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the table of less value than it would otherwise be, but it probably does not 
alter very much its comparative value:-

I I 
Res;"". \ DepO!Ut I Cash m Number Number Pad-up and and Advances hand and 

Year. of BaDks of Branches. Capital. Und.vided Current and Money at 
CODSldered. Profits.' Accounts. Discounts. shott call. 

ENGLISH AND WELSH JOINT STOCK BANKS PUBLISHING BALANCE-SHEETS. 

:x880 
:x88S 
:r890 

7895 
7900 

7905 
7910 

7880 
7885 
7890 
7895 
79°0 
7905 
7910 

1880 
7885 
1890 
"1895 
7900 
7905 
7910 

84 
X09 
99 
99 
82 
61 
46 

2,057 
2,666 
3,824 
4,447 
5,103 

MillIon I. MillIon I. MillIon {, Million I. MillIon I. 
29 16 2II 168 51 
38 23 296 231 67 
39 25 356 265 79 
44 25 439 302 106 
46 31 572 387 136 
48 34 613 393 170 
48 34 707 453 201 

SCOTTISH JOINT STOCK BANKS PuBLISHING BALANCE-SHEETS. 

10 876 9 5 76 59 14 
IO 934 9 6 83 63 14 
10 974 9 6 ~9 59 22 
IO 1,008 9 6 93 61 22 
II 1,077 9 7 704 70 26 
II 'I,I5r 9 8 102 70 24 
9 I,2r9 9 8 107 69 26 

IRISH JOINT STOCK BANKS PUBLISHING BALANCE-SHEETS. 

5 271 3 I 17 16 4 
8 312 4 2 24 22 5 
9 456 7 3 39 29 9 
9 493 7 3 44 31 II 

9 559 7 4 48 37 10 
9' 613 7 4 53 42 10 , 
9 693 7 4 6z 45 13 

In all the years, except I880 in England and I880 and~885 in.Ireland, 
practically the whole (over go per cent.) of the joint stock baJiking capital 
is included in the tables. 

It is seen, in the first place, how much larger the banking capital of England 
is than that of the other two divisions of the Kingdom, being about five tIDIes 
as large as that of Scotland and seven tIDIes as large as that of Ireland. • 

• The number of banks has remained stationary in Scotland and Ireland but 
:has now been reduced to about half what it was in England in I880. The 

I ~ only, in and after II!gS. 
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number of branches, on the other hand, has increased enormously in all the 
countries, but there has been a much smaller increase in Scotland than in the 
other two countries. 

Taking the other columns in order, the paid-up capital has remained con
stant in Scotland and Ireland but has increased by about 30 per cent. in 
England (i.e., from £29 million to £48 million) but part of this has been due 
to the absorption of private banks. The only figures to hand for these are 
those for r895 and onwards. In 1895 the paid-up capital and reserve of the 
private banks was £I2 million, in :1:900 £7 million, in 1905 £4'5 million and 
in 19IO £3'5 'million, while in Scotland and Ireland there do not appear to have 
been any private banks during the period under discussion. 

The reserves (together with the undivided profits) have about doubled 
themselves in England and Scotland between 1880 and 191:0 and have increased 
at about the same rate in Ireland between 1890 and 19'1:0. The deposit and 
current accounts have doubled themselves in England between 1890 and 
19IO, have increased during the same period in Scotland by 20 per cent., and 
in Ireland by about 50 per cent. 

The discounts and advances have increased in England (between 189O 
and 19IO) by about 70 per cent., in Scotland by about 20 per cent., and in 
Ireland by about 50 per cent. 

It is unfortunate for our present purpose that the banks do not separate 
the cash in hand from" money at short call" It can only be said that they 
do not .. and that we therefore have to deal with the two items together. In 
England the amount so held has increased by about 150 per cent., in Scotland 
by about IO per cent., and in Ireland by about 30 per cent. between 1890 
lind 19IO. 

It must be pointed out that the Scottish banking system differs in some 
important particulars from that of the other parts of the United Kingdom, 
one of the chief differences from the point of view under discussion being 
tJaat notes, which are very popular in Scotland, are largely used as till money. 
This enables gold to be economized at the branches, and as long as the popu
larity of the note continues (and it seems to be very much ingrained, for since 
:1:765 t4e note has never varied from par)" it is questionable how far this 
ill a source of weakness. 

In both lrel3.lld and Scotland there is a large issue of notes by the banks, 
part of which is "authorized" (i.e., is not backed by gold and should there

Jore be added to their liabilities), and part of which is backed by 75 per cent. 
of gold, and the amount of gold so "earmarked" should be subtracted 
from the cash in hand. 

• With very few uceptloDs. 
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In England the note issue of the joint stock banks is so small that it may , 
be disregarded, 

The figures for all three divisions of the United Kingdom are set out in 
the. following table, 

TABLE TO SHOW NOTE ISSUES OF BANKS (OTHER THAN THE BANK OF ENGLAND) 
IN ENGLAND, ScQTI.AND, AND IRELAND (IN MILLION POUNDs), 

England, Scotland, IreJand, 

Authorized, Actual, Authonzed Actual, Authonzed, ActuaL (approx) 

I880 6'0 3'5 3'1 5'5 6'4 5'7 
I885 5,6 2'9 3'0 5'7 6'4 6'1 
1890 4,8 2'4 3'0 6'3 6'4 6,8 
IS95 4'2 I'S 2'9 7'0 6'4 6'4 
I900 2'7 I'3 2'9 8'0 6'4 6,8 
1905 I'7 ,6 2,8 7'5 6'4 6'4 
1909 1'2 '3 2'7 7'1 6'4 6'9 

We must now attempt to estimate the comparative capacity of the banks 
to meet a .. panic." and this is best sh3wn by the proportion between the 
.. cash in hand and money at short call," and the liabilities on depos~t, and 
on notes issued. 

The following table sets out this proportion, notes up to the authorized issue 
together with one-quarter of the excess issue being added to the liabilities on 
deposit, and three-quarters of the excess not~ issue being subtracted from th~ 
.. Gash in hand and money at short call," 1 

TABLE TO SHOW CASH IN HAND AND MONEY AT SHORT CALL PER £100 OF LIABILITIES 
ON DEPOSITS AND NOTES ISSUED, . 

England. Scotland, Ireland, . 
I880 , 23"7 15'0 n'. 
1885 ' 22'4 I3'S 16'7 
IS90 • . 22'0 21'6 19'6 
IS95 ' . 24'0 19'6 22'0 
1900 • 23'7 20'4 IS'2 
I905 • 27'7 IS'9 17'0 
191:0 , 2S'4 20,8 I8'9 

• This w:i11 Dot be strictly c:orrect if all the banks do not issue their mmimum IUIIOIIDt. 
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The proportion is seen to be considerably higher in England than in the 
other divisions of the United Kingdom, and is now distinctly higher than 
formerly. In Scotland and Ireland the proportion is much, lower, and was 
very low in 1880 and 1885. This was no doubt due. in Scotland, to the troub
lous times through which Scottish banking had been passing, and in Ireland 
to the non-inclusion of the largest bank in these years. 

The increase in England is probably due to the force of public opinion, 
which seems to have left Scotland and Ireland untouched. 

It will, no doubt, be pointed out that the figures are not exactly comparable, 
because tJ:ie Scotch and Irish liabilities include those on the notes issued. 
This is, of course, quite true, but on paper it would certainly seem that the 
Scottish and Irish position should be strengthened. In Ireland the necessity 
is probably less great than in Scotland, because the trade of the country is 
different to that of England and Scotland, in that it does not participate 
to nearly the same extent in the fluctuations due to the short trade cycles. 

In connexion with the relative strengths of the banks, it is desired to 
draw attention to two further points :-

(1) The proportion between loans and deposits. 

This proportion is set out in the following table :-

TABLE TO SHOW AMOUNT OF DEPOSITS PER £100 OF LOANS. 

England. I Scotland. I Ireland. 

/, I. /, 
1880 126 129 108 
1885 

I 
128 132 102 

1890 134 152 IS8 
1895 145 154 142 
1900 • 148 145 130 
lJ.loS . 156 146 128 
1910 • 156 154 138 

, 

In,;ill case! the proportion has increased, though since 1890 the increase 
has been "slight.' From our present point of view, therefore, the position 
is slightly less strong than it was before, for those customers who have both 
loans and deposits are less in the hands of the banks than they were. Such 
figures can, of course, only be used with great caution, but they have been 
used in another place as pointing to increased strength, as in fact they may, 
from other points of view. 

1 .Sgo was tho lint year to JIIcludo tho Bank of Ireland ligures. 
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(z) The ,edflClion in the nrnnbe1- 0/ banks. 

The joint stOck system lends itself verJl well. as pointed out by Adam 
Smith. to the business of banking-at any rate in an old established country 
-for caution and trustworthiness are the main qualities required for success. 
The increase in size of the banks. and the absorption of the smaller by the 
larger among them. has probably added considerably to the strength of the 
banking position on account of the greater uniformity and supervision which 
have accrued. 

Having stated the position. it remains to consider the two reasons which 
may be urged in favour of making some alteration in the amount of reserves 
held. 

I. The Necessity for Increasing the Reserves for use in Time of Panic. 
A banking crisis.occurs primarily through fear on the part of depositors 

that they will not be able to obtain. on ap~cation. the currency to which 
they are entitled, or. on the part of note-holder:. that the notes will depreciate 
in value. Such a state of affairs may be caused by any event. such as a declara
tion of war. the repudiation of a state debt. or by mismanagement (fraudulent 
or otherwise) on the part of a large financial concern suddenly coming to light. 
all of which may bring about a sudden fall in prices of stocks and commodities. 

Since the passing of the Bank Act in !844 there have been at least three 
such crises: in I147. I857 and 1'866; and each of these was brought about by 
over-speculation on the part of banks or other financial companies. c1neBy 
in the East Indian trade and in railway building (both in this country and 
in the U.S.A.). In each of these crises the reserve in the Bank of England sank 
to such a low level that application had to be made to the Government at' 
the day for permission to suspend thI:: Bank Act in order that a further issue of 
bank notes might be made against securities. The knowledge thai such 
permission had been given was in all cases sufficient to allay the panic. and 
on one occasion only was the law broken. 

These crises are chiefly of historical interest. for very different mcihods 
prevail both in the leading financial companies and at the Bank of England.
as a result largely of the experience obtained. 

As an instance of this, it may be mentioned that between August 29. II46. 
and January r, r147. the reserve at the Bank was allowed to fal from £9.SOO.000 
to £6.500.000 without any raising of the Bank rate from 3 per cent. As regards 
the I866 crisis, Lord Avebury. in reply to the Aldrich Commissioners. says: 
.. I remember I866 well. The Bank Act was not so well understood then 
as it is now. and I think the rate should have been raised sooner." On two 
more recent occasions-in r878. when the City of Glasgow Bank failed, and 
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in 1890, when the house of Baring got into difficulties-there has been great 
finaneial sUain. In 1878 the r~e stood at about £8,500,000 (28 per cent.) 
at the time of the smash, and a rise in the Bank rate from 5 per cent. to 6 
per cent. caused an increase of about £3,SOO,000 (and to a percentage of 39). 
In 1890 the reserve was at £13,000,000 (41 per cent. at the time of the dlfficulty), 
and fell directly afterwards to bo,500,000 (31 per ceat.), though it recovered 
almost 'immediately to £16,500,000 (45 per cent.), but it was thought necessary 
at the time to secure £3,000,000 in gold from France and Russi~. 

Compaljing past events with the present situation, therefore, it would seem 
that the present position is satisfactory. Panics have become less frequent 
than formerly, and the position in the United Kingdom is considerably stronger 
than it was. It is also probably much stronger than that of France and 
Germany, though it is less strong relatively. Anything else could not be 
expected, for France. and Germany have only firmly fixed themselves on a 
gold basis in comparatively ljecent times. 

Looking to the future, the difficulty is that no definite rule short of the 
conduct of all transactions on a cash basis can be laid down. 

Any sudden accretion of strength is to be deprecated, for it would probably 
lead to greater rashness on the part of financial concerns; since they might 
indulge in greater risks on the sijength of the greater reserves. 

As causes of a panic we have, as already mentioned, to consider two classes 
of e1Jents:-

(I) Those of a political character, such as a war. 
(2) Those due to over-speculation (or over-trading, which is much the 

same thing), accompanied by fraud, or due to a genuine miscalcu
lation of future events. 

(1) The beginning of a great war would certainly cause much commotion, 
and might cause a panic. There is this to be said, however, that the pri~es 
~f co~odities'Would probably rise, so that there should be no fear of a panic 
on this account. 

It would probably be different with securities, and, at any rate, with 
Government s~urities, in which banks are chiefly interested. Giffen suggested 
that C'onSt>ls might fall IS per cent. in the event of a great war. Those banks, 
therefore, which had their assets in bills and loans which are repayable at their 
face value rath~ than in securities would probably be in a stronger position. 

Of course, in the event of an unsuccessful war, and possibly of an invasion, 
a panic might occur; but such an event, if allowed to go on unchecked, would 
probably involve the chief banking systems of the world, and, at any rate, 
the increases in the gold reserves suggested would be of as much use as building 
a sand castle to stop the tide. 
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The actual financing of the war is not here considered, since that depends 
purely on the capacity to raise loans, and oli the power of buying and selling 
goods. 

(2) Over-specuIation has been the cause of nearly all the panics which 
have occurred in England-and probably of those in nearly all other countries. 
It may have been accompanied by fraud (as in the case of the Glasgow Bank 
smash), by such absence of judgment as to amount almost to the same thing, 
or-5ince all business consists largely of speculation-by a genuine and legiti
mate miscalculation of the course of future events. 

No rule, of course, can ever be laid down to prevent fraud or carelessness, 
without hampering trade, and the true remedy seems to lie in publicity. It 
would therefore be advantageous to compel all banking institutions to issue 
periodical statements more frequently and with fuller particulars than at 
present (as has often been suggested), not so much with the idea of increasing 
the average reserves held as of forcing the weaker into line with the stronger 
institutions, These returns should, if possible, deal with the average figures 
over periods and not with those at a particular date, so that the effects of 
.. window-dressing" would be apparent. It is at the other end of the scale, 
apart from the wo~ld of politics and personalities, that some advance may be 
expected, for variations in prices are largqJy the result of very commonplace 
causes, though these may be none the less difficult t~ measure. In attempting 
to advance, however, direct experiment is out of the question, and weobave 
usually to be content with indirect figures. In dealing with. these, the correla
tion method, which has been brought forward and popularized by Professors 
Karl Pearson, Edgeworth and Bowley, and by Dr. Yule and Mr. Hooker, is. 
of great value-for with the use of it one can measure definitely the closeness 
of the relationship between two sets of figures, and can calculate how much 
of the one figure corresponds to how much of the other. 

The method consists of plotting out the two series of figUres on ~ 
paper, the calculation of the correlation co-eflicient from the diagram obtained 
being comparatively simple.1 One obtains figures varying between - x-oo • 
and + x-oo, the former indicating that the two sets of figures.are as closely 
connected as possible (perhaps through some intermediate cause) in tJ:tt ~tive 
sense (e.g., as for instance the length and diameters of a IlFber of jJieces 
of wire each drawn out from the same weight of metal), the latter the same 
thing in the positive sense (e.g., the diameter and circumference of a number 
of circles). Any intermediate figures may be obtained, -00 showing an absence 
of relationship. 

This method provides us with a means of approaching economic problems 

• See e.g. I'Iofesoclt- BowIey's e_ of ~. 
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inductively and not deductively, for if two series of figures appear to be closely 
related to each other sufficiently often there is a strong probaoility that the 
same relationship will occur agaui and again-i.e.: that there must be a con
nexion between the figures as cause and effect, or that there must be a common 
cause. 

The following are elCamples of the use of the method in this direction. 
The increases and decreases in the average market rates for money in London, 
Paris, Berlin, and New York 1 have been correlated with the mcreases and 
decreases in the elCports and imports per head of the population from year 
to year of t\te United Kingdom, France, Germany and the U.S.A. respectively, 
and the following co-efficients have been obtained:-

TABLE TO SHOW THE CORRELATION- Co-EFFICIENTS BETWEEN II!CREASES AND 
DECREASES IN THE 

Exports of Imports of 

Umted Ger- Un,ted Ger-
Kmg- France. many. U.S.A. Kmg- Franoe. many. U.S.A. 
dom dom. 

-----------------
and the increases and 

decreases in the 
average rates for 
morAly 1U-

London +'46 +'51: 
Paris. +'48 + '50 
Berlin +'z6 +°56 
New York -'08 +'z9 

Now, there are not very many cases here, so that one cannot use the induc
tive method of argument with great certainty, but there are sufficient to enable 
ote to suggest very strongly that the variations in the rate for money are 
connected in some way with the variations in trade-when imports and elCports 
fucrease, the ra~e for money increases. Every one will probably say that this 
is well Imown-but there is a further point ",ruth may not be so well known, 
and that is that the variatIons in the money rate vary more closely with the 
variations in the 'imports than Wlth those of the elCports. This is probably 
due to payments having to be arranged in the country to which the goods 

-are coming. 

1 Obtluned \Weldy from tbo first page of tbe ECOttO .... ~54 yeers for tbe U.K., 30 yeers for 
Franoe, 2S yeers for Germany. and 2. fo< tho U.S.A., all endmg .go8. 
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Even if the correlation method provided no new discoveries it would be 
very valuable ·on account of the exactness with which one can measure relation
ships. Such relationships may be generally known but they are so often 
masked by the fact that people are nearly always more influenced by the 
nearer rather than by the more remote event. Also any such knowledge is 
only obtained by years of study. the fruit of which is largely lost on the retire
ment of the individual from active service. Correlations require a great deal 
of care for their correct interpretation. but much of the routine work can be 
done on a system. and more attention could be given to other matters by the 
intellect at the head of affairs. 

From the point of view of this paper. the object of the correlation method 
would be to secure a relationship from which an indication as to the course 
of future events could be obtained. We have very few indications of such 
a kind at present. because very little ~ork has been done on the subject. The 
following is, however. a very striking instance. . 

J. P. Norton l has shown that the variations in the reserves of the New 
York bank correlate with the variations in the loans by the banks to the 
extent of + '49, with the loans of a week later + .6z. with the loans of two weeks 
later + ·87. with the loans of three weeks later + 'g6. and with loans of four 
weeks later + ·9I. 

Now. perfect correlation, as already :wIention~d, would give lit correlation 
co-eflicient of + I'OO, so'that the relationship between the reserves of the banks 
and the loans of three weeks later is almost as close as it could be. and _yone 
requiring to know the loans of three weeks later could calculate them with 
practical certainty from the reserves. 

In another case. R. H. Hooker (Royal Statistical Society'S jou,rnal, I9or. 
p. 49I) has shown that for the years I876-95 the variations in the bankers' clear
ing correlate to the extent of + '92 with the variations in the marriage rate of 
a year later, while the variations in the marriage rate correlate to the extent of 
+"90 with the exports of half a year earlier. It therefore seemed probable 
that the bankers' clearing could be nsed as a means of predicting the variatio~ 
in the marriage rate. and in the 'Other figures which vary in the sante waY4 
e.g .• the London market rate. 

WIth this object the increases and decreases (per head of the-po~ulation) 
in the London Bankers' Clearing House returns have ~ correlated with 
the increases and decreases of the following year in the London Market rate. 
Sauerbeck's general index number and his index numbers for coal and iron. 
The results are set out in the following table:~ 



BANKING PROBLEMS FROM A LAYMAN'S POINT OF VIEW 83 

TABLE TO SHOW CORRELATION Co-EFFICIENTS BETWEEN THE RISES A'ND FALLS IN 
THE BANKERS' CLEARlN~ HOUSE RETURNS PER HEAD OF nh POPULATION 
AND THE RISES AND FALLS IN THE AVERAGE ANNUAL 

London M~ket rate for mQney of a year later • 
Sauerbeck's mdex number of a year later. 
Index number for coal of a year later 
Index number for iron of a year later 

+'5:1: 
+'47 
+'56 
+'52 

These co-efficients would lead one to the conclusion that about 25 per cent. 
of the variations in the market rate and the index numbers are connected 
with variations in the Bankers" Clearing House returns of the year before, 
i.e., four independent correlations of + 'S would account for all the variations 
in, e.g., the market rate. From these co-efficients the " regression" lines can 
be calculated, and as an example the ,money rate may be taken. 

Over the years considered, the average rise per year in the bankers' clearing 
per head of the population has been £'39, while averaging all the rises and falls 
there has been an average fall in the market rate of ·ooS per cent. Calculating 
from the correlation co-efficient, an increase of £I per head of the bankers' 
clearing is found to correspond to an increase of 'S03 per cent. in the money 
market rate of the year after. Predicting from these figures for all the years, 
and comparing the result so obtained with the actual market rate, there is 
found to be a probable error of 'S88 per cent. (i.e., half the differences 1 will 
be less than this and half greater), as compared with a probable error of '78 
per c~nt., which is what would have been obtained if the average rate had been 
predicted each year: 

It may perhaps be thought that this is a very short way towards the 
-desired object, and this is of course true. It is probable, h~wever, that further 
work concentrated on particular points would make it possible to obtain much 
closer predictions. 

II. The Variations in the Rate for Money 

The rate for credit-<lr as it is commonly called, for money-depends of 
'course on the relative supply and demand, and with perfect knowledge and 
trustwerthines; should not be affected by the amoimt of gold held. Practi
cally, it is found that some gold is required, and it is necessary to increase it 
whenever the crt!dit in circulation increases. This happens in times of active 
trade, and since the supply pf gold is a much more definite object than the 
demand for credit, public attention is focused much more strongly on the 
former than on the latter. 

I Be_ the pred1ction and tho actual. 
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The control of the gold supply is in the hands of the Directors of the Bank 
of England, who vary the Bank rate and cause money to be cheaper or dearer 
as the situation may require. In former times the market rate followed the 
Bank rate very closely, for the general money market was nearly always in 
the hands of the Bank. At present. however, on account of the increase 
in the number of .. outside" institutions, this is not the case. and the only 
direct effect of an increase in the Bank rate is to increase the rate demanded 
by the banks on most loans and the rate they give to depositors. The Bank 
of England, therefore, has sometimes to obtain control of the situation by 
borrowing money in the open market, or perhaps by selling securities whereby 
the floating stock of money is diminished and the required efIect is pro
duced. 

Now, the rate for money is subject to two kinds of secular variation, one 
extended over several years-<lver what is generally known as the .. short 
trade cycle "--and the other within the year itself. 

As regards the former. Beveridge writes (in U_ployffletst, p. 41): The 
fluctuation in industrial activity is not limited to particular trades, it represents 
alternate expansion and contraction in the general demand for labour, and 
is only one aspect of a still more general ebb and flow dominating the economic 
life of the nation." As is well known, the rate is low in times of bad trade 
and high in times of good trade. It migltt be possible to reduce tbese varia
tions to some extent by accumulating gold when the rate is low, so that it 

. wonld be there for use when trade became more active. It would, ho\fever, 
be extremely difficult to know when to begin the accumulation and when 
to begin the dissipation (particularly as the length of a .. cycle" cannot yet 
be predicted), and it would seem to be distinctly wrong in principle to do· 
anything in this direction, for the differences in trade between the good and 
bad times would be accentuated. At present the low rates in the bad times 
are an encouragement, while the high rates in times of activity discourage 
excessive speculation. . 

There is no doubt, of course, that great fluctuations in the rate for money 
are a disadvantage to trade in general, as pointed out by Sir R. H. Inglis. 
Palgrave (in The Bank Rate antllhe Money Market. p. I95). "There p.n be 
no doubt that to the borrower, and every man of business practicalfy must at 
times be a borrower. this high range of fluctuation has been a very serious 
disadvantage." 

It will be useful. however, to show what the fluctuation in the market rate 
has been in London as compared with the other centres. and this is shown in 
the following table:-
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TABLE TO SHOW AVERAGE ANNUAL MARKET RATES AND THE PROBABLE ERROR 
ABOUT THE AVERAGE IN-

London, Paris, Berhn, London, New York, 
1878-1908 1878-1909 1878-1908 1884-1908. 1884-1908. 

Average rate 2·63 2'48 3'04 2'58 2'93 
Probable error,. '56 '34 '52 '59 '70 

It is seen that the average rate has been slightly lower in Paris than in 
London and somewhat higher in Berlin and in New York. The variation from 
year to year is also lower in Paris, while there is practically no difference 
between London and Berlin. New York shows more variation. 

It must be pointed out that the variations in the stock of gold in reserve 
have comparatively little to do with these figures, for, as already pointed out, 
it is the variations in trade which have to be chiefly considered. , 

England has by far the largest external trade and almost certainly the 
largest internal trade, and it is conducted with much greater freedom tha.Ii 
in France and Germany, where the Banks of Paris and Berlin can to some 
extent prevent excessive trading by refusing to grant accommodation. Though 
English trade may therefore be Jaandicapped by greater variations in the 
rates for money, it is not likely that any of those involved would wish for 
a chatlge to the French or German sY.Stems, which would probably also conduce 
to the removal of the financial centre of the world from London. 

There is, however, one change which has been suggested, which might be 
lllSeful as a means of preventing rises in the market rate when the withdrawals 
of gold, which cause them, are due to foreign demands, and that is that a 
stock of foreign bills should be kept by the English banks. 

This is suggested 'by Sir R. H. Inglis Palgrave in The Bank RJite ana the 
1IIoney Market. "The English banker or bill broker has, as a rule, little 
knowledge of, or experience in, transactions in foreign bills. Hence there are 

.very few, it might almost be said there are hardly any, foreign bills held in 
England; while the reverse of this is the case on the money markets of the 
continent M Europe, where English bills are very generally held, and form 
a most useful r¥"e to those who hold them, in the case of demands arising 
from an adverse rate of exchange." 

The same change was advocated by Lord Swaythling in his interview 
> with the Aldrich Commissioners.' .. Why not imitate Germany, etc., and hold 

a portfolio of foreign bills • . . and hold them • . • until the danger occurs 

• Document 405. p. 94. 
G 
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of losing inconvenient sums of gold?" [This)" I have for many years urged 
upon the Bank of England; but they have always been opposed to it-at 
least not opposed to it, because in theory they approve of it-but in practice 
they are very difficult to move"" 

It would seem that the -change sugge:>ted might tend to the reduction 
of many of the mnaller fluctuations in the market ,rate" 

With regard 1:0 the variations in the money rates within the year, it is 
well known that the rate is highest in the Autumn, that it is usually rather 
high till about April, and that in the middle of the year it is much lower" 

The average monthly rates, for London, Paris and Berlin are set out in 
the following table, together with the probable error:-

TABLE TO SHOW THE AVERAGE MONTHL1( MARIO;:T RATE FROM 1878 TO 1908 III 

London" Paris", Berlin. 

January " 3"20 2"86 3"64 
February" 27a a"68 a"6s 
March 2"72 2"40 2"56 
April" 2"28 2"49 2"81 
May 2"42 2"46 2"65 
June" 2"~ 2"15 2"66 
July" 1"77 2"37 2"91 
August 2"22 2"27 2"58 
September 2"58 2"07 2"9f 
October" 2"88 2"44 3"56 
November 3"37 2"87 3"62 
December 3"31 2"70 3"78 . -- -- -
Average 2"63 2"48 3"03 
Probable error (measuring the 

monthly fiuctuation) "33 "17 "31 

• 
The variation is seen to be somewhat greater in London, but it shows 

much the same movement in all three countries" It is due to a large exten~ 
to the accommodation required for the gathering in of the harvests. and it 
would seem that the accumulation of gold in the summer by any particular 
market might reduce somewhat the variation in the rateli from month to 
month in that market" The average rate would probably not be affected-
only the variation" ' 

Conclusions 
Two reasons may be brought forward for increasing the stock of gold 

held as a banking reserve in the United Kingdom. 
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(I) That a panic might arise in which the present reserves would be insuffi
cient. 

(2) That the variation in the money rates should be reduced. 
Comparing the United Kingdom with France and Germany, the national 

banks have much the same proportion of gold to liabilities (leaving out the 
liabilities on deposit to their respective Governments). 

The general position in the United Kingdom is, however, probably much 
stronger than that in the other countries, for the joint stock banks have a 
considerable stock of gold and are more independent of the central institution 
than in Fiance and Germany. 

Comparing the present position with the past, in the United Kingdom 
the Bank of England has increased its proportion of reserve to liabilities, 
and the propOrtion now seems to be'less subject to fluctuation. 

The joint stock banks also seem to have strengthened their position to a 
considerable extent, but the Scotch and Irish.banks hold a much smaller 
proportion of .. cash in hand and money at short call .. to their liabilities than 
the English banks. 

This is due to a great extent to the existence of their liabilities on note 
issues. Such liabilities may require less backing with gold than those on 
deposit accounts, and differences in the nature of the trade in the different 
countries ~ay justify the different fatios, but on paper the position in Scotland 
and Ireland may require strengthening to some extent. ' 

p:mcs are caused by a sudden fall in the prices of stocks or commodities, 
which may be brought about by a political event, such as the declaration of 
a war, or the repudiation of a State debt, or by over~pecu1ation suddenly 
~oming to light. 

It is impossible to guard against the effects of all possible political events, 
such, for instance, as a war between two Great Powers, which might involve 
the repudiation of both their national debts. It can only be said that the 
United Kingdom would probably be in at least as good a position as France 
and Germany for meeting such an event, and that the increases in the gold 
reserves suggested would be of very little use. 

PaI!ics in E.~g1and have nearly always been caused by over~pecu1ation 
accompanied by fraud, by bad management, or by a legitimate miscalculation 
of the trend of future prices, etc. 

Fraud cannot be prevented without imposing undue restrictions on trade, 
and the true remedy for the prevention of panics due to such a cause seems 
to be the periodical and frequent publication of statements of liabilities, etc., 
with the idea not so much of causing the stronger banks to make any change 
as of forcing the smaller institutions to come into line with the larger. 
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All trade involves speculation, and a panic may therefore be caused by 
.a perfectly legitimate miscalculation of the course of future prices, etc. Any 
method therefore by which future prices, etc., can be more accurately predicted 
will tend to less trouble on this score, and in this connexion the correlation 
method brought forward by Professor Karl Pearson and others may be of 
great use. By this method it is possible to calculate the closeness of the 
relationship between two sets of figures and to calculate how much of the one 
corresponds to how much of the other. As an instance, it is pointed out that 
the increases and decreases in the amount cleared at the London Bankers' 
Clearing House (per head of the population) can be used to predict to some 
extent the market rate for money, Sauerbeck's index numbers and the prices 
of coal and iron of a year afterwards. The prediction is at present not very 
close, but it can probably be improved. 

As regards the money rates, it is pointed out that the market rate for 
money varies (a) from year to year, being higher in times of good trade and 
lower in times of depression; (b) within the year, being highest in the autumn 
and lowest in the summer. 

The average rates for the years :r878-:r908 in London, Paris, Berlin and 
for :r884 to :r908 in New York are given, and Paris is shown to have the lowest 
rate. London and Berlin are much the same, and New York is the highest. 
'The variation in Paris is also the lowest, "hile London and BerU; are again 
almost the same. It is pointed out that the rates do not depend so .much 
on the stock of gold kept as on the differences in trade in the different countries 
and on the fact that in Berlin and Paris gold is sometimes difficult to obtain 
for export. Any change in tile system in use in England is to be deprecated, 
because extreme money rates tend to either encourage trade in times of slack~ 
ness or to discourage it in times of speculation. 

Within the year it is shown that the variation is the greatest in London, 
and it is suggested that the extremes might perhaps be reduced by keeping 
the rate higher in the summer, so as to cause the accumulation of gold f8r 
dissipation in the autumn. 

It is also suggested that some of the smaller variations in the money rate~ 
might b~ obviated by the Bank of England keeping a stock·of f~reign bills 
(as has been suggested by Lord Swaythling and Sir R. H. Inglis Palgrave) 
by the sale of which it could, in case of need, prevent the temJ'brary withdrawal 
of gold. 
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CHAPTER X 

THE FORMATION OF A CENTRAL BUREAU OF INFORMATION 1 

MODERN industry, looked at either from a parochial, a national or an inter
national point of view, seeks to be singularly iU-equipped with information, 
and this is, perhaps, surprising when the large size of many business organiza
tions is remembered. It is true that there are trade journals, often dealing 
adequately with individual branches of industry, but no attempt is made as 
a rule to examine the statistics provided, and nowhere are the statistics for 
industry as a whole considered. We have, of course, Government Departments 
such as the Board of Trade, but these are handicapped in many ways by being 
Government Departments, though in other ways they may be in an advan
tageous position on this account. Onihe one hand they are often empowered 
to compel ret1}I"DS to be made to them, and this is, of course, an advantage; 
but on the other hand they can only issue.as a rule plain, stereotyped state
ments of fact, and more than this is required. This ratter difticnlty is got over 
to some extent by the issue from time to time of papers by departmental 
officials, such as those by R. H. Hooker and J. C. Stamp, which are models 
of .. trade research." Such research shonld, however, be permanent and 
eontin)1ous; and, further, it should be under the control of th9se who have, 
to deal with actual commercial problems, who know what they are and are 
in a position to make use of the work done. 

It might be held that work of this kind is a matter for the State, but in 
addition to the general undesirability of asking the State to increase the scoPi 
of its functions, no commercial organization is likely to make full use of a 
bureau such as is suggested unless it is, at any rate to some extent, under 
its own control. 

Industry should .. help itself" by forming a bureau. This 'mi~t be 
undertaken by some such body as the Federation of British Industries, though 
it would seem to be preferable ,that it should be formed by ;ne or by a com
bination of the big banks. The banks deal with the vade of the country 
as a whole and they are in a position to take a general view of it. They 
have almost endless information at their disposal from which material could 

I Pint pDbbshecl ;" the B_ M., ....... for Ilarcb, 1923. 
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be provided for examination, and combined, they would have a more homoge
neous point of view than, for instance, an alliance of organizations of different 
kinds, such as those which constitute the Federation of British Industries. 

With a bureau under their own control it is to be hoped that the individual 
banks woUld feel themselves able to disclose to the bureau their .. total .. figures 
for different kinds of transactions, so that, for example, the total amount of 
money spent on foodstuffs at any time could be calculated. The staff of such 
a bureau would probably not be a nett addition to the staff of the banks, for 
the work proposed must be done to some extent at the present time by each 
bank. Duplication thus takes place and this would be avoided, for in place 
of several independent attempts to arrive at the same .. statistic" or .. fact," 
less total time would be concentrated on one attempt and with probably more 
accurate results. And there can only be one fact! A further concomitant 
advantage would be that such a bureau, if successful, would probably grow 
considerably, and as .. brains .. would certainly b~ required, some outlet would 
be provided for some of the intelligence which must exist in large quantities 
in the banks. Such intelligence is usually difficult to employ in large organiza
tions, for obvious reasons, but the bureau would provide an almost unlimited 
field for it without .. seniority" and other difficulties, for the officials of the 
bureau need have no executive authority. 

The fiht object of the bureav would be to collect and arrange straight
forward information after the manner of the Board of Trade, etc., but accelerat
ing &e returns as much as possible and checking them where necessary. Statis
tics would also be obtained for the chief industries of foreign countries, and it 
is most important that these should be considered as a whole for each trade, 

'so that an international survey of each trade could be made. The second 
object would be to eXamine the statistics obtained b}t the comparatively new 
statistical methods discovered by Professor Karl Pearson 'and others, with 
a view to discovering relationships, in the nature of cause and effect, and to 
.measure definitely the closeness of such relationships as are already known. 

In attempting to discover new relationships by an examination of statistics, 
the bureau would be adopting, for economic science, the .. inductive" method 
-tha.t of argiling from the particular to the general. At a certain stage in 
the histoty of most sciences such a method is useful, and it is particularly applic
able to economic and kindred sciences where the causes are so complicated as 
to ba:ffle the .. original" thinker. This method is not usually popular, for it 
involves doing a great deal of work without following any hypothesis. The 
work of R. H. Hooker on the connexion between the weather at different periods 
of the year and the resulting crops is a very good example of the nature and 
value of this method. 
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In attempting to measure the value of the " laws" which have been evolved 
by the deductive method, a method which has, up to the present, been that 
almost exclusively used in the science of political economy, the work would 
be complementary to that of the so-called "classical economists" who Iia ve 
evolved u general laws." By the use of the new method it would be possible 
to state definitely the value of many of the U laws .. that have been laid down 
and we shall be spared the intellectual ignominy of reaching the conclusion 
frequently that theory and practice do not agree and that one must therefore 
be wrong. 

It is almost superfluous to name, the many questions that the business 
world as a whole requires answering. Many concern the future, and such 
questions can only be answered by finding out from the statistics of the past 
what are the relationships that have obtained. The administration of an 
individual concern cannot have much opportunity as a rule for correctly 
measuring either the details of the past or those of the world at large ~d it 
has usually quite enough to do to concern itself with its own local afiairs. And 
yet the general course of trade in, for instance, the U.S.A., and the probable 
effect of variations in, for instance, the price level and in the prices of stocks 
and shares, may cause a complete eclipse of a business, however well managed 
it may be. . 

Without a knowledge of the figures from ti,e banks, etc., that couhi"be placed 
at the disposal of the bureau, it is impossible to state what results would 
be likely to be obtained. Even without such data, however, results bve 
been obtained, and have been published in recent numbers of this magazine 
[i.e. The Bankers Magazine}, which indicate that the results are likely to be 
extremely valuable from a practical point of view. 



APPENDIX I 
¥ATES OF INTEREST ON FLOATING MONEY. AND OF DISCOUNT ON 

BANK BILLS IN LONDON. AND RATES OF EXCHANGE BETWEEN 
LONDON AND PARIS AND LONDON AND NEW YORK. FOR INDI
VIDUAL MONTHS, , 

January, February, March, 

A B, C, D, E, A, B, C, D, E, A, B, c, ~I~ --- -' 

1882 • 3'5 4'1 4'1 84'S 20'0 5'5 5'5 5'3 90'0 16'0 4'5 4'3 4'0 89'S 27'S 
1883 3'0 3'4 3'5 84'3 22'0 3'5 3'3 3'3 86'3 19'0 2,8 2,6 2,6 84'0 21'S 
1884 2'0 2'4 2,6 84'8 18'5 1'5 2,8 3'0 88'0 I6'o 3'3 3'4 3'5 89,8 24'0 
I88S 4'0 4'1 3,6 83'8 32'S 3,8 3'5 3'4 85'0 33'0 3,8 3'5 3'1 85'0 37'S 
1886 I'!! 2,8 3'0 88,8 22'S ,8 1'5 1'9 89'0 17'5 1'0 1,6 1'9 89'1 17'5 
1887 2'5 3'4 3'3 85'0 34'S 2'0 2'9 2'9 88,S 36'0 3'3 3'1 3'0 88'0 40'0 
1888 1'5 2'0 2'1 86,S 32'0 1'0 1'3 1'9 86'0 24'S 2'0 1'9 2'0 88'3 30'0 
1889 2'0 3'1 3'1 89'0 31'0 1'5 2'0 2'3 89'0 27'S 2'5 2,8 2,6 89'S 34'0 
1890 4'0 4'3 4'0 84,8 23'8 5'5 4'5 4'0 83'S 30'0 3'0 3'x 3'1 86'0 27'S 
1891 3'0 3,8 3,8 84'S 21'3 4'0 2'0 2'4 87'8 21'3 2'0 2'5 2,8 89'0 25'0 
1892 " x'S 2,8 2,8 85'0 x8'9 1'3 2'0 2'4 87'0 17'5 X'S 2'0 2'3 88'0 25'0 
1893 '5 1'3 1,8 88'0 14'5 ,8 1'4 x,8 87'S 10'0 2'5 1'5 1,8 87'8 20'0 
xli94 1'0 1,6 2'X 86'3 x7'5 1'5 2'1 2'4 87,8 20'0 1'5 x'3 x'S 88,8 18,8 
1895 . '3 ,6 '9 89'0 x8,8 '5 '9 I'X 89'S 21'3 ,8 x'4 1'4 89'S 25'0 
1896 '5 X'I 1'4 89,8 25'0 '5 '9 1'0 88,8 23'8 '5 ,8 '9 88'3 23'8 
1897 2'5 3'0 3'2 87'0 23'8 1'0 1,8 ·x,8 87'3 21'3 1'5 1,6 1,6 87'S 200() 
1898 1-, 2'9 2'4 84'8 23'8 2'3 2,6 2,6 85'0 25'0 2,8 2'9 2,6 85'0 30'0 
1899 2'0 2,6 2,6 85'3 23'S 1'(» 1'9 2'1 86'0 18,8 x'S 2'X 2'1 86,S 22'S 
1900 3'5 4,8 4'5 88,6 28,8 2'0 3,6 3,8 88'3 21'3 3'5 3,6 3,6 87'0 20'0 
01901 3'0 4'4 4'4 87'0 10'0 3'0 3,8 3,8 88,6 x8'8 4'0 3'9 3,8 88,8 22'S 
X902 1'5 3'1 3'X 87'4 x6'3 2'3 2,8 2,8 87'S X3'8 2,8 2,6 2,6 88'1 x7'S 
1903 2'0 3'5 3'5 87'S 16'3 3'5 3,6 3,6 87'S 16'3 3,8 3'5 3'4 87'4 x7'S 
l~o4 2'5 3'3 3'3 84,6 16'5 x'8 2'9 2'9 85'9 17'5 2'0 3'X 3'X 87'1 17'5 
1905 1,8 2'9 2,6 87'6 16'3 2'0 2'5 2'5 88'4 15'0 2,8 2'4 2'1 87'1 21'S 
1906 2'0 3'7 3'4 86'0 7'5 4'0 3,8 3'4 87'9 14'5 3'3 3'4 3'0 86'4 15'0 
1907 3'0 4'9 4'4 85'4 25'0 3'5 4,6 4'1 85'3 23'0 4'0 4'7 4'4 85'4 29'0 
1908 5'0 5'0 4,6 85'9 IS'S 3'0 3,8 3'4 87'S IS'S 3'3 3'0 3'0 86'9 I8'S 
1909 1,8 2'1 2'3 87'S 12'0 2'0 2'3 2'3 87'8 18'5 2'5 2'1 2'0 88'0 23'S 
lcjlo 2'5 3'3 3'2 87'3 18'0 2'3 2'5 2'5 86,8 18'3 1,8 2'5 2,8 87'4 18'3 
I9II 3'3 3'5 3'5 85'6 28,8 3'0 3'4 3'1 86,6 30'0 3'3 2,6 2'4 86,6 29'S 
Jl)I3 3'0 3'4 3'4 86'9 22'0 3,8 3'4 3'0 88'0 25'S 3'3 3'3 2'9 87'S 24'0 
1913 '. 3,8 4ii 4'1 86'1 18'5 4,8 4,8 4'3 88'0 22'3 4,8 4,8 4'3 88'3 24'S 
1914 ' 3'5 4,8 4'1 - - 1'0 1,8 1'9 - - 2'0 2'4 2'3 - -
A - rate of Interest db. 80atmg money for first Fnday of month m London, ex ECDfIOfIfisl, 
B _ rate of chscount on 3 montbs Bank Bills for first Fnday of month m London, ex E""""",tSI, 
C - rate of dISCOunt on 6 months Bank Bills for first Fnday of month m London, ex EcmtomlSt~ 

.D _ rate of exchange between London and New York, ex first monthly number of E_tSI. 
4 dollara OIDltted m each case: .. Sbort at mterest" up to and mcludmg July, 1886 : after. 
warda U cable rate,lI 

E _ rate of exchange between London and Paris, ex first monthly number of Economosl, 25 
francs OIDltted In each case: .. short exchange" up to and mcludmg June, 18Sg: after. 
wards "cheque rate. It 
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APPENDIX I (contd") 

April. 
1 

l\Iay" J1III8. 

A" B" C. D" E" A" B" C. D" E" A. B" C. D" Eo 
1-

xSSZ Z"3 Z"4 z"6 88"5 z7"S z"S z"S z"9 89"8 ZI"O 1"8 Z"3 z"S 89"5 15"0 
x883 z"S z"6 z"6 84"! Z3"S z"S 3-0 3"3 85"' ZI"O 3"5 3"5 3"6 88"5 Z9"0 
x884 ° Zoo Zoo z"3 89"5 ZI"S x"o 1"3 1"9 89"5 17"0 1"5 Zoo z"4 86"3 zO-O 
1885 z-o z"8 z"6 87"5 35"5 °5 z"S z"9 88"8 35-0 "5 1"0 1"4 88"( 20"0 
x886 ° 1"0 1"5 x"9 87"! 16-0 1"8 z"S z"S 88"6 13"0 1-0 1"5 1"8 ag"1 z6"S 
xS87 Zoo 1"5 1°5 87"5 3X"S °5 1"0 1"5 88"3 z4"S "5 "9 1"4 86"S zo"O 
1888 X"3 1"4 1"8 87"5 24"5 x"S 1"9 Zoo 88"8 z8"0 1"0 1"6 1"9 89-0 28"5 
1889 3-0 1"8 2-0 89"5 25-0 1°3 1"8 2"0 89"3 24"0 "8 1"4 2-0 89"3 x8"0 
x890 2-0 2"11 2"4 87"7 22"5 1-6 2"0 2"4 87"5 x6"3 "8 2"4 2"8 87"0 xS-o 
1891 2"5 2"3 2"5 88"8 20"0 2"5 3"8 3"8 89"~ 28"8 2"5 3"X 3"x 88"1 32"S 1892 "8 X"X 1"5 88"5 18"8 "5 1"0 x"S 88"3 x8"8 "5 "9 1"5 88"5 x8"8 
x8g3 1"0 1"4 1"6 88-0 xS-o 2"0 2"8 2"8 89"0 20"0 2"5 2"5 2"8 go"o 28"8 
x.894 1"3 X"I x"3 88"! 20"0 1"0 X"3 1"5 89"3 22"5 °5 "7 x"x ag"O 20-0 
1895 "5 "8 X"O go"( 26"3 "5 -8 "9 89"5 23"8 "3 -6 "9 88"6 23"8 
x896 "8 "6 "8 89"0 2X"3 "5 X"O x"O 89"3 x7"S "5 "8 ·8 88"8 x8"8' 
x897 X"3 1"3 x"3 87"8 x6"3 "5 x"O 1e~"3 88"3 ~2"S "5 "9 1"3 87"5 II"3 
x898 z"S z"9 2"9 84"3 3x"3 z"S 3"8 3"6 84"5 32"5 x"3 1["8 2'0 ~"3 30"0 
x8g9 1"8 z"4 2"4 86" 23"8 1"3 2"2 2"3 88"( 21" 1"5 Z"4 Z"S I"s 22"S 
xgoo 3"0 3"8 3"8 87"3 21"3 3"5 4"0 4"0 '88"9 x8"8 X"5 2"7 z"9 87"6 18"8 
xgox 3"8 3"8 3"8 89"<l 20-0 3"0 3"5 3"5 88"8 17"5 1"5 3-0 3"3 ag"3 20"0 
xgoz 2"5 z"6 2"6 88"3 18"8 z"5 2"8 2"8 88"5 20"0 2"5 2"7 2"8 87"5 2S-> 
xgo3 3"3 3"4 3"4 87"5 18"8 3"5 3"4 3"4 88"3 18"8 2"3 3"1 3"1 88"5 20-0 
Xgo4 z"S 2"6 2"8 87"8 14"0 X"O 2"1 2"4 87"1 II-o 1"5 Z"I Z"2 87-6 x4"S 
19o5 X-o 2"0 Z"I 86-<: x8"0 2"0 Z"3 z"4 86"9 x5"5 1"0 2"X 2"1 85"0 x8"0 
Xg06 2"0 2"9 z"9 85"4 II"S 3"5 3"8 3"8 84"4 x5"5 3-0 3"4 3"4 85"6 x9"5 
x907 3"0 4"4 4"4 85" 5 z8"0 2"0 3-0 3-0 86"3 18"( 3-0 3"6 3"8 87"3 ~-o xgoS z"S Z"4 2"5 86"8 x3"S z-6 z-6 z"8 87"3 x3-o x-o X"3 1"8 87"3 II"S 
xgo9 x"8 x"6 x"6 87"! x7"S "8 1"3 1"5 87"5 xS"3 x"S x"8 2"1 88" X x8"8 
x9xO 3"8 3"7 3"5 88" x 23"0 3-0 3"4 3"3 87-0 24"5 3"5 i"3 3"3 87"3 2.,.0 
X9U z"8 2"4 2"4 86"3 30"0 x"8 2"3 2"3 86" 830"3 x"8 "I ~"S ~" 5 29-0 
X9I2 3"3 3"4 3"3 87" 3 23-0 z"8 3-0 3"0 87" x 23" o z"S 2"8 3"3 87" 524-0 
x9X3 4"0 4"3 4"1 87" 825"3 3"3 3"9 3"9 86"8 2O"31 3"So 4"1 4"5 87" X 23-0 
1914 x"8 x"8 x"9 - - Z-o 2"5 2"8 - -IIZ"5 2"7 3"X -;- -
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July, August. September, 

A, B, C. D, E, A. B, C. D, E, A, B, C, D, E. 

- - - - - -
1882 :t'o 2'0 2'3 87'8 15'0 1'3 2'5 3-0 88'0 15'0 3'5 3,6 3,8 88,S 2X'O 
x883 3',0 3'3 3'4 88'3 25'S 3'0 3,8 4'0 86,S 30'0 2'5 3'1 3,6 85'3 32'S 
1884 1'0 X'3 2'0 84'3 19'0 '5 1'4 2'0 83'3 14'5 '5 1'4 2'1 84,8 18'0 
1885 '5 ,8 X'3 86,S I9'S 'S 1'3 2'0 86'3 18'0 '5 x'S 2'4 84'1 22'0 
1886 ,8 x'o I'4 88'9 25'S I'4 1,6 2'1 85'S 23'0 1'0 2'3 2,8 84'0 27'S 
1887 1'0, x'6 2'0 83'S 22'S 1'0 2'3 2'9 84'S 26'0 2'0 3'3 3'3 84'3 38,S 
1888 1'3 1'1 1,8 89'0 27'S ,8 2'I 2,6 87'8 3I'S I'8 2'9 3'0 88,S 41'0 
I889 I'S x'4 1,8 88'3 17'5 ,8 2'3 3'0 87'8 I6'3 2'3 3'5 3,6 88'3 28,8 
1890 4'0 3,8 3,8 88'3 17'5 4,8 4,8 4,8 89'8 36'3 2'S 3'4 3'3 87'0 30'0 
189I 'S I'I 2'3 87'8 25'0 '3 1'5 2'5 87'0 27'S '5 2'3 3'I 85'3 30'0 
I892 '5 '9 I'4 88,S 20'0 'S '9 1'8 88,S I8,8 '5 '9 2'3 88'3 19'3 
I893 '5 1'3 2'0 84'I I7'S I'Q 2'9 3'3 84'6 26'3 3'5 3,8 3,8 87'3 32'S 
I894 '3 ,6 '9 88'3 17'5 '3 ,6 '9 89'0 20'0 '3 ,6 '9 86,8 20'0 
I89S '3 '5 ,8 89'0 22'S '3 -6 ,8 90,8 27'S '3 ,6 ,8 90'5 28'8 
I896 ~. ,6 '7 88,S 18,8 '5 ,8 ,6 119,8 I8'8 '5 I'I I'3 84'S 20'0 
I897 '5 '9 I'2 87'S 12'5 'j '9 1'4 87'3 I2'S 1'0 1'9 2'5 86'0 20'0 
1898 '5 I'O I,6 86'0 22'S '3 I'4 2'3 85'0 25'0 ,8 I'8 2'5 85'3 27'S 

"1 899 2'0 2'4 2'5 88'3 21'3 2'5 3'5 3,6 87'0 25'0 2'0 3'3 3'4 86,8 26'3 
I900 I'S 2'5 3'3 86'9 13,8 3'0 4'x 4'4 88'3 I7'S 2'5 3'7 3'9 88'3 I7'S 
190I I'O 2'4 3'0 88'3 20'0 I'O 2'5 3'3 88'3 21'3 1'3 2'3 2,6 86'3 22'S 
ij)02 2'0 2'4 3'5 88'4 18,8 2'5 2,6 3'4 88'3 21'3 2'0 2,8 3,8 87'0 20'0 
1903 ; 1'5 2'3 2,6 87'6 15'0 2'0 2,6 3'0 86'4 16'3 1'5 3'4 3'5 86'9 I6'3 
19°4 I'S 1'9 2'3 87'S 19'0 3'0 3'0 3'I 88,8 25'S 1'5 2'7 3'1 88'0 25'0 
I90S 1'0 I,8 2'0 85'1 IS'S 1'3 1,8 2'3 86,8 15'0 1'3 2'0 2'4 86'4 IS'S 
1906 1'5 3'0 3'3 85'1 14'5 2'0 3'1 3,8 85'S 15'0 1'5 3'4 3,8 83'9 18'0 
Ig,07 2'5 3'3 3'9 87,6 14'3 2,8 3'7 4'1 87'S 16'0 3'0 4'0 4'5 86,6 15'8 
1908 ,8 1'1 2'3 87'1 12'5 1'0 1'4 2'4 87'1 13'0 1'0 1'4 2'4 86'0 13'0 
1909 1'0 1'4 2':1: 88'4 I9'D I'D 1'4 2'3 86,8 19'3 1'0 1'4 2'1 86,8 IS'S 
1910 1,8 1'9 2'3 86'3 19'5 1'5 2'4 3'3 85'S 23'0 2'0 3'1 3,6 86,6 25'0 
I9II .. 1'3 2~ 3'1 86,6 31'0 1'3 2'5 3'5 86'4 25'0 I,8 3'0 3'5 86,S 25'S 
1912 2~ 2,8 3'5 87,8 22'0 2'5 3'0 3,6 87'6 24'3 2'3 3,6 3'9 87'° 29'S 
1913 3'0 4'3 4'9 87'0 25'0 3'3 4'0 4'4 87'0 24,8 2,8 3,6 4'0 86'1 23'8 
1914 . - - - - - - - - - - I - - - - -
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APPENDIX I (c0nt4,) 

October, November, Decomber, 

A, B, C, D, E, A, B, C, D, E, A, B, C, D, E, 

--- - I- - - - - - - - - - - - - -
1882 3'0 4'4 4'1 84'0 28,S 3'0 4'0 4'0 84'8 25'0 4'0 3'9 4,8 83'3 24'0 
1883 2'5 2'4 2,8 84'~ 25'0 1'5 2'4 2'9 83'3 22'0 2'0 2'5 2'9 84'S 20'0 
1884 2'0 l'g 3'0 83'S 18'0 3'3 4'1 3,8 83'0 23'0 4'0 4'1 3'5 83,8 32'S 
1885 '5 1'3 2'3 85'4 23'0 '5 1'9 2'5 84'9 20'0 1'5 2'3 2'S 85'6 20'0 
1886 2'5 2,6 2'9 85'3 31'0 2'5 3'5 3'5 84'S 35'S 2'5 3'1 3't). 84'3 35'S 
1887 3'0 3,6 3'5 84'8 42'0 2'5 3'1 3'1 86'0 32'0 2'0 3'1 3'1 85'3 33'S 
1888 3,8 4'3 4'3 88'3 40'S 2'3 3'0 3'0 88'3 29'S 4'0 4'1 3'9 89'0 31'0 
1889 4'0 4'3 4'3 88,8 28,8 3'0 3'9 3'9 86'0 23'8 2'5 3'9 3,8 85'0 25'0 
1890 5'5 5'0 4,6 87,8 31'3 4'5 5,8 5,8 86'3 27'S 2'5 3,8 4'0 86'2 30'0 
1891 1'5 3'0 3,6 83'8 30'0 2'0 3'3 3'3 84'8 23'8 1'5 2'5 2'5 84'S 23'8 
1892 '5 1'0 2'1 87'3 18,8 1'5 2'9 3'0 87'3 16'9 2'3 2'4 2,6 88'3 16'3 
1893 '5 1'3 2'3 85'3 23'8 ,8 2,6 3'1 84'S 21'0 2'3 2'4 2,8 86,8 18,8 
1894 '3 ,6 '9 87'3 18,8 '3 ,6 '9 88'3 15'0 '3 '9 1'2 88'0 15'0 
1895 '3 ,6 ,8 88'0 30'0 '5 '7 ,8 89'0 21'3 '5 ,8' "9 89'3 22'S 
1896 1'3 1'9 2'0 85'S 20'0 3'5 3,6 ~'3 85'0 22'S 3'0 3'0 ~'9 87'0 25'0 
1897 1'0 2'0 2'4 84'8 18,8 2'5 2'9 ,8 85'S 18,8 2'3 2'9 2,8 86'0 22'S 
1898. 1'5 2,6 2,8 84'S 30'0 3'3 3,8 3"4 87'0 25'0 2'5 3"4 3'1 8~S 32'S 
1899 4'0 5'3 5'0 86,8 32'S 2'5 4'3 4'3 87'S 26'3 4'5 5,6 5'5 &j'o 31'3 
1900 2'0 4'0 4'1 85'6 15'0 2'5 3'9 4'0 84'S 12'5 2'5 3'9 4'0 86'0 11'1 
1901 1,8 2'4 2'9 86'0 23'8 2'0 3'3 3'3 87'S 12'5 3'0 3"4 3'4 88'1 17'5 
1902 2'3 3'4 3'5 86'S 18,8 2'0 3'3 3'4 87'4 15'0 3'0 3,8 3,8 87'7 16~ 
1903 3'0 3'9 4'0 86'3 21'3 2'5 3'9 3'9 84'9 16'3 2'5 3,8 3,8 83'8 21'3 
1904 1'0 2'0 2,6 86'0 17'0 2'5 3'0 3'0 87'0 II'S 2'0 2'9 3'0 87'0 IS'S 
1905 2,8 3'9 3'9 85'8 15'0 2'0 4'0 3'9 87'1 14-0 2'5 3,6 3'4 86,S 14'0 
1906 2'0 4'1 4'0 84,6 18'5 5'5 5'9 5'1 86,6 22'0 3'5 5'5 4,6 86,6 26,S 
1907 3'0 3'9 4'3 86'3 13'0 4'5 5'4 5'5 86'3 15'0 5'0 5,8 4,8 87'S 2 .. 0 
19o8 X'O 1'5 2'0 86,S IX'3 1'3 2'0 2'3 86'1 10'5 2'0 2'3 2'3 87'0 10,8 
1909 X'O 2'1 2'5 86'3 13'5 4,8 4'5 4'1 87'S 22'0 4'0 3'9 3'4 88'3 20'S 
1910 2'3 3,6 3,6 87'0 24'S 4,8 4'4 4'0 86,S 27'S 4'0 3'9 3'5 86,S 28~ 
1911 2'3 3'9 3'9 86,S 20,8 2'3 3'5 3'4 87'3 16'3 3'0 1,6 ~4 i6'S 20'8 
1912 2'3 3'9 3'9 86-0 28'0 4'1 4'9 4,8 86'4 25'0 4-0 4,8 4'9 85-0 24'0 
1913 3,8 4"7 4'7 86,6 28,8 4'3 4'9 4,8 85'8 30'S 4'5 4'9 4'5 85'9 32'S 
1914 - - - - - - - - - - - - - - -



APPENDIX II 

Example correlation table to show correlation between 
(a) Difference between rate of interest on lioating money and the rate of 

dtscount on 6 months Bank Bills for Februarys. 
(b) RIses and falls in the lioating rate from February to March, for the years 

1882-1913. 

(b) ris •• & fan. In rate. 
-2-8 2'4-22 2-D HI 106 -t4~ -toO .. ii -4 e 0 .z -4 -e .. HJ 1-2 104 Iii HI - - - - - - - -

t"9E. 
0'1 
~I 
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04 .. 
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.z 
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.. '2x 

-I 04 

-I -e 
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, 
x x 
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x 

x 

I I 2 2 

• 

• 
x 

I" x x 

x x nxx 

x x 

• x xx x 

x 

xx 

xx 

47 6 I 3 I I I I 

, 
, 
I 

4 

6 

Z 

5 

Z 

Z 

4 , , 

I 
I 

l? 

The co-efficient arrived at from the above table is + ·855. It is obvious that had 
it been + 1'00 the .. crosses" would have been found exactly, instead of only 
approximately, on the dtagonal from the N.E. to the S.W. comer. 



APPENDIX III 
SAUERBECK'S INDEX NUMBERS FOa INDIVIDUAL COMMODlTmS 

AND GROUPS, EXPRESSED AS PERCENTAGES OF HIS GENERAL. 
INDEX NUMBERS FOR EACH YEAR AS PUBLISHED IN THE JOUR
NAl. OF THE ROYAL STATISTICAL SOCIETY AND mE 'STATIST' : 

Calculations made on Shde Rule. 

~ ADima1 """ck1 ,,- TextlIes =. Wh .... .~.::. load load - .... P- Am ...... FIoar. 0 .... - - - -
1850 96 87 II4 100 IOI 104 96 96 104 8:3 

I 97 91 II4 IOI xoo x05 95 95 X04 96 
:3 X03 89 96 103 xoo I08 96 96 109 94 

3 x05 86 9:3 XIO 9:3 106 Illa lila XI9 85 

4 XI8 85 83 XI3 86 107 131 131 138 105 

5 XX9 86 88 108 83 108 r36 r36 147 xos 

6 x08 57 97 xog 88 108 126 r:36 134 96 
7 100 85 II4 X03 88 xI3 98 98 106 9Z 
8 96 91 107 105 9:3 lI:3 89 89 96 x03 

9 91 91 IOg> 104 94 u4 85 85 95 95 

1860 100 9Z 108 98 91 lI:3 99 99 105 95 
I x04 93 98 93 94 III 104 104 lIS 93 
:3 97 85 98 go 1:33 105 101 10Z :tOI 86 

3 85 83" 96 91 145 98 80 80 57 80 

4 75 85 101 9I ~~. 93 7z 7z ·79 73 

5 83 96 96 go 96 75 75 84 83 

6 93 94 9:3 88 z27 97 89 89 96 9Z 

7 :II5 89 94 57 lIO 100 :u8 lI8 1:36 100 

8 114 89 97 86 108 103 :u8 :u8 :u8 log 

9 93 98 100 9Z lIZ lila 91 91 89 lila 

1570 9:3 lila 99 93 XIO 103 go go 93 9Z 
x 94 zoo zoo 93 z03 105 100 104 96 97 
:3 93 93 96 XI6 105 99 96 96 94 8z 

3 96 98 97 1:37 93 ~ lila 97 94 88 

4 103 101 103 II4 9Z 94 100 zoo 100 IO~ 

5 97 :II3 z04 zos 9Z 96 go 86 91 uS 
6 97 J:I4 103 95 go 100 9I go 94 107 

7 106 108 no go .go IOO 104 IU 104 106 

8 . Iog u6 I03 85 go IOI 99 cJ3 .96 108 

9 105 IZ4 zos 88 8g 103 x04 97 94 101 

z880 zoz ns IOO go 9Z 101 104 9Z 97 101 

I 99 XI9 99 9I 91 10I 1I0 98 103 99 
II zoo ;[24 9I 94 88 10I 104 99 104 100 

3 100 Iz6 94 93 86 103 98 93 95 100 

4 93 zz8 83 go go 107 86 86 86 103 

5 95 IZZ 57 9Z go 106 86 84 88 no 

98 



v!'!' --- -
1886 94 126 

1 !j6 u6 
8 !j6 u1 
9 

, 
90 I20 , 

1890 , 90 ZI4 
x , 104 U3 
:& , '» 124 
3 , B7 125 
4 B7 127 
5 , B7 1:26 
6 , B7 I20 

1 , fJ1 127 
8 lOS I20 

9 , 88 II6 

1900 , , 83 114 
z 89 zu 
:& .' 9Z 126 
3 .90 122 
4 , 90 II9 
5 88 121 
6 • , 8:1 n6 
1 , 86 no 
8 , !j6 122 

9 , !j6 120 

1910 83 123 
I · 88 u3 
a 9Z U3 
,3 SI u6 .. , 88 uS 
5 , 100 Il1 
6 , 98 :lI2 
1 .. , 101- uo 
8 , • 88 loS 
9 , , B7 104 

1920 , , 9X 104 
I · 9Z I4X 
a , Sa I4X 
3 · ~ 1:26 .. · X14 

APPENDIX III 
APP~IX m .(cmrt4.) 

s:::!? .. - T_ .i'!':!:! .. - - - -
B7 '» 91 :100 
99 103 !j6 99 
93 II2 9x !j6 

I04 z04 fJ1 95 

99 xu 9Z !j6 
99 106 ~ !j6 

103 104 84 99 
IXO IOO B7 100 
103 zoo 84 102 
zoo zoo 84 lOS 
fJ1 103 89 Z03 

84 101 ~ zoo 
80 log 80 99" 
18 I35 8s !j6 

12 144 88 9Z 
66 121 86 102 
59 II9 89 Z03 

64 II9 !j6 :rOO 
7Z nil IOI !j6 
12 12X 100 95 
60 Z3I 104 !j6 
60 134 !j6 98 
66 122 85 zoo 
68 n6 88 x03 

69 II4 94 104 
76 II6 95 101 
13 I29 89 fJ1 
64 131 99 98 
68 111 95 10) 
65 II1 85 lOX 
63 II6 95 :100 
64 98 UO 100 
68 100 n6 Z05 

7Z 101 IU :106 

19 XIS :104 fJ1 
54 XI1 90 94 
63 :log X02 95 
18 I20 xog 9X 
76 XX4 122 B7 

99 

..:=.. =- - 0.... 

90 83 89 zoo 
90 88 90 93 
94 83 93 9Z 
88 76 88 !j6 

88 ~ 88 xoo 
99 94 -100 107 
B7 ~ 90 IZ2 

14 7Z 19 zoo 
67 65 76 IOS 
74 68 8z 90 
85 19 89 94 

100 89 ZOS lOS 
103 fJ1 u3 uz 
19 69 85 96 

15 65 80 9Z 

71 70 83 zoo 
18 15 8x IX] 
80 7Z 86 96 
86 74 89 90 
85 76 86 93 
15 68 15 91 
80' 70 19 90 
9Z Sz 95 95 

xoo 9Z :102 99 

83 14 86 86 
19 13 19 90 
80 15 ~ 98 
71 68 18 86 
85 15 86 95 
99 9Z 98 log 
s., 19 84 94 
85 19 13 114 
13 70 53 '99 
65 65 SO 98 

66 59 51 88 
8s 86 90 85 
13 67 76 86 
65 60 67 80 
67 65 68 76 



zoo 

Barley. -
:I850 78 U2 

x 85 u5 
2 94 u4 
3 90 u4 
4 90 X30 
5 • 88 x3x 
6 x04 x07 
7 X03 X09 
8 98 ux 
9 90 xox 

:I860 9S x09 
X 94 u6 
2 89 94 
3 85 87 
4 73 85 
5 75 9X 
6 94 96 
7 I03 126 
8 XII X21 
9 X03 97 

x870 93 ¢. 
I 92 101 
2 88 82 
3 94 83 
4 XI3 lIS 
5 102 UO 
6 95 57 
7 log 89 
8 XI9 89 
9 x05 88 

1880 97 90 
X . 96 100 
2 95 113 
3 xoo 104 
4 104 103 
5 107 99 
6 99 94 
7 96 96 

Rice. 

APPENDIX III 

APPENDIX Ill' (contd.) 

P0- =- )I ..... • B ...... ....... prime. 

f-- -
xu 95 79 88 86 
x07 80 84 94 92 
u6 99 8x 90 94 
U3 xzx 80 9X 90 
:1:20 XOX 83 84 89 
x29 80 B4 83 9x 

99 72 80 83 95 
97 94 77 82 9I 
83 93 88 89 88 

9x 82 86 90 85 

I03 95 86 90 93 
x07 ZOI 85 89 97 
X04 102 77 83 B7 
x07 75 78 84 83 
9I 61 8I 83 84 

I06 72 89 101 92 
u8 7I 88 95 97 
117 ux 88 87 84 
XII 108 86 ·811 90 

97 7S 95 94 105 

99 80 99 ¢ 104 
98 68 102 100 as 
92 IIO 9'2 97 89 
86 124 99 102 98 

98 88 I03 ¢ x06 
86 94 U4 u8 U3 
95 :I21 IU X20 It:S 

106 u8 II:[ u6 108 
XXS :I52 X20 124 115 
xr6 134 U2 Z23 XI7 

104 126 I:[2 U9 117 
98 86 II2 x28 I2I 
88 96 X22 136 II9 
99 7.10 127 :1:42 7.18 

101 84 129 134 U5 
97 89 122 124 128 
96 100 120 142 132 

100 107 z07 X22 121 

Pod<. Butter. T ... S ...... 

eo_ 
1-

, 

X03 86 X2X xjIl 90 
X03 93 :II7 X34 79 
94 90 92 :IIZ 78 
92 B4 99 lOX 72 

92 80 93 85 69 
9x B4 83 X03 65 
95 9x 82 X2X 68 
,95 89 X03 x4x 74 
93 :t°3 x08 x14 77 
¢ 98 x28 x06 B4 

105 9x 127 105 B7 
106 92 :I06 98 B4 
99 89 xx5 86 92 
89 84' 108 Bg ¢ 
go 83 97 108 92 

105 92 x06 95 89 
102 88 106 90 83 
87 93 I~6 94 79 
88 X02 XX9 ¢ 73 

108 94 UI 105 • 77 

Il3 103 108 103 75 
98 104 99 log 81 
88 B7 92 102 9io 
94 88 92 91 113 

:102 105 99 95 127 
IX5 XOS X02 94 x28 
II9 II4 95 99 124 
104 log 86 XX3 I'lj 
IIO 113 91 XOI X22 
XU 104 99 X04 ZI7 

121 114 Bg. I~ IIO 
U3 II5 78 I08 99 
7.17 II~ 70 X04 8I 
II5 uo 73 103 94 
121 126 82 74 96 
X2I 124 89 82 

I~ 126 xz6 93 73 
J:22 121 7,8 77 166 



Barley. H ..... 

1888 102 103 
9 i 92 85 

1890 . 102 85 
I 100 II9 
Z 99 99 
3 97 90 
4 100 '97 
5 90 97 
6 97 76 
7 97 73 
8 109 86 
9 97 81 

1900 85 83 
I 93 97 
a 96 II2 
3 86 97 
4 1>1 94 
5 86 99 
6 .. 81 88 
7 80 94 
8 90 113 
9 93 115 

1910 76 94 
I 88 98 
2 93 100 
3 82 86 
4 82 106 
5 89 119 
6 97 120 
7 95 127 
8 • 79 126 
9 94 117 

• 
1920 92 III 

I 90 76 
a • 79 73 
3 ' 67 86 
4· . ~ 88 

RU:e. 

APPENDIX III 

APPdDIX III (cpntd.) 

.... -, Muttcm, B .... .. ..... pnmL pnmL 
Pork. 

------------
102 99 II6 13Z II7 lIO 
100 96 III 139 IZ4 lIS 

100 83 III 131 II7 II3 
110 IIO III 117 118 104 
II3 88 II8 124 135 135 
91 83 II9 124 135 I41 
92 95 127 138 127 1'35 
89 IIO 129 149 II8 114 

102 77 125 138 lIZ 110 
108 98 129 140 129 137 
II3 109 122 131 122 136 
ro6 88 122 127 102 II3 

97 89 lIS IZ5 loB II3 
94 96 II9 123 12a 134 
90 86 134 126 123 134 

104 104 l:I7 133 118 123 
94 l:I0 II6 134 110 107 
93 78 III 131 12a 122 
95 74 104 124 114 122 

103 94 104 II9 106 109 
104 95 121 IW 115 II4 
96 76 II9 112 130 126 

92 80 II8 II8 130 134 
103 93 log log 112 110 
119 87 l:Ia III :rog 113 
97 79 log 117 12Z 124 

107 72 113 120 120 III 
122 74 II3 110 117 128 
123 96 102 log log 124 
I44 91 101 104 II4 121 
136 64 91 91 128 129 
125 83 Bg 88 125 120 

167 82 B4 92 129 129 
119 log 126 134 156 151 
II3 85 uS 152 149 148 
l:I5 67 104 141 II9 133 
lZO 115 100 I27 103 97 

xox 

Bu ...... Tea. S ...... CoIIee. 

--------
II4 71 8z 137 
II4 70 96 159 

III 71 75 171 
II8 78 79 164 
127 75 85 166 
125 78 91 181 
124 75 76 186 
119 76 69 185 
Iz8 76 • 75 164 
12i: 73 63 139 
II9 72 63 122 
121 74 65 IIO 

log 65 61 99 
120 57 54 96 
l:I9 55 44 93 
116 59 52 91 
l:I7 61 63 103 
120 56 65 103 
114 52 47 95 
108 59 49 84 

°125 63 59 85 
130 64 61 91 

II7 6z 65 92 
121 63 65 116 
115 59 58 120 
112 57 45 104 
II3 6z 59 95 
105 64 6z 73 
113 50 74 6z 
99 67 6g 57 

103 71 66 67 
98 51 75 85 

96 37 105 6g 
129 36 52 77 
124 63 47 98 
116 78 81 86 
122 6g 67 104 

B 



:loa 

Coal. =.:. ""port. 

--
1850 81 100 

l 80 97 
2 77 96 
3 68 7005 
4 • 77 X05 
5 'c 78 99 
6 . i 76 83 
7 • 72 80 
8 82 90 
9 80 89 

1860 73 94 
I 75 93 
2 n 81 
3 70 80 
4 • 72 87 
5 . 76 90 
6 • 80 87 
7.· 83 91 
8 • 8x 85 
9 : 79 86 

1870 . 80 88 
I . 79 87 
2 • 1I7 106 
3 • 150 13X 
4· 135 112 
5 . IXI XI4 
6 . 92 XOO 
7 . 86 97 
8 • B7 94 
9 54 99 

1880 . 8z 80 
I • 85 91 
2 • B7 92 
3 . 92 100 
4 • 98 99 
5 • IOO 10 4 
6 • 99 106 
7 • . 99 107 

Pi8 
imD. 

APPENDIX III 

APPENDIX III l..contd.) 

Iron Lea4. Copper Tin. Colton bus. --.:.. --------
83 92 lX3 135 96 lOX 
77 89 lX2 139 104 8x 
83 98 H2 153 104 76 
95 II8 123 7048 II4 67 

II3 II9 XIS 7051 109 ~ 59 
102 102 70704 7052 log 62 
104 107 :121 143 126 69 
95 95 IX2 144 122 82 
87 94 120 144 123 84 
80 87 107 139 136 80 

79 80 109 7028 129 70 
73 75 X02 X2X uS 97 
77 75 100 II5 IIO 190 

79 83 98 1I2 lU 250 

79 95 97 1I3 94 29~ 
78 93 97 IIO 84 209 
86 86 98 106 77 169 
78 82 96 95 83 I2I 
78 78 95 94- 91 II8 
80 84 96 94 122 137 

82 93 94 9I 124 uS 
85 92 89 92 128 95 

136 X22 9x x704 127 x07 
153 137 105 XOI 114 90 
125 122 107 X03 9I B7 
99 105 XIS U3 83 85 
90 93 113 x06 74 73 
84 87 106 97 69 75 
81 78 93 95 67 76 
83 84 89 93 83 54 

90 93 91 96 96 88 
84 82 B7 98 105 84 
85 91 85 105 115 88 
84 85 77- 103 xog 78 
80 8z 72 95 103 88 
54 8z 79 79 II5 86 
54 81 94 77 135 83 
90 82 93 87 157 91 

:rlu. SIlk. ~ £-:''IT' ... 
I---- --

113 108 zo'S 73 
128 104 105 84 
126 100 II8 87 
105 82 1110 85 
II7 68 84 77 
105 68 91 65 
91 95 108 80 
71 99 106 99 

106 91 II9 76 
1I5 97 1I9 100 

105 1:01 II7 103-
X02 89 x06 xox 
II6 90 103 x03 
log ~88 102 III 
105 91 105 132 
107 u6 106 129 
U3 I20 IIX 1I7 
102 Ill! IOI 95 
108 IIO 93 89 
I07 lIS 81 94 , 
106 127 82 89 
92 1I7 100 x08 
95 104 

~~ 
1Ig,. 

B7 86 112 
90 73 lU 103 

104 7'1 log '104 
105 96 99 93 
100 93 100 8a 
97 83 I07 87 
88 83 106 76 

~ 

90 ~ 74 1~ 88 
82 80 loS 74 
76

0 
81 IIO 68 

79 83 log 6z 
54 83 II2 67 

102 'J6 102 
~1 log B7 102 

100 !P I06 80 



Cool. ~ PI. 
expart. hoD. 

1888 .. 96 107 83 
9 1I4 I;j:I 96 

I 

1890 . ,. 140 1I9 100 
I 135 II9 95 
2 129 124 90 
3 118 130 90 
4 134 119 99 
5 121 IIO 103 
6 II7 1I2 112 
7 II6 II6 107 
S 124 II9 106 
9 127 124 135 

1900 I7Q_ 143 134 
I 159 130 lIZ 
2 142 122 II5 
3 136 109 IIO 
4 127 106 106 
5 ~17 97 III 
6 II3 98 1I2 
7 , 127 II3 1I5 
8 140 II2 1I2 
9 122 108 IIO 

"'~.LU .' 121 100 105 
I 114 101 98 
:01 no 1I7 II2 
3 r32 u5 II3 
4 128 r14 99 
5 r26 130 98 
6 r45 92 100 
7 124 72 82 
8 128. 80 79 
9 180 100 106 

1920 254 • 58 131 
1 180 95 153 
:01 I47 II9 II3 
3 156 u4 130 
4 135 • 

go r03 

APPENDIX III 

APPE:WDIX III (coned.) 

Imn Lead. CoW-_ Tin. Cottcm bon. 

84 97 154 158 89 
106 88 95 124 92 

107 90 100 125 93 
95 85 95 121 72 
97 77 88 131 68 
90 71 87 II9 75 
94 75 84 103 67 
95 84 92 97 69 

100 92 103 94 79 
103 100 105 95 ~9 
105 102 108 108 58 
130 110 146 172 59 

145 II2 129 171 81 
113 89 126 160 76 
107 80 103 167 78 
IIO 83 1I2 175 97 
106 86 1I3 173 104 
IIO -97 129 189 79 
II4 IIO 152 224 86 
114 II9 145 205 91 
II2 93 110 174 88 
107 89 107 174 95 

101 83 98 190 114 
96 88 94 228 98 

105 105 114 235 85 
III 109 107 224 92 
100 II2 93 169 84 
II8 r08 90 145 60 
r22 II7 113 127 74 
95 90 95 130 104 
89 82 80 164 129 

II4 70 60 lI9 106 

136 78 .52 lI5 103 
150 76 59 105 67 
104 94 64 II7 r02 
112 108 68 I52 I3I 
rog 126 60 172 I31 

103 

....... SIlk. ..:::. Wool, 
En ...... 

B7 82 103 76 
83 82 114 78 

78 85 106 78 
79 19 97 68 
B4 78 90 65 

103 80 88 77 
1I0 68 B7 81 
92 69 92 98 
92 76 102 95 
89 73 95 79 
81 72 100 69 
75 B4 122 62 

92 76 101 53 
II7 66 89 50 
107 70 104 46 
104 86 113 54 
II3 77 110, 73 
99 76 II7 88 
96 78 II3 88 
85 83 XIO 78 
77 63 104 59 
B7 57 II8 -62 

99 58 XIS '65 
108 59 r04 64 
97 54 lor 62 
94 56 104 74 
89 55 106 75 

124 40 96 82 
127 52 u7 74 
161 54 125 61 
153 58 u5 49 
152 55 153 55 

197 67 143 44 
159 74 9I 28 
146 96 I37 37 
139 82 160 47 
I72 74 183 6g 



1850 " 
I \~ 

Z 

.3 
4 
5 
6 
7 
8 
9 

1860 
I 
Z , 

3 ' 
4 ' 
5 ' 
6 , 
7~ 
,J3. 
9 . 

I870 • 
I 

2 

3 
4 
5 
/) 

7 . 
8 
9 ' 

I880 
I 

Z 

3 
4, 
5 , 
6, • 
7; 

APPENDIX III 

APPENDIX III ~co"td.) 
Hemp. Jute. Hui. !Leath&' Timber. Indigo. Soda. Nitrate, Tallow p~ ~~ OJ!r 

f-----,---
IDS 
IZS 
109 
109 
I1!Z 
117 
100 
81 
80 
73 

109 
'91 

108 
122 
93 
99 
94 
86 
93 
89 

69 
85 
78 
75 
80 
91 

II6 
129 
122 
128 

70 85 122 
71 94 108 
7B 109 97 
B4 :u8 84 
B3 I2B 80 
So 10Z 79 

101 
IIO 
173 
IIO 

II8 
105 
99 
91 

90 
89 
91 

86 
79 
81 

114 7B 
103 79 

BB 
86 

IOZ 
102 

122 91 
IZ4 96 
99 103 
86 108 
93 113 
91 114 
92 98 
98 108 

104 108 
XOS III 

77 120 95 
83 134 69 
76 160 87 
81 140 71 
82 140 ' 62 
83 135 72 
90 124 78 

II4 104 86 
104 108 99 
104 II7 86 

109 120 91 
96 119 121 
90 :rz6' 99 
88 110 54 
84 I08 76 
B7 I08 89 
89 99 92 
8B 96 102 
92 98 II~ 
93 103 12I 

IIS 
124 
86 
83 
95 
82 
96 
80 

95 I07 
94 B9 

100 86 
103 100 
107 IU 
113 I03 
III IDS 
J06 1.07 
1.06 1.00 87 

90 104 IIO 

77 II3 II9 IIO 101 11:4 
101 IIS II8 IIZ I05 log 
107 94 119 II2 108 107 
112 92 122 IIS 107 105 
II3 _ 94 132 124 loB 109 
II4 88 132 131 112 ZOO 
107 88 123 136 IIO ZOO 
ZI9 94 130 138 103 97 

103 
93 
54 

135 I07 Ioo 
136 II2 96 
135 112 95 
1.36 122 IOO 
1.1.9 I42 I21 
122 1.27 lJ.2 
124 IIB 1.07 
139 124 IItI 
1.33 I30 IIO 
1.23 134 122 

106 127. II9 
98 123 117 
99 105 :r09 

101. 95,1,.. 92 
107 89 83 
1.01. 99 94 
87 100 106 
86 99 IO~ 
97 104 104 

II4 105 107 

II,. 112 
123 107 
109 123 
96 135 

lIO loB 
122 107 
109 103 
IIZ 107 
107 101 

97 1 04 

96 II7. 
103 !I6 
117 I.II 
121 107 
109 109 
III IOI 
112 112 

"tIB 124 
107 133 
103 106 

89 12I . 103 104 I97 
125 1I6 IOI 97 I07 
139 IOS 95 92 IOO 
98 99 87 B7 95 

106 
98 
88~ 
78 
82 90 86 90 90 92 

86 92 106 96 89 
92 B7 I06 102 B7 
83 107 Ioo 110 98 
88 123 97 lIZ g8 
8g 129 99 105 loB 

90 
97 
IO~ 
II3 
UI 

91 126 
84 123 
82 IIJ 
88 98 
94 90 
83 :r04 
77 103 
80 100 

98 '93 I~ 93 
105 97' 100 90 
Iz8 :r07 89 88 
I26 128 83 88 • 
I24 12I 91 I05 
106 107 102 loB 
9I 89 100 1I0e 

90 8z~ 96 :roo, 



Hemp. Jute. 

1888 t' II6 100 . 
9 

" 
135 uo 

1890 U4 97 
I 100 95 
2 99 u6 
3 94 100 
4 '94 105 
5 90 94 
6 go 105 
7 86 94 
8 105 91 
9 128 97 

1900 lIS 100 
I II7 96 
II 131 93 
3 II6 103 
4 122 

> 
106 

5 122 135 
6 121 161 
7 , 106 139 
8 . 92 II2 
9 91 92 

1910 
, 

87 100 
X 85 134 
2 95 131 
3 t05 165 

,4 105 168 
5 , 120 103 
6. II9 120 
7 139 lI8 
8 '. 177~ 108 
9 128 128 

1920 108 "94 
I 154 94 
2 89 124 
3 go 106 
4 lIS • 120 

.~ .. 
APPENDIX III 

APPE~DIX III (contd.) 

Leath" !run"". Indigo. Sod .. Nitrate. 

------
104 124 106 94 74 102 

97 u7 117 86 77 95 

97 u3 UO 82 92 85 
92 II3 103· 92 97 88 
93 u9 109 91 106 93 
96 II9 105 II2 91 97 

102 124 III IIO 73 105 
136 136 III 95 68 95 
126 138 IU 87 76 94 
= 136 124 89 90 89 
128 131 122 75 92 86 
125 124 lIS 7r. 90 81 

120 u6 II3 64 89 76 
120 r.24 U4 67 102 92 
126 126 u4 65 102 102 
132 126 u9 65 102 102 
134 125 109 57 100 104 
132 U7 s08 56 98 UO 
134 122 108 53 91 104 
131 121 106 56 88 100 
123 125 107 63 90 103 
135 126 104 61 89 99 

136 123 105 55 85 90 
133 124 104 51 78 89 
134 II9 105 45 68 94 
156 132 106 45 61 96 
164 139 109 94 61. 92 
"I38 134 124 170 49 83 
I;!8 II8 149 135 63 94 
129 114 154 81 56 102 
II4 'g8 173 65 47 101 
125 108 158 61 62 86 

103 132 133 ,80 65 70 
79 132 129 102 g8 87 
87 133 109 98 102 78 
88 123 122 80 B7 74 
86 u7 109 60 80 70 

Tallow Palm LIn,..., Ollve 
Oll. Oll.. 0>1. 

----
102 80 90 103 
,100 89 96 . 97 •. 

, 
99 96 102 -114 

104 93 97 u9 
u8 90 94 106 
128 106 102 106 
130 100 103 III 
128 95 103 lI6 
126 92 92 99 
108 91 86 100 
108 92 92 100 
82 94 • 9~' 97 

81 95 126 96 
89 96 132 109 

104 103 126 99 
94 104 97 96 
84 102 77 92 
82 96 88 IOO 
88 101 92 101: 
96 106 94 107 
93 97 r.03 lI8 
92 100 III 135 

lOr. II5 149 121 
93 uo 156 r.25 
86 100 125 113' 
89 106 92 u7 
82 99 96 u9 
75 82 90 96 
77 84 99 88 
79 68 107 13~ 
95 60 II3 2l 

95 86 125 f 
67 71 108 
52 61 7~ 
59 68 (" 

63 72 I 

68 74 
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APPENDIX 1V: CRillT 7 
Sauerbeck's index number for AMERICAN WHEAT as °0 of his genenl index number 

'60 '70 

Prices in shil1ings per quarter 

r867-77 - 56,. 
1924 == 53s1 9d . 

Ceneral index number fOT ')924 = )39 

'50 'gO 19t) ' 10 

Average of J867- 77 = ]00 in both cases 

'20 



'60 

APPENDIX 1'1: CHh.RT 8 

Sauerbeck's index nutnber for OAl'S as .% of his general index nUDlber 

"70 ·'80 .w '90 ' 10 

Average of 1867-77 ::::::i :roo in both cases 
j 



APPEN DIX IV , CHART 9 

Sauerbeck's index pumber for B1-R~EY as % of his general index nUJDber 

)850 '60 ' 70 'Ff" 
1"~S take.q T'" ~!!f7is'" G azette 'pdces in shilljngs eer uarter 

'90 J9UO ' 10 '20 

Ave(age of 1867- 77 = 100 in both cases 

86J;;Ip !~:: gd . 
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APPEND1X IV ': CHART 10 

SauerbecK's index number foc¥,AlZE as % of his general index number 

'60 '70 '80 '90 

Prices tak.~n I ~ American 'Nr.lXed (La -Plata for 1924) in shillings per quarter 

~67--?7 = 3"'. 6d. 
1924 = 391. Sd. 

GeneiiImdex numbel" for 1924 ~ 39 

1900 ' 10 '20 

Average of 1867-'77 = 100 in botb cases 



APPENDIX IV' ; CHART lJ 

index number for RICE as "" of his 

'70 

P.-.rtc:a taken ......:=- ~ou.- Df Rangoon e&ri(oe& to arri\'c in s hiUiJ8s.-per CWL-

~86.7:-::11 ~ lOS. ' 

I,9'4 =e ,6 .. gd. 

~~~~~~~g~G;jl;D;e~l ;;n;;aj;;x;n~um6er lor 19'4 139 



APPENDIX ,IV: CHART 12 f: 
Sauerbeck's index number .for POTA'TOES as 'Yo"" of liiS ~enerar index number 

'SO ' 70 ' SO '90 1900 ' 10 ' 20 

Prices takeo--=.. those -Of Good -Englis9 in shillings per. . .tOo.. Average of :1.867-'77 = 100 in both cases 

867-"77 "'1" uqs. 
_ 1924 .... =- .&ps 

.oener mdex numbe.\' ali 1924 == 139 



AEPENDIX fV: C~T [3-+ 

Sauerbeck's inde>< nu.mber to,,; B,Ef, as % o~ his l1eqeral index number 
'60 '70 ' 0 t '90 1900 '10 
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A)'PENDIX L\': CH<\RT -,s 
index numb~r for ~C:o.N as 'to' of J,fs 
~70 'SO '""";:I-- . '90 

t- he-
Repn i1i sruiGngs per c;:wt. 

+-< 

general index nur.nber 
1900 ~ '10 

Average , of 186,-'17 = too in both cnses 



APPEh"TDIX 'TV , CHART x6 

"Sauer'6eCK.'S "Inaex numberTfor~nER -as -% of JUs 
'60 '70 '!«f '90 



Sauerbeck's Index number for 'TEl\. a 
'50 '70 'SO 

Pric:eI taken -- average of' (I) Congou common; (2) average import price, 
both in oence pet lb. 

CHART 17 

0 0 of his 

'90 

(t) in 1867-'77 """ rt ·zs peDce' in 1924 = 9'z5 pence 
(2) - I 7 'zS pence ; = 19'0 

General index uumber (or 19:1'" = 139 



120 

APPENDIX" W ': CHART I8 

Sauerbeck's index nUlnoer for SU,GJ,;.R as % of his general index number 
'SO '70 'SO '90 1900 ' 10 '20 

PrIces taken = average of (t) British West Indian refining or White Javas; 
(~) Beet' (German), 88 per cent. f.o.b., both in shillings per ewt. 

(I) in 1867-'77 = 2=lS.; in 1924 = 23$. sd. 
(2) .. = 24S. ; .. = 205. 3d. 

General index number for 1924 = I39 

Average of 1867-77 = 100 in both cases 
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160 

140 

120 

100 

tJ 
80 

APPEN',JIX IV: 

Sauerbeck's index number for CUFFEE as 
1850 '60 '70 '80 

Price taken = average pdce of (I) Ceylon (or East {ndia) Plantatio n 
Low Middling; (2) Rio Good., both in shillings pee cwt. 

(r) In 1867""'77 ='" 87s.; in T924 = 152$. 7d. 
(2) = 64<. ; = 8S" .d. 

General index- number for T924 -e::o-r39 

CHART 19 

of his g,eneral index number 

1900 '10 ' 20 

Average of 1867-'77 = tOO in both caseS 





".u.. " I ~4- I -I. I -I. , 1 ' l.1.t.l.f 
APPENDIX ,IV: CHART 2.1 

,l)aueroecl<'s index numbe .. for'KO"ME COAL as (o ocpus generaI index numbjlr 
60 t 70 ' SO 0 '90 1000 1 ' 10 ' 2(N 

Prices_ taken = those 9 6) ""Wallsen ~etton} or "Best YorJ[shfi;t-HQuse in 
London ..; (2), Newcastle Steam;. Doth in shillings per ton. ,.......... 

% (I) 1~67-'77 ~ ";"'1 ; ~924 = 2' •• 6d. !' 

160 g~elifmrex1{;'.;",~; (or"r9=4 ;'''r3,:· tt1t1tt~ititt!t:t;:t1trt13:ttttf±ijt±tlft 
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~160 
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80 

APPj3NDLX 1V: CHART 2 4... 

index- number for "PIa;: ~ON as %" 0 

-1'70 'so '90 

'"""' 

p.ri"",L':: = .v.",ge S"C» ;;oottish Pig .;~-r Cleveland (Mi 
both- in.. shillings pet- ton. 

,I 186 ~1 :: 6gs_,;, . '!'9~4_'~ 6.r1!-S"d. - -+ 
~) f L~ 6o$.~ ,, =-88$, .d. I 

~ner81 LO ex nu~for !9241=.- 139 0 ,..... 

... 
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APPENDIX IV: CHART ~3 

Sauer beck's index nUlnber for LEAh as 0 0 of his 

'70 'so ' 90 

Prices taken '""* those of English Pia in l. per ton 

1867-'77 = £20>5 
1924 """' l3S'S 

general index number 

1900 '10 



% 

1 
APPENDIX "IV: CaAR--r" 4 

U' 

SaueI'1?.eck's index number-for COPP1i:R as ;.z ot..,nis ~eneJi'a index nu,tnbe 

'1>0 '70 ' SO tLQ ' fo 

)J.!ver~ ~1~67(_7 FI 'OO' 
j:... 

'20 

+ t 







U::=:t: 



Prices taken 

% 

140 

- 100 

APPENDIX IV: CHART ,,8 

Sau~rpeck'.g ~ ind&x number for SIL~\,\ B:s Pia of his- general index nUfDber 
'60 '70 'SO '90 1900 '10 

thoseo,f~adee(corumon style since 1921) in.s4illingS pe..r pound 

J..867-'77 >::::; 23$, 
.1924 = 23s. 6d. 

G<!.llera) jnpex. ..oJJ-Olb~ [Oli J 924 T J 39 
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APPENDIX iV : CHART 30 

Sauerbeck's index numl>er for ENGLISH WOOL as O{; of his ~eneraJ index number 

'SO '70 'SO '90 1900 ' 10 '20 

Prices taken =- thoae of English Lincoln half hogs in pence per pound. 

T867--'17 - T91 
'924 = 23i 

General index number for ~ = !39 



% 

180 

APPENDIX IV:' CHART 31 

Sauerbeck's In<lex nUlllber for HEMP. a'l' % of his ~ener~ index number 

'so '70 'SO 'JlQ 1900 

Prices taken =- average of (1) Manila 'Fa!( Roping; (2) Petrograd Clean; 
..both. j [.. per t<m 

(,) ,867-'77 = £t3 ; '924 = £44 
(~Z) .. = Cis...,; = £ .81 

Gen.e.rt index.. JIUlOlber: -1"OLJ924 = .1J.9 .......... 

Avenge of I B~7-?7 = 100 in bOth c(;es 

' 2() 







.1850 

I T 

APPENDIX-lV-: CHi\ltT 4 

-::::: r - Sa~r J'C 's~ lJ)ae)< number f9rLE,ATRER~ f h(~e era inde~ num ~r- -
I- 'tio >-t- .... '1(J i4 1;_1 

.. 
I 

I-P-

_ 100 r- ' to _ ~ ""20 

,8~7-UJ = ~ :! .. 
H :t 

+ 
+ 

+ 
H+ 

+t-

;;n R:t :itlft J4~ 



Sauerbeck's Index 

' 50 '70 

APPENDIX IV :, CHART 3S 

number for TIMBER as % of his : ... . I, 
'so '90 

.Prices t.aken = 'lvecage !If (.1) He~ average import price ; (2) Sawn 0, Spli,t 

% ave~relk6.r-,r.; ~j:/. ~~2~n ==.hi~!:;~l!J~ load 
180 (2) ..a: 5+'- ; 2U. 

40 

+ 
+ 

120" 

00 

..., 
-+ 

General indeX .number for ~924- c:: 139 

general index number 

1900 ' 10 

Average of 1867-77 ""'f' 100 in both cases 
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APPENDIX 'IV : elrART 36 

Sauerbeck's jccrex number foc-rNDTGO as T. 0 

' 64) '70 'SO '90 

Prices taker... ~ those fo~ BengaL Good Consw;ning. in shillings per po'UQ;d 

1867-:77 - 71. 3d. 
19%+ - 61. ofd. 

General index number for ]924 t::I!I 139 



% 

140 

100 

80 

60 

APPENDIX IV ; 

index..nwnber for --SODA 

180 

.Prices takCQ = those {qr Soda Crystals, in shillings pP' tpn 

18"7-77 :c::!I: 92$. ' 
J9241 := 101i. !)d. 

CHART 37 

s ~ of his .,.general Index 
'90 1000 

utnbel'l 

' 10 

Averafl~ of 1867-'77 F ' IOO tn both cases 
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APPENDIX tv:. CHART 3l} 

Sauerbec.k's index nu.rnber: for TAL~W as ¥o of...his 
'70 '90 

~ - t 





.HO 

Saue .. becJ,..'s index number 
' so ' 70 

Prices in £ per ton 

1867--'77 = £30 
1924 =: (j.:l. l ::U. 

General index numDet for :924 = 139 

6,PPENDIX ~V1 CflART 4' 
for UNSj}ED OIL as % o( .his , 

'80 

~eAefa.lj.inde:r;-number 

1900 'l,O 

Averase of 1867-'77 = 100 ill both cases 

;Hff:t J. 
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APPENDIX;.. ~v': C .ART 3 

auerbeCk's Index num1>er for SUNDRY FOOD as r. of',fs aener \dex numDer 

~ ~ ~ ~ - ' 10 '20 

AveragEl of 186;z;-'77 = 100 in Doth cases 

t 
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