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MATHEMATICAL METHODS IN ECONOMICS 
Economie theorique et statistique economique 
(1) Theorie mathematique de la valeur en regime 
de libre concurrence. Par J. R . Hicks. Pp. 56. 
18 francs. (2) Les fohdements matMmatiques de 
la stabilisation du mouvement des affaires. Par 
Prof. J. Tinbergen. Pp. 114. 30 francs. (Actual
ites scientifiques et industrielles, 580 et 632.) 
(Paris: Hermann et Cie, 1937-38.) 

JN the classical economics of Marshall, it was 
assumed that a consumer spends his income 

so as to obtain the maximum possible 'utility', 
and it was deduced that the prices of commodities 
must be proportional to their marginal utilities. 
The weak point of this is that no one knows exactly 
what this utility is, and still less how it can be 
measured. Modern mathematical economists, in 
particular E . Slutsky, J. R. Hicks, R. G. D. Allen, 
have, by developing Edgeworth's 'indifference 
curve' and Pareto's 'scale of preference', succeeded 
in constructing a theory of value on a new and 
much sounder basis. All that is assumed is that 
the consumer knows, of the various sets of goods 
purchasable for a given sum, which he likes best, 
which second best, and so on. It is amazing how 
this apparently inadequate postulate is adapted 
to mathematical treatment, including the use of 
the differential calculus to determine the maximum 
satisfaction obtainable with a limited amount to 
spend. 

Consider any set of numbers the order of magni
tude of which indicates a consumer's order of 
preference without any pretence of measuring its 
magnitude. These form a function of u. The 
most general 'index of preference' is an arbitrary 
function of u. The marginal utility is also 
arbitrary, but the ratio of two marginal utilities 
has a definite value, as the arbitrary factor cancels 
out. This ratio . is called the marginal rate of 
substitution, and is fundamental in the new theory. 
All the old work involving marginal utility can be 
employed, provided that the conclusions do not 
involve the arbitrary function. 

One of the most important results is Slutsky's 
'fundamental equation of the theory of value', 
which can be interpreted in terms of Marshall's 
elasticities. Further developments include the 
general equilibrium of exchange and of production ; 
but it is not necessary to describe these in detail, 
as the novelty of the work lies in its premises 
rather than in its conclusions. Prof. Hicks's tract 
is written for those with considerable mathe
matical attainments ; a comparatively non
mathematical account, with extensions to a much 
wider field, will be found in his "Value and Capital". 

We now come to a more difficult branch of 
mathematical economics, dealing with the case 
when there is a time-lag between cause and effect. 
As a first approximation, Prof. Tinbergen makes 
a number of simplifying assumptions, such as that 
sales, profits and investments depend, not on the 
actual prices, wages and interest, but only on their 
mean values. Thus, in this 'macrodynamic 
approximation', production and prices are treated 
as a whole ; the variables are really index-numbers. 
Moreover, certain phenomena which are con
sidered of minor importance, such as the excess 
of imports over exports, are entirely ignored. He 
now sets up a large number of equations, based 
partly on general economic ideas and partly on a 
careful statistical analysis of conditions in the 
United States (1919-1932). For example, one 
equation asserts that the mean price is propor
tional to the mean amount of sales nine months 
before, another that the rate of bank interest 
depends on the balance six months before. 

In their general forms these equations are 
difficult to handle, but if we consider only vari
ations from an equilibrium level, we get, with 
further approximation, a system of linear finite 
difference equations with constant coefficients, 
which are easy to solve. The solutions may be 
used for two-purposes. First, they show how the 
conditions at a given period can be calculated from 
a knowledge of those at an earlier period. This is 
tested by a series of graphs, and the agreement 
between the calculated and observed results is 
much closer than might have been expected, in 
view of the extensive approximations made in the 
course of the work. Secondly, they show how the 
general nature of the solution depends on the 
values of the coefficients, and so how the magnitude 
of economic fluctuations can be diminished by 
Government action. Specific recommendations 
are drawn up for the consideration of the United 
States Government. 

Lack of space compels us to pass over many 
extensions and applications of the author's 
method , such as the effect of external pertur
bations, of speculation, and of fixing salaries or 
prices. He gives a great deal of matter the 
importance of which may not be generally realized 
until it is available in a more extended form. But 
what seems most valuable is not so much any 
detail of the work as the general spirit. Physics 
and other sciences have made great progress 
because of the constant interaction between 
observation and theory, and it is likely that this 
method will prove equally fruitful in economics. 
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