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Part I
The Phillips Curve as an Answer to
Friedman’s Missing Equation in a
Complete Macro Model






[1]

STABILISATION POLICY IN A CLOSED ECONOMY !

RecommENDATIONS for stabilising aggregate production and
employment have usually been derived from the analysis of
multiplier models, using the method of comparative statics.
This type of analysis does not provide a very firm basis for policy
recommendations, for two reasons. First, the time path of income,
production and employment during the process of adjustment is
not revealed. It is quite possible that certain types of policy may
give rise to undesired fluctuations, or even cause a previously
stable system to become unstable, although the final equilibrium
position as shown by a static analysis appears to be quite satis-
factory. Second, the effects of variations in prices and interest
rates cannot be dealt with adequately with the simple multiplier
models which usually form the basis of the analysis.

In Section I of this article the usual assumption of constant
prices and interest rates is retained, and a process analysis is
used to illustrate some general principles of stabilisation policies.
In Section IT these principles are used in developing and analysing
a more general model, in which prices and interest rates are flexible.

SectION 1
Some Qeneral Principles of Stabilisation

1. The Model ?

The model consists of only two relationships. On the supply
side, it is assumed that the rate of flow of current production,
measured in real units per year and identical with the flow of real
income, is adjusted, after a time lag, to the rate of flow of aggre-
gate demand, also measured in real units per year. On the
demand side, it is assumed that aggregate demand varies with
real income or production, without significant time lag.® The
proportion by which any change in aggregate demand induced by
a change in real income falls short of that change in income will
be called the marginal leakage from the system. In the simplest

1 This article is based on part of the material of a thesis submitted to the
University of London for the degree of Ph.D. I am indebted to Mr. A. C. L.
Day, Mr. A. D. Knox, Professor J. E. Meade, Mr. W. T. Newlyn, Professor
Lionel Robbins and Dr. W. J. L. Ryan for helpful comments on an earlier draft.

* A mathematical treatment of models used and of the stabilisation policies
applied to them is given in the Mathematical Appendix.

* A demand lag could be introduced in addition to the production lag, but
has been omitted to avoid complicating the mathematical treatment.
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case of a closed economy with government ignored and with
constant investment it is equal to the marginal propensity to
save. In all the illustrations given below the marginal leakage
is assumed to be 0-25.

The response of production to changes in demand is assumed
to be gradual and continuous. For aggregative models this is more
realistic than the usual assumption that production changes in
sudden jumps. Even if each producer were to have a rigid
production plan which he altered only at intervals of several
months, the planning periods of the thousands of individual

/—Tlme constant of the lag
k"

Time in years
0 25 50 75 100 125 1-50 75 200

° |
e —632
50— l_
—.75—
Production
_l .Oo c—
A B Demand

Fia. 1.—Single production lag.

producers would overlap, and the response of aggregate pro-
duction to a sudden change in aggregate demand would conse-
quently be more nearly approximated by a continuously changing
variable than by one changing only at discrete intervals of time.
To obtain a model in which this continuous change is represented,
a distributed time lag is introduced by the hypothesis that when-
ever the production flow is different from the flow of demand, the
production flow will be changing in a direction which tends to
eliminate the difference and at a rate proportional to the difference.

The implications of this hypothesis are illustrated in Fig. 1,
which shows the change that would occur in production if, from
an initial equilibrium position, demand were to fall by one unit
at time zero and to remain constant thereafter, on the assumption
that the rate of change of production, measured in units per year per
year, is four times the difference between demand and production,
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both measured in units per year. The factor of proportionality,
4 in this case, is a measure of the speed of response of production
to changes in demand, and is indicated in Fig. 1 by the slope of
the line OB, drawn tangential to the production-response curve at
0. Its reciprocal is a measure of the slowness of response, or time
taken to adjust production to changes in demand, and is called
the time constant of the production lag. In this case it is equal
to 3 months or 0-26 of a year, and is indicated in Fig. 1 by the
length of the line 4B. The time constant may also be defined
as the time that would be taken, after a sudden change in demand,
for production to change by an amount equal to 0-632* of the
full adjustment required for a new equilibrium, if demand were
meanwhile to remain constant at its new value.

It is possible that a better representation of the real process
of adjustment would be obtained by analysing the time lag into
a number of separate components operating consecutively. For
example, there may be a time lag in observing that an adjustment
is necessary, another in making the decision to carry out the
adjustment, and a third in actually making the adjustment.
If two such lags are assumed, each with a time constant of 6%
weeks so that the combined time constant is 3 months as in the
previous example, the time path of the adjustment becomes that
shown in Curve (b) of Fig. 2, while if three consecutive lags are
assumed, each with a time constant of 4} weeks, the time path
becomes that shown in Curve (c) of Fig. 2.2 Although the slower
adjustment obtained in the initial stages of the process with these
multiple lags may be more realistic than that which results from
the assumption of a single lag, the single lag is retained in the
following analysis in order to simplify the mathematics.® In all
the illustrations given below, the time constant of this single
production lag is assumed to be 3 months.

In the complete model demand does not remain constant
during the process of adjustment, but itself responds to changes
in real income and production. It is therefore necessary to

1 Or 1 — €71, where ¢ is the base of Napierian logarithms.

* If the number of consecutive lags is increased indefinitely, the time constants
of the separate lags being simultaneously reduced so that the combined time
constant remains fixed, the time path approaches the limit of & step function,
jumping from 0 to —1 after a period of time equal to the combined time constant.
I am indebted to Mr. J. Wise for providing me with a rigorous mathematical
proof of this.

® Since aggregate production includes services, the provision of which responds
instantaneously to changes in the demand for them, the more rapid initial response

obtained by assuming a single lag may in fact represent quite a good approxima-
tion to the real proocess of adjustment.
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distinguish between an initial or spontaneous change in demand,
representing a disturbance or change in the relationships of the
model, and the additional or induced changes in demand which
result from the dependence of demand on production and in turn
induce further changes in production by the familiar multiplier
process. When these induced effects are taken into account the

Time In years
0 25 50 75 100 125 150 175 2:00

_.25.—

_-50—

._-75-—-

Production

=1:00—
Demand

Fia. 2

Curve (a), single production lag.

Curve (b), double production lag.

Curve (c), triple production lag.
response of production, measured from an initial equilibrium
value, to a spontaneous fall in demand of one unit, occurring at
time zero and continuing thereafter, is shown by Curve (a) of Fig.
3. This is, of course, simply a continuous version of the ordinary
multiplier process, the multiplier being the reciprocal of the

marginal leakage, or 4.

2. The Stabilisation Problem

The adoption of a policy for stabilising production implies that
there is some level of production which it is desired to maintain.
The desired level may be that which, given the existing productive
resources, would result in a certain level of employment, or it may
be that which would result in a constant price index of consumers’
goods, or the choice may be based on a number of other economic,
political or social considerations. For the limited purpose of
studying the principles of stabilisation in a closed economy the
choice of desired production may be considered as given. The
difference between the actual production and desired production
at any time will be called the error in production.

Stabilisation policy consists in detecting any error and taking



