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Part T

PRELIMINARY SURVEY OF THE MACRO-ECONOAMY

Chapter 1
INTRODUCTION AND PURPOSE

The present study is an attempt to build a fairly
detailed description of the complete ecoromic system as a working,
living organism, The ultimaﬁe goals toward which the work is pointed
are prediction, policy and economic health and welfere. This study
mekes two steps toward that goale. It firstly attempts to describe
how the total organism works, by studying its major functional organs
one by one, and then by putting these.together into an interrelated
whole, This whole and its parts we may refer to as a complete 'model!
of the macro-economy, The second step is to describe how this model
can be used as an aid to economic forecasting, and the formulation
of global economic policye. This requires a theory of the ultimate
causes of economic change, of their prediction, and of the prediction
of their impact end trensmission through the economic system.

The term 'model’ is used in the sense of being a sim=
plification and an abstraction of the detailed complexity of the real
world, The real system is thereby reduced to a scheme that can be
worked with in a practical way. The reduction is accomplished partly

by the eggregation of like microwvariables; and parily by abstracting
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from the total economic system with its many facets, just the guan=
titative relations and interrelations,
| ﬁhile there is far more to the economic system than

those aspects which cen be counted and estimated numerically, it is
these aspects which are of paramount importance in forecasting the
rovements of the system and in prescribing policy for it. Of course
it must still be recognized that the other aspects of the economic
system such as its human relations, ingtitutions, value systems,
exert a congiderable influence on the outcomes of the quantitative
aspectse In fact these largely determine the gtructure, the para=-
meters within which the numerical variables move and are mutuallyg
interdependent., It follows that the non-measurable aspects of the
total system must not be lost sight of either in building the model
or in ugihg it, Structure itself is quantitative and can be estim=
ated by econometric methods; but these non-measurables are causal
with respect to structure and can cause it to change, |

Working with a simplified model of the real ecconomy
will inevitably cause Brrors. But the alternative is such a maze of
detail that no overall picture is possible; and then no progress can
be made in the study and control of the macro-economy, All of the
errors or divergences of a model must not be counted as losses,
however. For the attempt is usually made to explain each deviation,
and in this process new knowledge is often gained.

If a model is too aggregative the errors may be so

large that the model is not usable, If, on the other hand, it becomes
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too deteiled, it may become practically as unwieldy as working with
the real world itself., Hence a balance of some kind must be struck,
In the pregent study the tendency will be to describe in more detail
than has usually been customary in previous macro=-models, This is
done deliberately to bring the description and the model as close to
the real world as possible ( and hence reduce the errors), within the
limits of space and practicability. The purpose is to obtain a more
comﬁlete view of the global economy and its anatomy; and at the same
time to provide 2 firm base for a later reduction of the gize of the
model by further aggregetion, for subsequent econometric research.

Fhile it is hoped that the theoretical model.developed
will be interesting and useful in its owm right, it is recognized
that a model can become much more useful for practical forecasting
and policy when its structure has been converted to quantitative form,
= as in the case of an econometric model, Also some of the hypotheses
that go into the design of the model cannot be tested until they are
placed along side of the observed data of the reel world. MNMany of the
hypotheses can of course be tested by observing the behaviour of micro=
units in the economy, and by introspection, But the whole set of
hypotheses developed needs to be tested by the observed data of a
total economic system before the model can be considered as fully
usable for practical purposese

For this reason the model developed will be aimed at
econometric research, as well as at general description, But no econ-

ometric work will be attempted in the present study, for the field
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to be covered in it is already sufficiently extensive, i ,

fthile this work is aimed forward into prediction and
policy, it is felt thét its results could algso assist in historical
analysis. This is because one of the purposes of the model ( esp-
ecially when its numerical form has been estimated) is to be able to
explain the movements of the economy through analysing the separate
influences on them of originating exogenous causes from 6ﬁtside and
endogenous trends and cycles from withine This type of analysis,
achieved through the cause-effect relations and interrelations dep-
icted by the model, is no less necessary for a full comprehension
of historical dévelopments than it is for forecasting and policye.

In all such uses qualitative and descriptive models
are helpful to understanding for many problems,vbut may become power=
less against general equilibrium situations. They can be helpful
for may types of partial analysis, where cause and effect are being
gstudied within one section only. And they can be useful where the
chains of cause and effect lead through many sectors but will ‘always
produce effects in the same direction. But when we are faced with &
general equilibrium problem where all economic variables are affected,
and where a final effect is a composition éf both primary‘and induced

causes working in opposite directions, qualitative models are often

not helpful, For example, a raise in wage rates increases consumer
demand and through it lifts tﬁe schedule of the demand for laboure
But at the same time it moves the demand for labour backward along
this schedule, What is the final effect on employment? And does it

depend on the position from which the reise is made, and on the
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magnitude of the raise? Qualitative models and aigebra are largely
powerless against problems of this sort, but_arithmetic is note
An adequate numerical model, can work thrcugh from initial cause to
final effect, shoWing causé;effect linkages on the way if desired,
end give a fihal definitive aﬁswer. The answer will be probabilistic,
but this need not dismay us as long as the probability distribution
of the answer is not excessively wides There is in any event so much
probebilism ( a distribution of possibilities, as distinct from cer—
tainty) in the affairs of men, that we have long ago learned to live
with this problem and to allow for it.

There is nqthing new in attempting to visualize an
economy operating as a whole, as a complete organism. But it is only
recently that attempts have been made to explain its movements through

a gygtem of interrelationships among its sectors and aggregative or

macro=variables. The mogt important and revolutionary development
in this direction was the "General Theory" of the late Lord Keyneos
(;}.é:]. His work must be counted as & 'great divide'! in the field
of economics, Disturbed by the needless suffering of the Great Dep=-
ression he set to work in earnegt to solve this problem by attempting
to describe the inner behaviour of the totalﬂor'macro-econo. 3 and
out of his labours some most revolutionary ( for the times ) concl=

usions emergeds For example: a system of interrelations among econ=

omic sectors and aggregative varlables is implied; given the conditions
of supply the level of emploxméntiisﬂdétermined by the level of

aggregate demand; there is no " hidden hand" guiding the econony

constantly toward full employment and other desired econcnic condit=-



6o

ion, and it can remain far away from such an fequilibrium! indef= |
initelye |

- If there is no "hidden hand" or fgovernor' at work,
then clearly a policy is needed to achievé the demands of an intell=
igent public opinion for a retional state of economic affairs. The
logical executive of such e policy is the sovereign central government,

The possibility of successful government macro=-policy,

using mainly variations in téxation, goverrment spending, and money
supply to achieve certain desired goals hinges on the existence of
macrd relationships in the global economy. The hypothesis that such
a system of relationships does exist and can be used is of course
implieit in this study. The alternative or negative hypothesis would
be that the gsystematic components in mapro-sconomic bebaviour are
relatively small, so that the movements of the macro-economy are
essentially randoms
| The. positive hypothegig, to be used in the work to
follow, ic supported by general obgservation that the activities of
human beings are usually more purposive than rendom; by general obser=
vation of the macro-cconomy and the effects of governmental policy
on it; by the econometric work of men like Dras Jan Tinbergen ( [é;%{ﬁ

E.9j) end Dr. Lawrence R, Klein ( E..ll;]EJj ,E-éj) 3 and by the

ten years of practical experience which the present writer has had

in an econometric program in the Canadian Governments
{Hith these preliminaries the caourse is now sets

Our purpose is to attempt a fairly detailed description of the

inner behaviour and functioning of the total economic organism,
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of the aggregative cause-effect relationships which explain its
movenents, It is hoped that the model developed will be vseful for
subsequent econometric research ard as an aid in historical research,
scononmic forecasting and policy development,

The policy goals toward which it is directed are
essentially over=all or global conditions such ag full employment,
price stability, end a satisfactory balance of paymentss These are
conditions of good health in the economy. And it is one of the des=
ired functions of economics to be able to help the economy to pres-=
erve its good health, through detecting the onset of any illness,
diagnoging its causes, and ﬁrescfibing for its cures The present
writer has vivid memories of the Great Depression when the economy
was very sick and human suffering was widespreade It is his hope
that the models to be developed in what follows will help in a modest
way toward preventing such disasters in the future, while helping

to preserve a strong and healthy economic systems
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Chapter 2,

A BIRD'S EYE VIEW OF THE TOTAL ECONOMY CONSIDERED AS A VAST ORGANISM

Since our purpose is to study the total economy as a
unity, it is helpful to attempt to get an ovefall, single comprehensive
view of it. Since it consists of so many units ( individuals, house-
holds, firms and institutions), and covers such a wide geographical
area, some preliminary simplification and aggregation scheme is nec=
essarye. For this purpose an analogy obtained by comparing the economy
to a living animal ofganism consistiﬁg of many interrelated organs
may be found to be useful, Each wnit (individual etc.) in the economy
now becomes a tcell!, The cells are‘spécialized to perfqrm different
functionse An aggregation of cells acting together to perform a parte
icular function for the total organism becomes an organ. The organs
acting in harmony together produce a unity = the complete animal or
organism = which lives and growse Let us consider briefly the further
aspects of a total economic system which enable it to be compared
roughly, but with some profit, as analagous to an organism,

The economy lives broadly based on its naﬁural enyire
onment, This environment consists of the nation's share of the earth's
surface, plus what is both under and above this éurface. There are

four main components to the natural environment == the lithosphere
(outer rock shell of the earth), hydrosphere, atmosphere, and the
radiations received from the sun., The lithosphere contains all of the
minerals and stored energy materials used by the organism at its parte

icular stage of developmente It also contains the vital topsoil out
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of which, with the aid of sun, air and water, much of the organic
food requirements of the organism flow. The hydrogphere provides

fish, vegetable matter, and aided by 1ithdsphere configurations and
the sun, hydroelecﬁric powers The‘atmosphere provides the organism
with its vital oxygen for breathing and with other gases for indust-
rial chemical processes. It also carries the carbon dioxide which
is vital in the photosynthesis of the organic food supplys. The sun
has been the great and almost the sole supplier of energy to the
environment and the organism, Some of this energy was stored up after
photosynthesis in ages past, and appears now as coal, petroleum and
natural gas. The remainder is the current, daily radiation supply
which provides warmth, photosynthesis of food; and hydro powere. Only
recently has an additional source of energy other than the sun become
significant, This is the neuclear energy existing in the atoms of
the matter of the natural environment, and is of the same nature as
the sun's energy itself,

| The natural environment provides the !food! supply
of the organism, i8; 'mother earth!, and against it the mouth of the
organism pressess Thé mouth is made up of the extractive or primary
industries; agriculture and pastoral grazing, forestry, fishing and
mining, |

As the %food' drawm up moves beyond the extractive

industries or mouth, it passes into a preliminary digestive system
which transforms the raw food into forms that the stomach desires
(conﬁumer goods), into reserve fat (inventory stocks), or into bone

structure (capital goods)s. These transformative industries consist

of manufacturing and construction, and are usually referred to as the
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§ecdndafx industries,

The fat reserves are important as they enable the
organism to maintain full activity throughout it system for a while,
despite any temporary disruption in food intake or internal supply
flowse The bone structure gives the organismAgreater sturdiness,
and also multiplies the effectiveness with which it can use its
tenergy foods! from the natural environment.

| From the preliminary digestive drgans»the now trans-
formed 'food! moves mainly to the gtomach for current digestion and
use in the hdusehold,géctor'of the economy,

The organ which facilitates the passage of 'food!
from the secondary industries to the stomach or consumption areas
is made up of the retail trade and consumer services industries. TWe
may cell these the tertiary industriese

A farther group of industries in the economic anatomy
provide essential services to all of the primary (extractive), secon=
dary (fransformaﬁive) and tertiary (service) industries or ofgans
already described. These may be called the energy and linking, or
the cohegion and intéggating industries. They help to convert the
separate organs into a unified or integrated whole., They include those
industries which carry energy, goods and information to all of the

other industries and organs: the power, transportation and communice
ations industries. These industries tend to reach all parts of the

economy, with great trunk lines running between agglomerations of cells,
ortcluster! areas. Then at these cluster areas they !filament! out -

tobreach almost all individual units or cells in the area,
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The communications industry is the ﬂransmission section
of the nervous gystem of the organisme The transportation industry
is its blood stream, carrying its essential 'foods' from the mouth,
through the preliminary digestive organ to the stomach, the fat stores
and the skeleton., The power industry is the heart and 1ife force of
the organism, keeping it 'alive'! and keeping it supplied with energy.

Other industries in this %energy and linking! group
are wholesale trade, warehousing, and business services. Since the
six main industries in this group service almost every organ in the
organism, including themselves, they collectively provide excellent
indicators of the general level of activity of the total organism.
| Flowing through the anatomy or the body of the economy
is a substance which acts partly like a 'glandular secretion! or ‘hor=
mone', and which is called moneye Its primary function is to facilit-
ate exéhanges of 'food! between specialized cells. It achieves this
through serving as “generalized purchasing power" to its holdefs,
giving them a wide choice in the gelection of their intakes, and also
in the timing of their intakes. The quantity of this secretion appears
to influence the rate of blood flow, and the general level of activity
of the complete organisme It tends to run through parallel or the
same channels as the blood flow, but in the opposite direction. It is
secreted in and emanates from a Major gland in the organism, the
savings pool, wWithin which cluster the banks and other financial
institutions, all of which may be referred to as the finance industrye.
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As the money flows through the arteries of the prode

uctive system facilitating exchanges and serving as a counter and
surrogate of real income, part of it flows back again as savings,
into the savings pool, At the same time money flows out of the pool
as investment.spending, and thereby re-enters the productive system.
A good deal of the health of the organism depends on a satisfactory
balance between these inflows and outflows, If the pool fills up
there is soon too little money and hence demand flowing through the
productive industries., Unemployment speedily followse If the pool
runs dry it is a symptom either that the system does not have enough
money, or that there is more demand and more money being used in the
productive system than it can stand without suffering from a fever of
inflation.

Another important regulatory or hormone like mechaﬁism
consists of the rates of exchange between goods and money which are
formed in the many markets of the economy. These are 'stop! and 'go!
signals which tell the units to produce or consume more of this and |
less of thate The?e may be some counterpart to these signals in a
real organism, and ityis perhaps the hormones and secretions of the
ductless glands which are in some sense analagous to the price systems

This regulatory ?stop! and *go! function is not handled

exclusively by the price system,'howeﬁer. The.latter works in close
teamwork with the system of 'fat! stocks or inventories in a more

complete performance of this important function. Prices in the modern
economy are by no means completely flexible, and often excessive !fat!

accumulation in one product is the signal, rather than or along with
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falling prices, to slow down on production and speed up consumption
of this producte Similarly a shortage of inventory below a comfort-
able level acts as a stimﬁlus to increése production and reduce con=
sumption,

| To turn next to the household sector of the organism,
here we have a sector which embodies several different functional areas
or organse Firstly it consumes the tfood! which the organism has
drawn up from the natural environment, prepared for digestion in the
transformative industries, and passed on through the tertiary industr-
iese This part of the households is the gtomach organism. But the
households also provide the labour force of the economy, the brains,
Jmgeles, and g;gggggizg_ggi;;g of the organism. The *food' consumed
in the stomach provides nourishment and strength to these brains and
muscles, and it is these in turn which keep all of the other activities
and organs within the system goinge ‘

The household sector also provides the personality

of the organism, Following the lead of Dr. Sigmund Freud, and the
psychiatric field of knowledge which has developed as a result of his
work, we may separate personality ;nto an ggo which decides, manages
and innovates; an id wherein lie the instinctive drives; and a guper-
ego which develops aspirational standards of what is just and good,

and which tries to keep the whole personality from straying from these
standardse

The ego function is essentially the government function,
and it is performed by members of households. The government function

is not restricted to the political government of a social organism,

although it may reach its most importent focus there, Decision,
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management and innovation are also required in firms, institutions
and householdse

The super-ego function is likewise exercised in all
of the individuals, households, firms and institutions of the social
organisme, But it also tends to reach its highest form and focus in
certain institutions, which we may refer to as the gocial purpose and
value buildihg institutions, These include educatidn, reiigion and
the arts. It is the aggregate level of this super-ego function in
‘any society, as fostered and enhanced by its institutional focus, that
will have very much to do with the levels of justice, honesty, beauty,
and happiness in the societye

The levels reached by the aggregate ego and super=-ego
of a society have a great bearing on the global productivity and other
parts of the economic structure énd developnent, Ih many ways in fact
the global personality of a society filters through its economic system
setting its pattern and development.

Our portrayel of the economic organism is not complete
without mention of the foreign trade sector. Through‘its relationsh=
ips with other countries of the world the domestic economy is able to
obtain goods at all stages of production from abroad, which it either
- could not produce at all, or could only produce at excessive costss
For these goods it trades its own products which it is able to produce
eagily and cheaplye Through this international division of labour and

specialization the real incomes of all countries are indreaseds In

this trade domestic money flows out of the economy into an ‘internate
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~ional money exchange' for imports, and back into the domestic economy
for exportse |

The economic organism described above consists of a
system of interrelated organse Each organ performs a different function,
necessary to the welfare of the complete organism, If the functional
organs are all performing harmoniously with respect to each other and
the total, the organism-will be healthy, We may think of it as some-
thing alive with food flowing up from thevnaturél environment, through
the extractive industries and thence into the transformative industries.
We see a continuous eirculation of goods in one direction‘and money
in the opposite direction through‘the arteries of the productive
system and from industry to industry until the goods finally flow to
the stomach, tpe bone structure, to fat storage and to foreign countriese
fie see money being paid to persons and firms for their productive
efforts, and being partly respent within the system, but partiy savede
The saved portions flow into the savings pool, adding to its level,
but diminishing the flow of money and demand through the productive
systems At the same time money flows out of the pool mainly to the
industries producing investment goods, and thereby swelling the flow
of money and demand iIn the productive systeme

If one or more of the organs of this living system
gets out of order or harmony, the total organism will become ill,

Thus if the stomach demands excessive 'calorie food! or if this is

all the system can produce the bone structure (capital equipment)
may suffer. If too much fat (inventories) develops the organism must
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slow down (with unemployment) until the fat is used upe. If too
little money is secreted the organism may become lethargic, lose its
appetite, and develope nnemployment., If too much money is secreted |
and pushes out of the savings pool, the orgenism's appetite may become
voraciouse It may then attempt to eat more 'food! than it can produce,
with a resulting 'fever! of inflation, |

This anélogy of the economy as a living organism with
its continuous activities and circulating flows, and with its poss=
ibilities of gickness and health, has been developed merely to facile
itate the attainment of a bird!s eye view of the total economy. In
later sections the organs are étudied in more detail, but mainly with
respect to their quantitative behaviour. The analogy with a living E
organism is largely dropped in this analytic researche But when fine
ally in PartIX the behaviour patterns and relations for the different
sectors are all brought together in one large model, it may again be
helpful to revert to this chapter to help get]igerall view once'again

of the whole vast and interconnected system,
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Chapter 3, e

THE _BASIC MOTIVATIONS AND GUIDES TO BEHAVIOUR WITHIN THE ECONOMIC
ORGANISHM

What keeps the whole complicated system in motion?
What are the sources of energy or drive in it? What articulates and
integrates the multitude of cells (households, firms and institutions),
and the many organs (industries and sectors) info & smooth=running
complete organism? What restraints and behaviour guides does the
system provide to bring this about? These are some of the questions
which this chapter will attempt to discuss briefly,

The economy is run by people assisted by the natural
environment and various cultural products consisting basically of
knowledge, materials, machines and structures. But without the people
willing it; not an act or an iota of production would take placees Thus
individuals move the system, and we must try to see what the various
forces are that move them, We must try to get a comprehensive general
view of the person, both as an individual and as a member of societye.
For each person plays a dual role = both as a separate personality,
and as part of a social and cultural milieu,

The Freudian separation of the personality into three

components again seems helpful., There is firstly the id representing
the instinctive needs and urges associated with security, survival

and procreations The production of food, clothing, shelter and other
consumer goods can be related to this part of the total personality,

Next there is the ego, the part of the personality through which the
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individual governs and manages himself, seeks creative activity,
decides, innovates and organizes, and attempts to find his appropriate
place in the social and productive hierarchy. Finally there is the
super~ego which seeks for the personality a scale of values and aspir-
ations, a code of ethics, and a purpose in life, This part of the
personality tends to determine the individuai's total preference system,
within which his economic or material preference system liese

Combining all parts of the individual and his person=
ality we find that he wants material goods, but that he also wants
much more than these, He wants to do, to create, to produce, to grow
in performance to the full extent of his innate capacities, and to
enjoy social fellowship in the processe He also wants to participate
in social goals of social welfare. And finally he wants to feél that
he is acting fairly and justly toward his fellow man and other living
things in his environment; and that he is aiming toward the general
purposes and values of the society and of his own personality.

Of course all individuals do not act with the full
system of drives here described. Some have more, some have less,
some personalities are not fully formed, some are ill, Only an aver=
age picture is here attempted, and as suggested before, it is the level
of this average personality which has much to do with the cultural

and developmental level of the whole society.

Given the pattern of goals and drives (the total
preference system) within the individual, what must he do to attain

and satisfy them? He must marshal his available resources and direct

them in some kind of economizing, maximizing fashion toward his goalse
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Wihat are the resources or means available to the individual, that can
be directed toward his want system? Stock=teking suggests personal
economic wealth, personal abilities or capacities, personal energy
and tinme,

Maximizing the level of a want system given a budget
of various assets and flows is a familiar type of activity in the
field of economic analysise. Here w; carry the same type of analyiis
over into a wider area, encompassing thée total Bam, Thus we assume
that as each goal is invested in, the satisfaction from additional
amounts of it will eventually begin to decline, At the same time the
additional cost of pursuing it to the exclusion of other wants may
begin to increase., He will not pursue any goal beyond the poiﬁt where
the cost of an additional unit becomes greater than the satisfaction
from ite At the same time if a unit of resources produces an incre=
ment of goal A which yields more satisfaction than an increment of
goal B also produced by a unit of resources, some resources will be
switched from B to Ae This type of shifting between goals at their
marginal increments, will tend to continue until the marginal satise
faction from a unit of resources is equalized in all alternative goal
and want usese

This type of behaviour will gradually bring an indive

idual to the greatest satisfaction or utility that he can derive from
his resources. As means are applied to ends a mubtitude of psycho=

physiological reactions within the individual guide him at each in=
stant into the paths which provide him the greatest net satisfaction.
In the current weighing and balancing he will often of course have to

estimate the present velues of future satisfactions which present
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actions are'planhed to bring about. |

It remains to question whether an individual will in
fact carry out any such maximizing procedure. On this point=both‘
general observation of living creatures and introspection lead one
to suggest that it be taken as an axiom that at any instant an indive
idusl will select that one, of all of the opportunities apparent to
him, which yields the highest net satisfaction to his total personale=
ity. Of course many individuals do not appéar to follow such a max-
imizing behaviour. They give the impression of not wanting to be
bothered with the effort of maximizing. But can this not be traced
to their personality and goal preference system, which may set a high
value on leisure and indolence? Given this value system they can still
be agsumed to maximizﬁzz their satisfaction from given resources.
Our axiom would still hold that any person wiil act in a way which
pleases him most, and it can then be assumed that !peculiar! behaviour
follows from !peculiar! preference systems, which differ from the
customary normse

From our axiém that every individual attempts to max-
imize his satisfactions, and hence that only preference systems, not
maximizing behaviour, differ from person to person, certain principles
of bebaviour can be deduceds These principles will be found generaily
useful as aids in some of our subsequent model building, and they are
helpful here in attempting to get a broad view of the general motives

and guides which
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motivate and channel the activities of the people, the movers, of the
macro-economye They are expressed here in terms of satisfactions or
utilities, and disutilities, and as though these could be measured as
amounts orlquantities. There has been much recent controversy in the
literature about whether utilities and disutilities can in fact be
so treatede (As a guide to fhis literature the reader is referred to
Professor J.R; Hicks [é.lg:], Professor Sir Dennis Robertson [i.lg{],
a2t Professors J. Von Neuman and O, Morgenstern [5.26:},7 and Dre Se
A, Ozga [;.17:].) But here we are following the old-fashioned con=-
cept of utility or satisfaction as something which the individual
feels in quentitative form, even though he doés not explicitly meas—-
ure it. How else could he compare the degree of increased satisfaction
from an increésed use of resources on element A of his total pref=-
erence gystem with the cost of the resources? How else could he decide
between different lines A and B, where different marginal quantities
of resources are involved, and where many of the total rescurces con=
cerned (e.g. time and eﬁergy) cannot be brought to any common objecte
ive measuring wnit like money? Thus /) A is preferred to {J B, but 4 A
is felt to cost ﬁore than ﬂ B in terms of resources. How can hé choose
whether to select 4 A or /| B unless he can quantify in his own mind
the net gain or loss in utility from A4 in comparison with []B,
taking into account the disutilities or costs connected with each?

Using the old-fashioned concepts and the axiom stated

above, the following general principles or 'laws' of the total behav-

iour of an individual are worked out, and here summarizeds:

(1) If the total milieu of an individual remaing fixed except for
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an
the quantity variation of flement, line, or goal in his total goal

or preference system, the extra or marginal satisfaction per additional
unit of the goal will generally pass through three stages. In the
early stage with only small quantities of the goal the marginal sate
isfaction will be increasing, at a medium stage it will become con=
stant, and in a final stage for still larger quantities it will start
to decline,

(2) In using a group of resources to produce a particular goal, if
all resources but one are held constant and if this one is varied from
a minimum to a maximum boundary, the marginal utility of the product
(marginal product) for successive units of the varying input will
often pass through three successive stagess These stages can be des=
cribed as increasing, constant and decreasing marginal product or

returns.

(3) An individual applies all his resources té the attainment of all
of his goals, and allocates his resources in the following wayse
Resources will be applied in appropriate groups toward any single goal
in such a way that the marginal products of an equal valued unit of
all resources are equalized. Until this all round equalization is
reached a gain in utility can be had by using more of the resources

whose marginal products are higher, or less of the resources whose

marginal products are lowers
The different goals in his goal system will be pursued

until the marginal utility of each goal per equal valued unit of

resources used up is equalized for all goals. In reaching this final
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position the iﬁdividual will increase his pursuit of those goals with
high marginal utilities and perhaps decrease his pursuit of those
with low marginal utilities,

The resources of wealth, training, energy and time
must be brought into some kind of common measure for this processe
This must be daue through the individual's subjective utility system,
meking use of economic costs, opportunity costs and disutilities in
a complex of psycho=-physiological reactions.

Certain side conditions are necéssary in order for the
individual ﬁo réach a stable maximm of his total satisfactions. In
general marginal productivities and marginal utilities must have reached
the third stage of diminishing marginal returns and @iminishing marg-
inal utilities, or the individual will try to increase his use of
certain resources or his attainment of certain goalse

Since it ﬁés stated that all resources were applied
toward goal attainment, there is no problem of deciding when to stop

using resources. They are all used and allocated as outlined aboves

(4) As & corollary to the above three basic principles we may consider
the choice between work in the economic sphere and leisure outside of
ite Leisure and recreation are of course part of the total goal system,
but are only indirectly part of the economic system, Economic goals

and resources can be defined as subsets of the total goals and resources,
-and such that they can be brought under the measuring rod of moneys
(Pigou [}mlé:X) They refer to the more materialistic aspects of the

total range of personality and life,
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The choice between work and leisure will be made by
an individual in the following waye. He will apply time, energy and
wealth to the production of economic goods for present and future
congumption until the marginal utility of these goods begins to fall,
and the marginal cost of the resources used (opportunity costs and
disutilities) begins to rises. The resources will continue to be app=
lied until the marginal cost of resources becomes equal to the marg=
inal utility of economic goodse ( Cfe Alfred Marshallls boy and
berries [é.lé] s Pe 331)e |

Tt is suggested that the three principles and the
corollary above underlie the social and economic behaviour of any
society, primitive or modern. Soclieties may differ in their value and
goal preference systems, and in their resources knowledge, and tech=
niques of production, Also their wvalue systems and productive tech=
niques will change over time, But at ahy instant these will be given
and will determine the motivations, drives and methods of the societye
The behaviour laws outlined above will then guide the society autom=
atically toward maximizing the satisfaction obtainable from its means
in satisfying its total wants,

Any society can lift its current maximum of satis—
faction to a higher level in the future, by lifting either or both of

its scale of values, and its resources.
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Chastor L.

SOME PRELIMINARY REMARKS ABOUT DEMAND AND SUPPLY

The,goals_of society consist of basic or survival
needs, and culture inspired needs and wants. These goals provide e
stimulus to action to satisfy thems The gtimulug ﬁay be thought of‘

as the essence underlying demand; the fegponge to this stimulus is

correspondingly the essence behind gupply activities. If the desire
for a goal is very great its tbtal p&oduction in the society may be
large, unléss ifs cost in terms of,weaith, effort and other goals
foregone is also very high.l Thus expressed demand is conditioned by
supply conditions or costse Expressed demand becomes a positive funce-
tion of the urgency of desire and a nepative function of coste Prod=
uction of a goal will begin as long as this urgency is felt to be
greater than the cost, and will be expanded until the marginal satige
faction decreases to equality with the marginal coste

In a primitive society demand (expressed demand) and
supply are very closely relateds The demand stimulus will tend to Be
followed by a supply response, and demand and supply‘will be contin=-
uously equated in this fashion, (An even closer relationship is prove
ided by the fact that one of the needs of the individual is for pure
posive activity which gives expression to his capacitiess The act-
ivity of supply satisfies this need up to a fatigue point.) A foel=
ing of hunger for example may be immediately followed by an excursion

to collect food. In such situations where demand tends to creaté an

immediate and direct supply reaction we have an inverted
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Sayfs Law, But in modern monetary=-industrial societies while the
ultimate relationships between demand and supply are not essentially
different from these, the immediate relationships are completely diff=
erent, Demand is expressed by means of money. Depending on the pref=-
erence éystem, demand for any goal is still a function of the urgen=
cy of desire and cost. But cost is now a question of market price,
opportunity cost (the prices of othervgoods), and the value of money
to the individual, This latter value depends on the ease with which
the individual can earn money inéome, and the extent of his existing
wealth, Money becomes a !generalized purchasing power' in which demand
is expressede It will not win all social and cultural goalse. Some

éf these must gtill be won by direct activity response. But most
economic'goéls and many social goals are attainable merely by the
exchange of money for them,

The demand concept in modern societles can be summar=
ized as an 'ex ante! willingness to spend money on e particular good,
where the willingness is not a fixed amount, but is réthe;/iariable
or function, It is an effect or function of several other causal
factors, among which must be included the goal system or preference
pattern the available quantity of money, and both money cost (price)
and 6pportunity coste

Supply activity is also significantly changed in the
money=~industry economy of the weste It is only seldom a direct res-
ponse to an immediate felt wante. It becomes a specialized activity

in which a product is produced for sale on the markebts in exchange

for money. Since money has become the 'sine qua non! of demand, it
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becomes an esgsential goal of supply. In general the greater the net
receipté for supply the greater the supply output will be, The supply
of any product tends accordingly to become, like demand, a wvariable
or function, depending on cértgin causal factors, Among these we must
include the techniques of production and the level of net receipts of
moneys

The system pf specialization and the use of money for
exchange has enormously increased productivity in modern economies,
But it has separated the demand stimulus from the supply response
to the point where their connection is only clearly recognizeable in
the longer run. They are véry much separated by money in the short
run, This causes one Qf the major complications of modern economiess
In the primitive economy demand almost completely generates its own
supply. But in the modern economy ngither this nor itsvconverse_ié
true, Demand may be strong on the basis of all component causes but
one = money holdings from income and wealthe It is thereby stifleds
At the same time supply activity may be temporarily stronge But
it can only continue to generate money incomes if it is all sold.
But since demand is independent, and usually exercised by different
people, supply may not all be solds And even if it is all sold, the
income generated may not necessarily be all spent, or spent in the

same way, in the next round. For although spending surely creates
income, income does not necessarily create spendinge Thus a full

employment supply can often not be sold, and piles up in inventories

until supply activities are reduced and unemployment resultse. In
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this way the divorcement of demand and supply through the money system
in the modern-eéonomy can cause an illness to which the primitive
gsociety is not subjects In the primitive economy excess supply can
occur, but it only leads to a temporary spell of increased leisure

or ceremonial, In the complex modern economy it can degenerate through
dynamic forces into widespread unemployment, and a form of social

exile for the unfqrtnnate unemployed,

In summary: In this and in the preceding chapter the
attempt has been made to show that fundamental economic laws of nature
are at work in all societies, primitive and modern, In any.society
the total personality‘and the social purpose and value bﬁilding
institutions set_up'a pattern of goals and a system of valuese
These become the basis of demand stimuli, which are then tempered by
the difficulties of supply. In the primitive society demand in a
sengse creates or generates supply responses directly, and demand and
supply almost never get out of balance, Demand is never inhibited by
a money problem, But in the money society demand is expressed E_‘_b_l_ll
money, and supply 1is produced for money. In the process demand
becomes sufficiéntly removed from supply thaﬁ the two can easily get
| out of step enough to produce severe hardshipse

There is little in economic analysis that does not
fall within the concepts of demand stimulus, supply response and rates
of exchange of goods for money. A large portion of the subsequent
analysis of the behaviour of the total economy is devoted to the
study of the important aggregate démand, and aggregate supply flows,
and of the causes behind their variation., Through this inquiry it is
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hoped to be ablg to show how to discover the causes hehind that lack
of balance between demands and supply flows, which result in either
inflation or unemployment, The résults should then show what can
consciously be done by the soéial ego (government) to bring about a
proper balance. |

The problem could be directly eliminated by rej=-
ecting specialization and ﬁoney. But this would be tantamount to

tthrowing out the baby with the wash water!, an entirely unnecessary

regression,
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Cha.g‘ber 5.

IHE PROBLEM OF AGGREGATION

In the analytic#l work which follows the general
procedure will be to study the behaviour of the micro units or cells
of the economy (individuals, households, firms and institutions) and
then to aggregate the behaviour of these units into the total behave
iour of its separate organs or sectors, In a real organism like a
dog or a cat the individual cells do aggregate well and lose their
individual identity in the overall identity of the dog or cate In
the case of an economic system however the individual cells do not
lose their individual identity so completely, and this raises the
question of how effective aggregation procedures can be in economicse

Té obtain a clear picture of what aggregation for
an economic system means, it will be helpful to consider symbolically
all of the actual gquantitative interrelations in such a systems Let
the subscript i (i=1,2, =~=, G) represent an economic activity or
variable decided on and carried out by an economic unite ILet the
different economic units in the complete. system be designated by
j(j=1, 2, ===, N), Then all of the micro=-variables of the system
can be designated by yjije Since any one decision and activity both
influences others, and is influenced by others, there is a system of
interrelations among the y;j o Bub each micro decision and behaviour
is also influenced by broad aggregate flows and trends in the economy,

For example the buying decisions and behaviour of a firm are based on

the rate at which its individual customers are buying from it, but
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also on its view of the total level of activity in the economy.
Likewise an individual consumer is influenced in his buying behaviour
by the income which he receives from a firm or institution, but is
also made more bupyant or less buoyant by his knowledge of the general
economic climate, as this is reflected to him by various economic
aggregatess In this way even the real micro=system of the economy
émbodies a use of aggregates = those which influence the behaviour
of the micro-units, These aggregates are usually formed by simple
summation or by simple or welghted arithmetic averaging., It is
customary to aggregate only like or similar activitiess A general
system of aggregates which could be dérived from all the Vij might
be designated as ¥y (k= l,--?,H)¢
To complete our generalized system we must mention

the exogenous micro variables z,y which enter the system from outside
and influence it, but are not influénced~by it.b Let their relevant
aggregates be Zpe The total system of micro behaviour and interrel=
ations can now be represented symbolically by
\TY;j = fij(Yll, TSy Yijels Jije1s <77 Tan3217s ===sZngs~""3

Yy, ===y Y3 By =B )
(1=1, ===, G5 j=1, ===N ) |

(1)

Y = Ax(ye1s ===» yen) 5 (k=1,===,H)
Zh = Bh (Zhl’--’- Zhr’;-‘)é (h, =1,-"-’K)’ Where the Ak and the

ey

By, are the aggregation functions or procedures used by the micro
unitse There are GN # H + K equations in this total system with GN

+ H + K endogenous or mutually interdependent variables.
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System (1) portrays the real interrelations of the
economy. But it is too large and detailed to be used by the practical
worker faced with macro-economic problems. It is necessary for him
to get this real system down‘to a size that he can handle, His
procedure in doing this is to arrange the micro=-variables in (1) so
that all similar causal variables are Placed side by side horizontally
in the fij functions, while at the same time all similar effect or
decision variables are placed together in the vertical array of the
Jij on the left hand side of the systemvof equationse. Then he agg-
regates each set of similar variables into one aggregate variable,

In doing this the system of interrelated variables reduces to
(2) Yy = Fy4 ( Y7y Iy -y Ig § Zyy ==y ZK)o
(1 |

1, ===, @)

Thé systeh (2) is not a 'real! system, It is more
like an 'average! of the system of micrq-relaﬁions. (Cf. Tinbergen
[9.9], Vols I pe 14, where he says that the coefficients of the
macro-equations "do not give aﬁy indications of the behaviour of ind-
ividual entrepreneurs, consumers, etcs, but ogly of the average reac-
tions of many individuals"). The macro=-system (2) can also be thought

of as the ghaddow or outline which the real undérlying micro~systen

creategs, and reveals to an outside observer, It is further sometimes

convenient to think of the macro-system (2) as an "analogy" to the
micro-system (1)s (Cf Theil [;.Z{] )e Whichever term is used, what is

clearly meant is as followss In the true equation system we have
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Y31 influenced by (ygl, - ygN)’ ( Tp1s™ "> th): -
ziz_ infl?enced by (ygl’ — yéN), ( Tp1e™="s th)’ -

(3) . .

Iin influenced by (ygl’--"’ ygN)’( Tp1s===s Ypy)s ===
where yi 1is one kind of micro decision or behaviour and Vg and yj
are others, To simplify the system and make it manageable we replace
the groups (yi1, ==-¥iw)s(¥gls ===s¥gn)s(Fnls ===s¥nn)s === by their
regpective aggregates Y5 » ¥g 5 I 5 ===« Then we pretend that the
aggregate Ig influences the collectivity or aggregate ¥; in some
average waye

Of course this does not in any sense imply that the
aggregate system (2) which substitutes for (1) is as good as (1),
or will give the ttrue! results which might be obtained from (1).
It is only an average 6r representative tendency of the multitude
of micro relations. Hence it will likely contain similar weaknesses
to those which apply to any average or index number, and is likely
to produce errorse This has influenced some researchers to raise the
question of whether some !'perfect? form of aggregation is péssible,
whereby the macro-system(2) wouldvproduce the identical results prode
uced by (1)s (Cfe Klein E!:.S], E.9_],EL.11:] s [1.12]; Theil E.zl_];
and the further references in these sources.)

While any such research is useful in throwing more
light on a problem, it would seem that these searchers were asking
for almost too much, They were seeking for as much information about

the macro=-sustem as could be obtained from a knowledge of the complete
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micro-system; yet they were presumably attempting to avoid having to
have this detailed knowledge of the micro=-system, One of the main
features they wanted of course for their system of aggregation was
that it would give correct results even when the internal distribution
of the ij within the Y; changed. And both did achieve for limited
circumstances a form of such 'perfect! aggregation, Klein worked on
the case of industry aggregations with production functions assumed

to be of the Cobb-Douglas type. In this case his'perfect! aggregation
method involves the use of geometric rather than arithmetic means.

But this solution is not generally usable throughout the complete
economic systeme Thell on the other hand agsumes linear systems and’
achieves 'perfect! aggregation at the expense it seems of a knoirledge
and use of the complete microdsystem(l), It would be about as easy

to use (1) in the first place, as to use Theil's method of aggregation.
For each of his Y. on the right hand side of (2) is a weighted arith=-
metic mean of the ¥y3 with weights bkj whieh.a:ejthe marginal rates
of influence of Yij on the y;4 on the left hand side of (1)

To obtain a preliminary view of the aggregation prob=
len, a very simple example is now presented, Suppose that there are
only two families 1 and 2 in a hypothetical society, and that their
individual consumer demand equations are
(4) e = ay + byyy
(5) Cy = ) * bzvz ’ where ¢ represents consuter demand, and y rep=

resents housshold income. aj , a5 , by and b, are parameters, with bl‘
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and bz the "marginal propensities to consume", What is the average
or analagous macro-relationship between aggregate consumer spending
and household income? Let C and Y be the customary aggregates of §0n~
sumer ﬂPending and household income, so that
C = ;Ei;cj =cq e o Y= ;g:ys =¥ + Tp e
Then the desired macro=-consumption function for the whole soclety is
of the form
(6) C = A + BY.

The important questions to be asked of (6) now ares
(a) Under what conditions will (6) give the same aggregate explanation
of C as would be obtained by using both (4) and (5)? (b) How could
Y be defined in terms of y; and y, so that (6) will always be equival=
ent to (4) and (5) for the aggregate explanation of C?

To answer fhe first question we note that (6) will
give the same result as (4) and (5) combined if

()& =a)+ay;B= biyy *bayy =Dbysy + basp 3
Y

where sp and s; are the respective househola’shares in the income
distribution, We assume the true micro-parameters a3 5 a3 5 by 5 b2
to remain congtant for the period under study. Then (6) will explain
C correctly under a variety of income variations as long as the income
distribution (sy » 8, ) does not change with changing incomes. Also
there'is one other condition under which (6) would explain G correctlye
This is if the marginal propensity to consume for all families were
equals Thus if by = b, = b, it follows from (7) that B = be Under
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this second condition (6) would explain C for any changes in income,
and irrespective of the income distribution.

Faced with the 1imitatidns which the above two condite
ions impose on (6), Klein, Theil and others héve set themselves a
perfectionist problem. How could Y be redefined so that (6) would
always give the true values of C without any such limitations? As
mentioned above Theil tackles the linear problem, and comes 6ut
gith the following aggregation formula for Y.

8)y = blyl + boyp, and is thus a weightea arithmetic mean of
the individual ?'s, with weights proportionai to the corresponding
micro-harginal propensities to consume,

If Y is aggregated by formula (8), it is clear that (6)
will provide correct explanation of C irrespective of changes in the
income distribution, and regardless of differences in the b's ffom
household to housshold, But the cost of ﬁhis aggrégation is so high
that almost nothing is gained. For the aggregation of Y and of other
endogenous variébles in a larger system reguires full knowledge and
use of the micro systems, All that has really been done is a Tegroup=
ing of tﬁe micro=system into the useful patterns suggested by (3),
followed"by the addition of like parts of thq micro-system as 1t stands;

Theil's results incidentally apply only for a §igg;g
macro-equation, He was not able to discover any tperfect! aggregation
for a system of macro-equations like (2). His methods do however apply
to the reduced form of (2), found by solving for each Y in terms of the

Z'S,
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- (9) Iy =H (27 5 ===, Zy )3 (1i=1, ===, G ) For each equation
of (9) can be treated as though it were a separate equation,

Theil's and Klein'!s researches are very useful in that
they point to types of ideal soluﬁions to the aggregation problem,
and indicate the pitfalls of ordinary aggregation. But they are not
of general applicability in applied work. In this connection our‘
simple example above provides certain precepts for practical work.
These are that we should try to select our boundaries of aggregation
in any particular problem such that either (1) the distribution of the
micro-variables which compose any aggregate is not 1ike12 to change
much , or (2) the behaviour of the micro units involved with respect
to the micro=variables is nearly the same within each aggregation
boundary ( the case of by = by = b above)s Aggregation of employment
in a production function might be an example of aggregation which |
follows the first precept; while the division of total income into
separate groups, such as wage, investment, and farm operator aggregates,
is probably a good example of the second.

To sum up, it can be concluded that aggregation error
will be one of the losses associated with the use of practical macro=
models in economics for some time to comes Such models will usually
be modeled on an arrapgement of the real micro-system into groups of
like behaviouf, followed by the conversion of these groups into macro~_  ‘

variables with associated macro-parameters. Grouping should be carried

out in keeping with the two precepts suggested above to reduce aggreg-

ation error as much as possible.
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While the continued theoretical study of aggregation error in
macro-models is undoubtedly important, the practical problem is almost
solely a matter of the sizes of these errorse Research in the prac-
tical field on the development and use of macro-models, for example
by Tinbergen 6.9], Klein [1.11],‘ E:.s] , E’é:‘ , Brom[z.é],
does ndt reveal that these errors are excessively large, or that they
destroy the usability of the modelss In fact, as Wold so well expre-

sses it [;.2%] » the search for an exact relation among aggregates is

rather academic in any event, since the underlying micro-relations are
not assumed to be exact. They are, at least in practice, "disturbed
by the influence of factors not accounted for in the theoretical anal-
ysis®", In the macro-equation, aggregation error becomes simply another
error to be added to the aggregate disturbaﬁces derived from the micro-
disturbances. If the problem is approached this way the researcher

is freed from the restrictions of attempting 'perfect! aggregation

(not usually possible in any event for szgtems of similtaneous, linear,
structural macro-equétions), and can concentrate on the economic

form of aggregate relations which might be most applicable to the
particular problem at hande.

In the research which follows, economic form and content

will be what is essentially sought for, and it will be understood that

aggregation error will always be present, Only simple aggregates using
weighted and unweighted arithmetic sums and means will be used con-

ceptually for the macro-variables., Within this framework it is bel=
eived that the two ruleé‘or precepts developed above will help to.

minimize the aggregation error.
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Chapter 6,

THE METHOD TO BE FOLLOWED

it has been observed above that the'quantitative
aspects of a total economic system involve:' many relationships and
interrelationships among ail of the importaht economic variablese
This pattern of interrelatedness could be represented:by a network of
interacting electric circuits, or by a network of interconnected tanks,
pipes and valveé with water flowing through the systeme The same
result can be achieved with a system of interrelated equations, In
this system there is one separate eqﬁation to explain each individual
economic variable, The equation explainsg the variable by making it
equal to a function of all the other variables of the system which
exert a causal influence on ite. The variable being explained is in
this context an effect or behaviour variable.: But this same variable
will usually in turn act as a causal variable in other parts or eQuat-
lons of the system, and it is in this way that the interrelatedness
of the system is represented in the equation systems For exampde
income will appear as a causal variable in the consumer demand equation
in which consumer demand is the effect of behaviour variable being
explained, But consumer demand will in turn appear as a causal vare

iable in an equation in which income is the effect variable being

explained,

In this type of arrangement there will be as many

equations as there are variables which are explained by the system,
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These are of course the endogenous variables. There ig another class
of variable in the system, however =~ the exogenoug variables. These
are ceusal factors or influences which act on the economic system from
outside it, but which are not explained, or significantly influenced
in any stable cauée-effect relation, by the economic systems For
example political, sociological, technological and physical forces

are in the main exogenous to the economic system.

A further sub=-class of variables in the economic model
to be developed consists of those variables ( usually endogenous)
which are laggede They represent causal influences which do not prod=
uce effects in the durrent time period in which they are formed, bﬁt
which ingtead have thelr effects delayed to some subsequent time periode
Stock variables representing accumulations from previous time periods
are a form of lagged variable. It is the lagged variables which tend
to produce the cycles of economic life,

From the above description'it can bé seen that an
equation system model of a complete economic system will reqnire as
many equations as there are endogenous variables explained or formed
withinrthe economic‘system. But the number of variables in the system
or its model will exceed the number of eguations by the number of ex=
ogenous and 1agged variables which influence the systems

The purpose of the work which follows is both to des=
cribe the economic system and at the samertime to devélop a complete
quantitative model of it, in theoretical algebraic form. What method

will be generally used to arrive at each of the explanatory equations?
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Each sector or'organ' will be studied separately and one or more
behaviour equations will be developed for it. The method of develop=-
ing an equation will usually be to study the behaviour of the micro=
unit or "cell" from first principless From general observation and
introspection, basic axioms and hypotheses are formed about the fund=
amental behaviour of the unit. The axioms and hypotheses are usually
not subject to direct observation, but represent the very basic stre
ucture of the tcell?, Deductive reasbning is then applied to the
assumed basic structure, and is carried forward until a relationship
between observable variables is reacheds This first 'break=-throught
from unobservable and hypothetical structures like preference systeﬁs
and maximization agsumptions to a basic but observable relation we
shall refer to as an "autonomous" micro-relation.'(See also Haavelmo‘
[é.é] «) An autonomous relation is then observable, but fundamental,
in that it cannot be reduced to any more basic or fundamental observe
able behaviour relatione Also it can be included in the class of
"meaningful theorems" suggested by Samuelson [é.zi] .

The micro=autonomous relation is then aggregated in
the manner outlined in the previous chapter, to provide us with an
average, or shaddow, or outline of the real behaviowr of the multitude
of cellse The global relation can be tested with aggregative eéonomic
statisticses If it simply does not fit the data, strong doubt is cast
on the unobservable hypothetical structure used, But if it does fit.
the observed date well, it can be concluded that the original axioms

and hypotheses of the basic structure at least have not been refuted,
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The éggregate relation formed by aggregating autonomous
micro-relations will also be referred to as an autonombug relation,
Combinations of one or more autonomous relations into a single relation,
" with or without eliminating some of the original varisbles in the
autononmous relationé, will be referred to as "reduced forms",. Although
reduced forms may be useful in many cases, they have the defect of
hiding basic behaviour. Also if reduced forms are fitted to statis;
tical data the resulting equations may be difficult or impossible %o
alter when basic autonomous beﬁaviour patterns change. For these
reasons in the research that follows the aim will be to develop only
autonomous relations for the model of the total economy,

A word should also be aid at this point about the time
units to be used in the economic model, Time could be treated as an
instantaneous and contlnuous variable, in which case the model would
be madé up of differential and integral equationse The converse of
the infinitesimally small time periods of continuous time analysis is
the use of finite, conseéuiive, discrete time periods. The length of
these could range from a day or a month in short=-run analysis, to ten
years for long-run studiess

The use of discrete time periods is a form of aggreg-
ation, Instantaneous stocks or rates of flow are averaged or aggreg~
ated over the finité.: time period to obtain the value of the variable
for this periode If the time periods are long, much of the variation
in a variable may be hidden within such an aggregate. For example a

variables may pass crucial upper or lower turning poiints at some time
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within the time period, and this important behaviour may be !buried
in the aggregate.

Of the two methods the infinitesimal and continuous
time variable would represent the real world with the greater fidelity.
But most economic statistics cannot be collected on this basis. It is
usually only practical to collect them for finitén periods like the
week, month, etcs Since it is desired that the model be useful for
practical work using practical statistics, the finite time variable
is assumed in the subsequent development., But a gmall time period is
assumed, in order to keep the model close to the short=run behaviour
of the real world. The model developed can then be aggregated further
with respect to time to make it a middle=-run model or a long-run model,
as the need arisess In general a month, or a quarter of a year, will
be thought of as the time interval of the model, and the time period

used will be referred to as a ghort time period. Middle-run +time

will be thought of as involving one and two year time periods, and long-
run time will mean five and ten year time intervalse.

The existence and detection of lagged influences will
likely change considerably as we shift from shorﬁ-period to long=period
models, Few cause-cffect felations are instantaneous, and hence most
of the equations would involve lags when the ;nstantaneoué time varia-
ble is usede Many of thell: will still involve lags for short time
periodss For example if a reaction from cause to effect tekes one
month to work out, the cause variable will be lagged by one time period

in a model using time periods of one month. But the same relation
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aggregated for time periods of one year would show the cause~effect
‘reaction as 'instantaneous! or without observable or detéctable time
lage Thus the appearance and structure of a model will change consid=
erable as we aggregate from short to long time periods. Factors that
may be important in the shorte=run may be of little relevance in long-
run analysis, and conversely. But a middle and long-run model must
still derive from the short-run médel by aggregation.

As the model is developed sector by sector the final
behaviour equations of the sector will tend to represent the suﬁmary
or distillation of the quantitative behaviour of‘the sector., These
final equations are transferred to Part IX , where the complete economic
model is assembled in this summarized equation form, With it before
one, one can attempt to get a grasp of the whole systems

Although mathematics is used from time to time through
the work the non-mathematical reader need not be deterred for this
reason, The main use of mathematics is the use of symbols to repres—
ent economic variables, and the placing of these symbols in'equation'
form to show which variables are analysed to be causal with respect
to the variable to be explainede In this way the symbols serve merely
as a convenient, indeed a necessary, shorthand, Where mathematical
methods are used to deduce the consequences of axioms and hypotheses,
the non-mathematical reader can simply skip to the resultse These
will be stated both verbally and in the simple shorthand of the symbalse

All of the symbols used are listed alphabetically in

Appendix B at the back with full definition and description. A shorter
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description may then be used as each symbol is introduced in the text.
A1l bibliographical references are listed in

Appendix A at the back, and are then referred to in the text by number,
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Part IT

ANALYSIS OF BEHAVIOUR IN THE HOUSEHOLD SECTGCR

Chapter 7

PRELIMINARY STUDY OF CONSUMER DEMAND USING COMPARATIVE STATICS.
We begin our detailed study of the total economy with

the study of household demand for consumer goods. Here we have both
the end and the beginning of economic activity. The bulk of the final
goods of an economy flow into its householdse. And it is household
needs and wants which play a major role in initiating economic activitye
These needs and wants must inevitably represent a large part of the
individualt's total value and preference system, but as was suggested
above they are still only a parte

It has been suggested in Chapter 4 that demand in a
modern economy is an 'ex ante! willingness to exchange money for
goods, and that this willingness is a variable function of certain
causal factorse It is the purpose of the present section to attempt
to isolate the major causal factors influencing the aggregate demand
of households for economic goods and servicess But only thoge infle
uences which are revealed by a static or 'timeless! analysis will be

studied in this chaptere

1. General Degcription of Household Behavioure

The concept of "household" used in our model includes

every individual disposing of his income on final goods for consumption
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and wealth purposes, as distinct from production purposes. It is thus
not limited to just family units. The consumer or household has a
system of goals within which there is a pattern of preferences, Some
of the goals will beieconomic,‘others non-economic. The economic
goals may be loosely defined as those that can be bought or measured
with money (Pigou [?.lé] e The resources at the consumer!s disposal
for attaining his goals are his wealth, abilities, energy and time.
His wealth consists of durable and semi-durable goods, and financial
assets including money. We assume that he marshals his total resources
toward the satisfaction of his total goals, in such a wayﬁthat his
inner feelings of satisfaction are maximized, even though he may not
set out consciously and deliberately to reach a maximum, As a part of
this proceés he allocates a certain portion of his time, energy, talents
and wealth to economic production and income earning, Let this earn
him a disposable money income of y in time period te However his y is
not independent of events within the consumer‘goods and other economic
areas. For example price changes in consumer goods, or the rate of
return on savings, will tend to influence his degree of participation
in the labour force, and hence y. But these factors will be taken
into account and permitted appropriate variation when we analyse the

- labour market and the determination of y from this market and the
productive system, Here we take y as given from these areas and the
consumer'!s preference syétem. Then we assume that as part of his
overall maximizétion, he maximizes a sub=section =~ the satisfactions

obtainable by him from y in his purchase of economic goodse
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Suppose that the consumer allocates his income among
a vector of economic goals (1,2, ==, n), purchasing quantities ( X1
X5 5 ==y X, ) = (x) in such a way that the total utility derived
from the selection’is mgximized. Thus,

(1) U (x5 x5 5 ===y X, ) = maxe, where U(xj , === , x, ) represents
the sub-system of economic goals, and household preferences for them,
in a functional forme U is a total utility or satisfaction index.

The quantities of individual economic goods purchased
are constrained by their market prices ( p; , Py 5 ===, Py ) = (p) and
by household income y. Thus
(2) y=pyxg + ===+ px, = px/'(vector product)e  All the goods
but one represent purchases for current household use., This one good,
say the n'th, represents income saved for future needs. Thus PpXp, =

Spm = household savings in money terms. The meaning of the real value

of x, and of the price p, associated with it will be made clear later.

2o The Method of Comparative Statics for Deducing Household Demand
Functions.

. With goal systems, prices and incomes taken as given,
we assume that the household will be at demand position (x) which max-
imizes U given (p) and y. As market conditions cause (p) and y to
change, we assume that households will move to new positions which
maximize U subject to the new constraints., Then a comparison of thé
changes in (x) with the corresponding changes in (p) and y gives us
a basis of arriving at functional demand relations between the elements

in (x) in terms of (p) and y as causal influences. The preference
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system U(xl y ===y X, ) is assumed not to change. Given these assump-
a system of demand equations,

(3) v(i)/ = d//( Py s ===, P, » ¥ ) , where (x) is the vector

X = (xl s "‘,,Xh) could conceptually be arrived at. This could be
done simplyiby obserVing the changing behaviour of a household under
changing market conditions. Here however we attempt to deduce mathem=-
atically what proparfies are inherent in this system on the basis of
our agssunptions of a fixed preference system and the maximization of
the consumer!s position in it, The method of comparing one eguilibrium
position with another under changed conditions, without considering

at all the time required or the time path taken in between the two

equilibria, is known as the method of comparative statics.

3. Summary Mathematical Analysis of Consumer Demand Using Comparative

Staticse

This summary draws heavily on the'work of Professors
Eugene Slutsky ,[2.2{] , ReGeDs Allen Ea.z:[ 5 JeRe Hicks Ee.lz:] , and
P.A, Samuelson [?.Zf] o |

We begin by maximizing (1) above subjéct to the congt=
raint (2)s This could b e accomplished by first substitutiong (2) into
(1), but it is more simple to add (2) to (1) by the use of a Légrange
multiplier,
(4) Uy p mmmy %) +A (7 = Pymy === = By ) = T

Given (p) and y, what market basket or vector x
will maximize U¥? At a maximm au” = 0, ana &U* < o,
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Let

) |
(5) QU =0; ,and QU = Ujj o Then
oO%t OX4Oxj

() ™= (u) Aoy ) axp + ==+ (v, =Ap, ) ax, = 0

(7) 4 U = (dx) [U:LJ] (ax) <0, assuming independent variations

among the x's; or

(7a) dZU*'= dlxy) | Uyj - pla |x” Z 0,
-p o Jy

taking the restraint (2) on the x!s into account.

From the first order conditions (6), we have the
important result,

(8) aU/plz --axn/pn >\

Thus each good is purchased up to the point where its
marginal utility is prop§rtional to its price. Algo if we select a
small monetary unit such as a shilling or a ten cent plece, and con=
sider the quantity of each type of good which can be purchased with

one of these units we obtain the vector ( 1 , 1 , ===y 1 ),
Pl P2 Pn

Equations (8) tell us that the marginal utility derived from the last
shilling's or ten cent's wdrth of goods purchased in one line is equal
to the last unit's worth in any other line. The ratios in (8) are |
clearly then the marginal utility of money for a consumer at maximum
utility in equilibrium, Hence the Lagrange multiplier ;>\becomes

equal to the marginal utility of money. Equations (8) suggest that

the consumer portions out his money income according to the same princ-
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iples with which he allocates his total resources among his total
goals in life (Chapter 3).
Equilibrium equations (8) and the budget identity

(2) provide us with n+l equations in Xy 9 ™=y X, ,,>\. Yle are

assuming the preference system U to remain unchanged, and we then

solve the n+l equations for X] 9 === 5 X ,,>\ in terms of py , ===,

P, » ¥ and U.
x] =& (Pp sy ===y Py s ¥)
(9) Xn = dn (Pl 3 """ Py y)
»>_\ = dn+l (Pl > =% Py sY)
L.

The form and parameters of the U function are embedded
in the d functions of (9)e System (9) are the demand functions for
which we are searchinge They reveal the demand for individual consumer
goods in terms of individual prices and income acting as causal factorse
But they do not tell us qualitatively how demands will vary as prices
and income vary, and this we would like to derive both as "meaningful
hypotheses" (Samuelson [?.2%] ) and as "autonomous relations" (Haavelmo
[?.é] ) of consumer behaviour,

To move the analysis in this direction we assume small
and independent changes in p and y in (2) and (8), permit the system
to move to a new equilibrium, and then attempt to deduce how small
changes in the x and)\arise as the effects of small changes in the p
and y. We begin by taking the total differential of each equation in
(8), and ‘of (2)s This gives us | |
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Aagy

L] = . / ‘1 L] |
(10)| ax, o g] Aapy )
aA | ~dy + (ap) (x)

From (10) it is possible to derive all of the desired

rates of chailge of each x with respect to each causal variable p and

yo Thus (10) permits the Jacobian matrix

(11) Sy s %3 5 == %y s X) | to be conputed.
' a(Pl,Pz,"‘“"Pn,Y)

Note how the basic preference system U is embedded in the system(10)
and hence in (11), albeit in rather complex form. Ouwr problem now is
to determine the qualitative nature of (11). Can we deduce how each |
demand x, and )\ s Will vary with changes in individual pts, and y?

From his ‘pioneering analysis in this field Slutsky
E2.28] made the important observation that

12) Q=+ x53% =%  +x Jx5
Q Pj QY JP; Qv

the symetry of the matrix in (10). For let

(10e) | Uy -7 - |
= R = Erst:l , & symetric (n*l) x (n+l) matrix.
‘ =p o .

Then from (10) and (10a) we have

(10b) Jdx; = T3j /\ Tyl X5 s and

A P;

(10c) éx_‘_ = =Ty psl e Thus
Y4

+ This followé fron

(10) 9%  *x5 9% =rij>\= 815 0
an | vaY

with [sij] = S, anc n x n symetric matﬁx. This vresult verifies (12).
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But what do these expressions mean?

Assume an increase in P3 of dpj o Then

(13) .b_ﬁ dpj is the total change in purchases of X3 induced
d P
by dpj . xjdpj on the other hand represents the loss of income arising

from dpj and hence

(1) x3dp; a:c,_,_ represents an' income gffect on x; as a result of

QY

dp;e (13) will usually be a positive effect and (1) a negative one,

for positive dpje But in (12) these two expressions are added. Hence,

(122) | dx; *oxg J XJ.J dp; = s;;dpy is the amount of gube

JP; R4
stitution in the market basket in favour of i as a result of the price

increase dpj and such that the income effect on x3 of dpj is compens=~

ated for. Thus (12a) is the general gubstitution efféct on demands

for any compensated price changes; (14) is the income effect which

would require compensation in order for (12a) to hold; and (13) is
the combined income and substitubtion effect on demand when there is
no compensation., These effects are all represented on an indifference
curve diagram in Fige le

AB represents the initial spending §n i and j with
pi1 /DPj1 =@ / OAe The equilibrium position is 1. Now let the

price of j increase relative to the price of i« We then have Pi3 /;pj3

= 0C /A, The consumer has reduced purchases of j and increased purch=

ases of i, arriving at a new equilibrium position 3. The distance
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Fige 1o

43 on the diagram represents the total effect on xi and hence rep-
resents (13) aboves But if the consumer could have been comﬁenSated
for the income effect of dpj he could have stayed on the same indiff=-
erence curve and reached equilibrium position 2¢ Then 62 on the diag=

ram shows the compensated substitution effect and hence represents

(122) above. This makes 25 on the diagram the negative income effect,
corresponding to (14) above,

The total effect on demand x; of a price increase dpj
is then the sum of these effects and is given by (12a) = (1}) resulting
in (13), or 43.

The analysis can be carried further using the indiffe

erence curve concepts, and taking differentials of (9) and (2), with

all prices and income varying.
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(15) axp = Ox dpy + ==+ Oxy dmy * Jx &
ok OPn QY

From (2) ,

(16) Ay = praxy + === + Dy *+ (dpwy + == + (dppdey = pix + (ap)es
In Fige 1 2 plxlézplx;g since position 1 represeﬁts minimum cost

of a given level of satisfactiones Also E P13 é Zplxl. For 3 is

below the income line AB, But 3 could be close to 7 which is on the

income line AB, Ande2x1>Z PpX3y for 3 is on a lower income line

than one passing through 1 and parallel to AC, This gives us (Samuelson
[:2.27 ),

=y
(17)2 pAx —=0and L(p+r Ap)A x <0, But 3 is not far from 7
(Fige 1) where 7 p Ax = 0. (See also (16) with dy = O, and dp = 0,)
Hence in the limit, |
(18) Z dpdx £ O,
Returning to (15) and (16) , and taking Zpdx as = 0 in the limit, we

obtain
(19) a5 = Q3dxn +x _a_x_j__ dp/
ap , ov
(20) ax’ {axl +[a x) x| ap’ . Hence from (18),
127 Qv , / ,
(21) dpdx' = dp bxl + 51:) :ﬂ dp =dp [S]dp <o,
2 Q.

This result also follows from the second order maximum conditions (7a2).
For if the quadratic form in (7a) is negative definite, then a quadratic
form with matrix the inverse of that in (72) will also be negative

definite, and a quadratic form with S as its matrix will be negative
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semi=definite, (Samuelson [?.Zi] PPe 114, 375 = 9),

| With the quadratic form in (21) negative definite,
the principal minors of the matrix of the form, beginning with the
first, alternate in sign from negative to positive. Hence if goods

i and j are put in first and second positions we obtain

(22) 3% +x 3% =834 0 ;
JQP; QY

(23) 555855 =(s351(s54) Yo,

What general conclusions about consumer demand behaviour
can we draw from all of the above analysis? We now attempt to pull
these togethers

(a) The substitgﬁion effect on demand for a good when its own price

changes (s;i) will always be negative, and hence of opposite sign to
the price change. (From (22)).

(b) The effect of é.n;_rgb_xn_g change on demand xj (ses(10¢) ) cannot

be stated a priori. The indifference analysis (Fig. 1) suggests that
it will usually be positive. The identity (2) f.ells us that at least
gome Xy must increase as y increases. But for some goods the consumer

may already have all he wants, giving O x = O ; while others may

-3
be inferior goods for him, so that § x4 £ Os Thus §xy > o
y Y

usually, but may be equal to or less than o in some cases.

(c) The income effect of 2 price change = X; QX 5 Or -x5 d X{ »
L4 QY

will usually be negative, but may be positive for an inferior good.
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(d) The total effect on demand for a good when its price changes

A%\ , combining substitution and income effects, will usually
beagiéative. The exceptions will be in the cases of inferior goods,
where the income effect will be positive and may outweigh the subgst=
itution effect.

(8) The sign of the compensated gubstitution effect S3j cannot be
stated a priori. When it is positive we define the goods i and j to
be gubgtitute or competitive ; when it is negative we define them to
be complementarye. When the goods are gubstitutes, the positive sub=-

stitution effects s;5 = sji are less than the geometric mean of the

direct and negative substitution effects sj; and sjje (From (23) Yo

This seems reasonable since fhere may be several'altefnative substitute
goods for the good whose price is changinge

(£) In the case of gubstitufe goods 1 and j a price rise in j will
produce a positive substitution effect and a negative income effect on
i. Which one of these effects will outweigh the other depenés partly
upon the importance of j in the consumer'!s budget. If j ié only a
small part of the budget the substitution effect will probably be
greater than the income effect, and converselys

(g) If the two goods 1 and j are complementa;z‘and P; increases,'both
substitution effects 813 and 815 will be negative., The income effect
for both will usually be negative as well, Hence if the price of either
one of a pair of complementary goodé increases the quantity mrrchased

of both will almost always declines.
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These conclusions are by and large subject to confirm-
ation by general observatipn and detailed budget studies. They do seem
to be generally verified ( e.g. [%.23 ) and our underlying prefer=
ence system hypothesis and axiom of maximization are not in general

Ao LY O L P N v IUD . R SO PN TR IR SN PR v, e
refuted’ (V1O VT WA G BN VR N A LT e nA A

o . (R PR - ety e k3 u;«..}‘u;&w;- R

4 ~
- g FRan
[

\ue TWe can accordingly now feel free to go ahead with agg=
regation of the micro=behaviour to an observable and hence testable

macro-theory of consumer behaviour.

Le An Agoregative Consumer Demand Fquation under Static Assumptions.

flhat kind of aggregative consumer demand equation,
which could be tested with aggregative economic statistics, can be
derived from the above micro=-theory? We begin by assuming that although
different consumers have different preference patterns they will almost

all follow the behaviour pattern suggested by the above theory., We

also assume that the common culture of the many households in a given
domestic economy will produce a reasonably large proportion of roughly
similar preference patterns, Then if the distribution of income rele-
ative to preference patterns remaing constant, we can draw some rough
aggregative‘conclusiéns. Let jz_xi over the N, houseﬁoids of the
econony be represented by X3 o Let yyo end Ypp =Sy (k =lymem,
Ny ) be micro and macro disposable money income of households respect=
ively. Let Y, be the aggregate real income of all households in the
economy. { Cf. Note (1) Appendix B)e Since all household income is

either spent on current consumer goods, or saved, we have

(24) Yym = P1Xq *+ ==== + ppXy, where X represents aggregate savings
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in real terms. ( We shall discuss the interprétation of‘pn and X n
‘more fully, later)s Thus X is the vector of demand for all goads;
including savings goods, while p represents their correéponding‘mafk-
et pricese , ‘

To bring‘(24) into resl terms the effect of a changing
level as distinct from pattern of prices must be removed from both |
sidess To discuss the theozy‘of how to‘do this would 1eéd us into
the whole field of index numbers and deflations This area of research
is most important to the present.work, but it cannot be discussed here
purely on grounds of lack of spaces, In this study we must take all
index number and priée deflation theory as givene

Deflating (24) to filter out price level movements
and keep the variables{at the constant price level of a base period
essentially involves the rewéighting of the weight 6f valuation vector
p in the vector product pXJZ This is done with a price index P. o With

it we arrive at the real value flow of household income during time

period t, givén by

(242) Yy = Prgfyg * === * Ppy 4 Bt * Xng

P
ct
In most of the theory which follows time period subscripts o,1,=-=-,

t-l,t, t+l, === will be omitted, but they are almost always understood
to be bresent in concepte Equation (24a) can be furthér aggregated to
(24b) Y4 = Gy + Spy 3 where Cy is the aggregate real flow into

households during time period t, of all consumer goods valued in fixed
base period valuation units (eege cdnstant dollars or pounds); and S

ht
= Xnt is household real income gaved for future use during period te
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The basic choice involved in the fully aggregative
consumer demand equation is the choice between consumption spending
and savings In the micro-theory above we saw how price effects and
income effects from price changes altered the pattern of allocation
of total income among available goods and savings, through income and
substitution effectss We also reasoned that pure income effects apart‘
from relative price changes would increase spending on most goods,
except for inferior goodse. Hence our first deduction about caggregate
consumér spending is that an incréase in both money and real income
will cause money and real consumption and savings‘to increases Our
next and much more difficult deduction must be' concerned with broad
aggregate income and substitution effects as between consumption and
savings goods as the relative price levels of these two aggregates
change.l

What do we mean by "savings', and what is its tprice
level!? Saving is done basically to provide for future congumption.
This future consumption is an important element in the overéll goal
system and preference pattern of the individual, It includes plans
for the future purchase of some durable good such as a house or car,
for the education of children, for future sickness and accident, and
for old age. As a first approximation‘we can say that income can be
saved by holding it in the form of money, by purchasing securities,
or by buying regidential real estate, A more complete definition
will be developed laters

Savings flows gradually sccumulate from time period

to time peridd into a ghock of household wealth, W4 (25 measured
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at end of time period t)e It is out of this stock that the goals
for which saving is undertaken are purchased

But what 'price level! concept can be atbached to sav~
ings goods or wealth, If the price of an ordinary good increases a
fixed amount of money will buy less of ite If the price level of
goods in the economy goes up, the value or purchasing power of mbney
in general goes down, Such price level moveﬁents affect our appraisal
of the value of money saved equally 1 with the value of money for current
use, assuming for the present no dynamic upward trend in price expect-
ationse Under this assumption a rise in PC will not usually cause

a substitution effect away from C and in favour of Sh, unless the goods

for which Sh is planned do not rise in price as much as P But apart

c*
from such a case PG changes can only exert income effects on both C
and Sh,

There is however a ‘'wealth effect! involved which does
not show up in the micro=-theorye The micro-theory could be broadened
to include this, but here we shall make the adjustment by less rigorous
methods. The real or purchasing power value of all money and securities
(apart from variation in security prices) is reduced by the increase
in PG’ pfesumably below their relatiﬁe position in the desired real
wealth pattern in the individual's total prefernce system, The individ-

ual may attempt to redress this balance by a substitution away from

1, I am indebted to Professor T.W. Swan for a very helpful discussion .
around this point, and for suggestions Whlch lead to the development
of formula (27).
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current consumer goods in favour of real liquidity, and hence savings,
(Cfo Patinkin [?.14] )e To the extent that there is "money illusion"
in the economy, however, such a shift would not occur. ‘

Paralleling Py changes in the choice between C and Sy,

what can happen in the realm of savings goods to influence substitution

between G and Sp? Assume for the moment no price changes anywhere in the
economic‘system, but that the yield on savings goods (based on_inieregg

dividends, rents, profits, but defined more precisely later, for exam-
ple in Parts III and VII) goes upe This means that the amount of fut-
ure goods purchasable by a unit of money today has gone upe By analogy
we can'say then that the 'price! of savings goods has declined relat=
ive to the price level of consumption goods. This will tend to ﬁrod-
uce a substitution effect in favour of saving, and a positive income
effect increasing both current consumption and savings Let i, repres-
ent the average or aggregate yleld on the savings goods held by house=
holdse Then I/ih tends to represent a price variable to accompany Xﬁ’=
Sh in our demand systeme |

So far we have assumed that Pc remained constantkwhile
we discussed the influence of yield on savings But if Fy; should rise
by the same proportion as ij rises, the real yield of future goods
from a dollar or pound saved today is unchangede Hence it is something

like the ratio Po/iy which is the 'price! of savings goodss Now an in-

crease in Pg, ij constant, will reduce both C and Sy by an income effect.

This loss in real income will likely cause a shift away from saving (a
decline in the saving ratio), for saving tends to be a luxury good

which is postponable,
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Our static and preliminary aggregate demand equation
for consumer goods can now be represented by

d

(25) ¢ =14 s iy o  The first term shows the

Yin :
§og 4 B
effect of changes in income earned, and the income effects of changes
in ?C and ih. The second term shows substitution effects as between
the prices of consumer goods and the 'price'! or yield on savings goodse
(The superscript "d" will often be used to designate a demand function,
while superscript "s" will be used for supply functions,) |

It may be found in practice that od ig relatively

inelastic with respect to variation in ih. However, our theory suggw
ests that for gufficiently large variation of i, Cd will be influenced,
The reason that both Cdand Sg are likely to be inelastic with respect
to i, at low values of ih is that Sﬁ would occur in substantial volume
even if ih were zero, Saving depends mainly on the high value placed
on future consumption needs by modern societies. The preference pattern
makes the basic division between C and Sy, and we merely suggest that

at this margin of separation some influence can be played by ih on the

ratio of separation, for sufficiently large values of ih.

Since (25) shows the choice between G and S5y, a sep-~

arate equation for Si would seem to be redundant, For Yh is here taken

as given, and then (24b) is sufficient to determine S;, » along with

(25)s This is the procedure to be followed in the present model,

with Sg not a residual demand, since Cd is a choice between C and

Sy e An alternative procedure would be to set up three equations in

the two unknowns, and solve these with one degree of freedom by a
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method similar to that used for least squares parameter solutions.
e must now consider more deeply the meaning to be
attached to Sh in (24b), where all variables are in real termse Shm
represents presentvmoney income foregone currently, and its opportun=

ity cost is Sy  But in addition to providing this real value at
5
C

some time in the future it can also provide earnings in the interim
periodse These earnings bring the savings up to a value (Shm_/Pc)(l +
iy )n by the time they are needed for future consumption, where n

ig some average number of time periods for which savings are held.
Another way of looking at this problem, combining the concepts of both
the future purchasing power of the savings and of its yield, is to

agk the questions How much money was required to be invésted in the
period before the base period to accumulate to one constant pound

or dollar of value in the base period; and how does this compare with
and P

the current period? Let these amounts be P Sht® The index of
E

Sho

=P

tors t o
thesel!prices! will be P Shot Shb/ Sho®

Sh

(26)  Pgpo (L +1y,) =1 base perlod purchasing power or value unit
of one pound or dollar,

(%e) Pgyy( + dipp) / Pgop = 1 base period value unit.

(27)  Pgpot = Foot (\ Poot / Pinot
- l+1h’b

We can now define Sy rather precisely in meaning as,

(28) 8y = Syp /Pgp = Spn X Py s
| F
o

HWe can now place a more precife meaning on the deflat-

ion of ¥ {money value)to Y}, (real purchasing power value), The



- 65,
appropriate deflatving index Ph is derived as follows:
(29) Y, =C,*8, eand |
(29&)» T /Ph =0 /1>C + 8./ P » giving

Po ( Cp + Spp)
(30) P, = (’cm ¥ shmpigj .

It is now nearly possible, with a little alteration to
(25), to complete our consumer demand equations But there is one
regspect in which this equation violates one of our rules ér precepts
for aggregation, Total income Yh ranges through such a widé range of
income gizes and sources that we cannot construe a close similarity
in the parameters associated with Ty in the micro~equations. This
means that changes in the income distribution could cause consider=
able aggregation error in an equation like (25)s A partial solution
to this problem is to separate Yh into functional income shares, foll=
owing the footsteps of Drs LeR. Klein.[éfl%:}, %éé;]. (See also Brown
[2.6 )e
Let Y_ = disposable wage-salary income,

Y?T'nam = disposable nonwage or property and enterprise income in
the non=agricultural sector,

YjT‘am = disposable nonwage income in the farm sectors Then the
static consumer demand equation suggested by our analysis, and expr=

essed this time as a linear function, is given by
\ a _ ,
(31) ¢ =aj +ag Ym * % Yyrnen %3 Ypgam * %4 EEE .
Phw Ph 1 na Phtra Pe
This eguation allows for basic income changes in the economy, real

income effects arising from price changes, and a substitution effect

between consuming and saving, induced by relative 'price! changess
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It also eliminates aggregation error arising from shifts in the

functional income distribution, which can be rather large over the

phases of the buginess cycle,



674

Chapter 8,

AGGREGATE CONSUMER DENAND UNDER DYNAMIC INFLUENCES.

It has been found that an aggregate consumer demand
equation like (31) in Chapter 7 does not fit the observed data parte
icularly well, This turns out to be mainly becéuse it is essentially
timeless or statice In one particular, it assumes implicitly that as
the environment of prices and incomes changes, households shift
'immediately!, or within one time period, from the old to a new equil-
ibriun position. Further it ignores the fact that households accum=
ulate gbtocks of goods, which are the accumulated results of pagt behave
iour, and have a significant influence on present and future demande
Finally, it mekes no allowance for expectations whereby the develop=
ments of the past and present are projected into the future, and then
react back to influence the present. But these time aspects of con-
sumer behaviour, where the dating of certain variables may be import=-
ant, do come into much of human behﬁviour, and are of particular rel-
evance when we are studying behaviour in £he short=run, Long=range
behaviour on ihe other hand may come much closer to the static eguation
of Chapter 7.

In the present chapter we shall attempt to complete
the analysis of consumer demand by adding the dynamic influences of
reaction times, stocks of wealth aﬁd durabie goods, and expectations
to the theory. Before we commence the dynamic study however a class=

ification of consumer demands on the basis of degree of need may be
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found useful, This is germane to the general study of consumer behav=

iour, but seems to be especially relevant in dynamic theory.

1. Classification of Consumer Demand By Degree of Need.
(a) Basic Needs. These are required for survivals They involve

sufficient food and water, and sufficient protection of body warmth
from the elements, to sustain biological lifes They are met by cer=
tain levels of food, clothing and shelter, and must be satisfied by
even the most primitive societye. The demand for basic needs will be
inelastic with respect to both price and income. The level of thesé
needs will change but little through time,

(b) Cuiture Needse These have gradually become a part of the
social culture as it evolveses The culture tends to impel the indive
idual to use the particular goods involved, by law or by social press=-
ure. They are complementary to certain standards of cleanliness,
dress, housing, schooling of children, and so on, Failure to consume
these goods tends to cause the individual psychic, as distinct from

physiological, paine

The demand for culture needs will be guite inelastic
with respect to both price and income, but levels of these will go
down somewhat dufing depressed timese The drop in real incomes forces
a decline, social pregssure is relaxed because of this, and there are
sufficient other households involved that an individual household finds
itself in the company of others as it drops its standardse

The level of culture needs has undergone a remarkabie

upward trend as the economic productivity of civilization has gromn
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vthrough historical time.
" (c) Culture Wants, Our increasing productivity and facility

at producing goods has enabled us to develop a third source of final

demand which we may classify as wants. Wants may be defined és those

goods which we do not need‘("need“ in the sense defined aboveE, but for
which we are willing to expend our energy and resources. These wénts
are very much influenced by the cultural climate and milieu, by the
pattern and level of values reached by the culture and its social
purpose and valué building institutions, They are also under contine
uous stimulation by the advertising industry. Some of the influences
are 'nglenesque' [é.Zé] » and the goods are desired so that their
"consplcuous consumption" can demonstrate the !superiority! of the
possessore Other goods in the category of the wents have a higher
motivation, in that they make 1liféc truiy more abundant, They add
comfort or health or beauty to life, 6r save time and energy from
necessary household tagks. This saving can then be trangferred to
other activities such as sports, hobbles, social activities, education, the
arts, soclal service, and so oh,

Many of the consumer durable goods of modern industrial
socleties could be clagsed as culture wants, and we might mention the
automobile, refrigerator, automatic washing machine, radio, record
player, and television set. But some of the semi-durables (cldthing
and house furnishings), and many of the services (e.ge entertainment,
recreation, vacations, travel) alsgo fall into this categofy. Since

they are not needs, the demand for them will be elagtic with respect
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to income and price. Because of this, and because the& contain so
many durables, they add to or accelerate any economic instability.
Also, like the culture needs, they evidence a very dynamic upward
trend. This seems to accompany the western culture's toleration of
innovation and encouragement of science and inventione. Culture wants
thus tend to be continuously expanding, and as this goes on many of
them cross the line and become culture needs,

The totality of economic needs and wants in a cﬁlture
constitutes the "standard of living" to which it aspires and is willing
to give exertion (cf. Davis [?.él )e This-concept will be found ugeful
in our final breskdown of consumer spending into 05 (services), Cp (per=
ighables), Cgq (semi-duradbles), Cpq (household durables), G, (automobiles),
and Cg4q (dwellings plus land)e Some of these fall more into the
needs class, others more‘into the wants, Otherwise this classification
is based on durability, and statistical availability, and represents
a workable compromise,

Our method in the present chapter will be to study
the various dynamic influences on consumer demand, without attempting
to assemble specific equations until the very end. We begin with an

investigation of the influence of time duration and time path between

consumer equilibria,

2. Habit Persistence in Consumer Behaviour.
In the analysis of consumer reactions to changes in

prices and income by the method of comparative statics, it was assumed
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either that consumers reacted instantaneously fo such changes, or that
whatever time it might take for consumers to move from one equilibrium
position to the next was irrelevant to the static problem, But if
in fact it does reqﬁire time for consumers to adapt to the new circum=
sténces so that they move only slbwly from one equilibrium position
to another, the aggregate demand equation suggested by the static or
"timeless'! methods would not fit the observed data, at least where
the observations are of consecutive ghort time periadse Such an
equation would be unsuitable for practical work in forecasting and
policy in the real world. Hence it is of great importance to know
whether or not consumers do require an appreciable length of time to
adapt to price and ipcome changes in the environment,

There is considerable opinion and some evidence that
human beings form consumption habits which are sufficlently strong
to slow dowvm their reactions to changes in the economic environment,
Lord Keynes suggested in the "General Theory" [;.6 Pe 9%] that such hab=
its would exist and would retard household reactions in the short-run.
Dre Ruth P, Mack 2.1{] Ps 42 concluded that much consumer buying
is strongly habitual and that the "organism seeks relief from the
strain of making subtle decisions", Dr. Ruby T. Norris [é.zq:Fmphas-
ized that the consumer is conditiohed_by the culture, is a creature
of habits, and requires time to break old habits and adopt new onese
The present writer in an econometric study of aggregate consumer demand
[é.é:lfound a definite tendéncy for changes in real consumer spend=-

ing to lag behind changes in real income., The empirical work of Drse



7R

Franco Modigliani [2.19] and Je«Se Duesenberry \:2.9] similarly reveals
a lag of consumer spending behind income changes.

There is thus sufficient evidence to suggest a ‘theory
that the act of comsuming a particular pgttérn and level of goods
forms a psycho=physiological habit pattern within the individual,
These habits thén digplay a certain gzstéresig (like magnetism in
iron) or persistence, such that they are strong when the stimulus has
just occurred, but gradually die away as time passes.

It is clear then that when we are working with time
'periods of say a year or less we must adapt the static theory to take
account of this dynamic feature of human behaviour, How can this be
done? Suppose for example that we are Working‘with the static equation

(1) Cc=a, +a ¥, +asPg .:“Suppose,that the consumer sector is
‘ S |
S

in equilibrium at time O with values Cj , Y, » Py » Py, and Pgy , and
and then is disturbed by a chahge in both money income and prices to

new values of Y 4 5 Py 5 Py and Py o Assume that the new stimuli

last from period O to n and beyond, but that the consumer sector rea=

ches a 'static! eguilibrium again in period ne The new static equil=
ibrium will be given by

(2) C, a5t a le ta, PCI e But if consumer spending in the shori-

P Po1

run is continuously influenced by previous consumption habits, then the
time path of consumer demand from O to n must contain C 5 as a
causal variable. If this is the only further influence on G, the

addition of this variable to the static equation produces a dynamic

relation, which will describe the time-path of C in moving from
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CO to Cno

To study this time path suppose we simplify the static

equation to

(Ra) © ag + a1Ye The dynamic equation will then be

(3) Gy = by +by¥y * bCyy o Here by and by will be<1 and by &
8y (cfe [?.%] De The values reached by C in successive time periods
are given by,

(ZI-) CO = ao + alYo
C1 =Dy * b1Yy + baCy
= by + b1¥y + by (bo+ byY3 + baCy )

: 2
- by, (1+1by) +by (1 ‘t by)T; + boCy

Q
N
§

L}

. . £=2 s el %
Cy 'bou*bz*"‘“’*bzi) *bl(?“bz*'""‘*bz )X + boG,

Consider now the variation in C and the influences on it as t varies
from time period O to ne

When t is still near O C, will exert a strong influence
on Gy , while Y will have much less influences Thus Gy will still
be close to C, « But as t becomes large and comes closer to n the
influence of C, wenes and finally disappears, while the influence of
Y, waxes and becomes dominant, The number n must be large before the
influence of G, can vanish, which tells us that the theory of habit
persistence or hysteresis‘is especially relevant when the time periods
are short = that is in shsrt-run analysise.

When time period n is reached Cy will have cliffbed up



The

to its tstatic? equilibrium value

(5 ¢ = b, + by Yy , which is a stationary
1-"0, 1-b,

equilibrium in dynamic terms. This equilibrium is stable since n is
large. Hence it will continue at the value Cﬁ as long as Y is updis%
turbed from itsvvalue I, and the behaviour structure is not changed.

The relationship between the 'staticf or longfrun‘
equation (2a) and the dynamical short=run equation (3) is found by
comparing (5) and (2a). We obtain _

(6) a, =by/ (L=by) 38 =by/ (=05,

Thus ao:>b° and a1;>ﬁb1. It follows that both the marginal propensity
to consume from real income and its related multiplier are small in
the short run ( Brown[:Z.é:}) but grow with time, reaching much highef
asymptotic values in the long=run. -

How shall we incorporate the habit persistence theory
and the dynamic analysis into owr model of the economy? Since our
main concern is short-run prediction and policy problems we can simp-
ly use an equation of form (3) to take us from one time period to the
next, For any long=run problems equations like (2) and (2a) will
serve, while for intermediate cases (4), or difference equation sol=

utions, can be usede

- 3¢ Special Factors Related to Consumer Demands for Durable‘GoodB.
(a) The Dynamic Influence of Stocks in the Demands for Durable

Goodse
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~ Many of the durable goods fall into the category of

culture wanfs. The desire for them will be very strong, but the demand
for them will be fairly elastic relative to real income, This feaﬁure,
combined with their bulk and the volume of employment and materials
that go into them, causes them to accelerate‘qr magnify demand and : '
income changes which may have originated in other parts of the economy.

Another characteristic of durable goods which also
makes the demand for them undergo wide variation is their durability.
Perighable goods and most services are used upkrather soon after pur-
chase, and the demand for them is accordingly often recurrent at short
intervals, Bub once a household has made its purchase say of an aut-
omobile, its demand for a new automobile tends to be over for the dur-
ation of the useful life of this durable, The desire for the auio-
mobile still continues to be strong but it is now satisfled by the
existing car, and no new market demand is expressede In this way
consumer stocks of durgbles(and of semi-dufables) exert a negative
influence on current demand.

This means that the current market demand for a paft-

icular type of durable.must be expressed by those households who

| aspire to own it but who have not as yet purchased it. A family will
aspire to a particular durable if it feels that its income prospects
make the aspiration reasonable likely to be achieved, and if the |
durable is a part of the "standard of'livipg" ﬁhich it urgently des=
ires and is willing to strive for (Cfe JeSe Davis ‘:Efs Je  Let

Ay represent the aspirational lewl of automobiles desired by the
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consumers of a societys (Cfe CoFe Roos and VeSe von Szeliski [%,25:},
[:2.26:1). Ay will be based on the number of income earners, the
income distribution, the general outlook of consumers regarding their
future earnings and employment possibilities, and finally the aspir-
ations and standards which the total culture has fostered. There will
tend to be a relationship between Y, and A, , but for the present study
we shall treat Aa as exogenous, determined largely by demographic and
sociologicel forces, but capable of estimation with the help of sample
survey methodse _

Standing opposite this éspirational level of ownere
ship of autoﬁobiles is the actual exsting real stock of cars owned
by'households. Let 1t be designated Ko K, is explained by the dynamic
equation 7
(7 K.y = Kat-l + Cgt = Dgy » Where Cyyirepresents consumer purche
ases of new automobiles during period t, and D,y is the decline in
the real value of the consumer stock of cars during period t due to
normal wearing and deterioration, obsolescence, and destruction by
accident or by scrapping. Dot is referred to as !depreciation! for
shorte Kat is the resultant of all past purchasesvand depreciatiop
of cars, at least as far back as the life of the longest lived car,

How do these stock variables affect the demand for
automobiles? Clearly if A, and K, were equal both at micro and macro
levels, the demand for cars would be zero, and the market gould be

described as gaturateds It is then the shortfall of Karbelow A, that

is both a necessary condition for any demand to exist, and that is a
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causal influence on the current demand., Thus ( Aa - X, ) becomes an
important causal variable in the demand equation for cars, and it is
in this more precise sense that the existing stocks of a durable

exert a negative influence on the demand for it.

(b) Second Hand Markets.
As a durable ages it may fall below the standard or

aspirational level of the householde The household will then want
to sell this durable and purchase a new or at least newer one., Many
aspirational levels are not for a new durable, but only for one of
a particular age and qualitye. Because of this there is a continuous
flow of supply and demand for second hand or used durables, Second
hand markets, operated both by organized dealers and through the clas-
sified advertisements of newspapers, expedite these desired sales and
purchasese |

But the economic model which we are attempting to
construct is essentially concerned with the demand for and supply of
nevily produced goodse This is because full employment is one of its major
policy objectivese. Hence our demand equations will all be cast in
terms of purchases of newly produced goodse. Yet we cannot ignore the
second hand markets; for they are an important part bf the total
economy, and they represent an important sourde of goods which are
competitive with new production for satisfying the demand for durablese
Hence each demand equation for newly produced durableugoods must treat
the corresponding second hand durables as competitive or substitute

goodse This requires the addition of new causal variables to the
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demand equations. In the case of automobiles the two terms Pés and
| Py

K, are suggested, although one of these terms may be found to be

redundant, Pﬁs is a price index of second hand cars, a.ndrKas is the

real stock of second hand cars which are on the market for salee

(¢) The Availability and Terms of'Consumer‘Credit, ‘

It is customary to buy all of the smaller items'bf
consumption for cash out of current income, but to borrow money for
a bulky item like a house, It would take the average household a good
many years to save up the full price of a house, but the family can
live in the house for all of those years if it is able to borrow the
money and is willing to pay interest on the loan, It all depends on
the marginal rate of substitution between a house one year hence and
a house today ( the rate of time preference for a house), in com=
parison with the interest rate, The same principle applies to house=
hold durables and automobiles, aithough here a smalier proportion of
people borrow than is the case with housing since‘the amount of money
involved is not so greate

There is however an increasing tendency for consumers
to find their time preférence for durables greater than interest
costs as levels of real incomes have increased and interest rates
have declined, Hence consumer credit has become increasingly import=
ant in financing these other durables, as well as housing.

The availability of credit for this purpose, relative

to the demand for it, is indicated by the effective rate of interest
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charged ( isﬂ) » the proportion (@) of the purchase‘pficevwhicb supp=
liers are willing to lend, and the time (t) within which the loan -
must be completely repaid. The overall availability of money to lend
in this area, relative to demand can be indicated by an index number
of the three terms of borrowing i,d,t, which can be represented by Bg
(i,dyt ) for shorf-term loans, and Bm(i,d,t) for long term house
mortgage loanse If we let Dggpp represent the short-term debt owed
by households to firms (who hold corresponding securities Sygpe), then
the rate of growth of this debt is some indicatioh of the ease of credit
Bg(i,dst)e Similarly for‘mortgage debt of households (to other house=
holds as well és firms) the rate of growth of Dy ( = Sgpp) is indic;
ative of the availability of credit as well as éf other economic
conditionse |

There is some question about the importance of ther
interest rate, particularly in the case of Bge The interest rate is
fhe price for obtaining the use of liquidity for one years Like any
other price it presumably has some influence on demand. But it appears
that when the loan is short-term, and when incomes are high, this
demand is rather inelastic with respect to the interest rate. This
is because the income effect of i changes is small in this case. ,
But the interest rate carries much more influence in the case of long=
term mortgage loans, for now there is a large income effect, This
is because the loan is usually for a large amount, and is outstanding

for a long timee (Cfe JeRe Hicks E.lz:\, Chape XVIII)a
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(d) Consumer Debt.
These obligations tend to force the households who héve
incurred them to save more than they might otherwise do as they make
the necessary periodic repayments. It follows that either Deshf and
Demh éeﬁarafély, or as a sum Dy, may exert a negative influence oh |
some consumer demands, It would be méiniy culture wants = some serve
ices and some of the durables = shich wouid be so affecteds Since how-
ever mortgage payments tend to substitute largely for rent payments,
probably only Dggnhe exerts a frue drag on some consumer spending,
hether fhe drag of e#isting debt Dy e will ever be serious with res=
pect to current spending depends on the size to which it has grown
relative to incomeQYh. Should'the principle and interest payments per
time period become large relative to Yy, the drag on current demand from
thig cause could be serious, with serious employment effects.
| An additional variable (or degree of freedom) could be
saved in the relevant‘equations by comblning Iy 1with Deghe to arrive
at net 1iqﬁidit§ NIy, = Iy = Deghpe But the micro-holders of large
1iquid assets will usually be different from those who owe Seshf’.‘
partly because of the heavy interest charges on Sggpre Hence the sep-
arate liquidity and debt variables will probably provide a sharper
analysis where degrees of freedom are adequate.
(e) The Rate of Family Formation.
Families have a greater demand for durable goods than

do single individuals, since some durables (especially houses and the

1, The influence of liquid asset holdings I, is discussed on page 87,
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larger household durables) are usually only used by families., The
rate of family formation (4 Np) varies cyclically parallel to inconme,
but is still probably a relevant variable in the 0§+1 (dwellings plus

d
land) and Cpq (household durables) equationse

(£) Complementaritys

The chief complementarity in our breaskdown of con=
sumer spending is between Cy,q and Cpy , with a lesser complementarity
between Gy, and Cgy (semi-durables)e In each case Cgy; is the dominant
variable, and will appear as a causal variable at least in the ng

equatione

4Le Special Aspects of the Demand for Housing,.

Housing combines all the features of durable goods
discussed above, but is the most lohg-lived consumer durable as well
as the most bulky in coste In addition there are three separate
markets from which this demand can be satisfied =~ the new house,
existing housé, and the house rental markets. Only the demand for new
houses affects employment, But the demand for new houses is very much
inflﬁenced by conditions and prices in the other two competitive or
substitute markets, Substitution among these three markets does not
depend solely on price, because the preference pattern of the individ=
ual usually favours one of the three markets apart from prices. But
substitution will still take place at the margin as the three relative
prices and conditionsvchange.

Let Pd+1 represent the price level in the new house

market, and B (i,d,t) its terms of credits. Then P(g+1)s?nd Bms(iiﬁiﬁ)
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are the corregsponding variables in the existing house or second-hand

market. e take these as glven or 'exogenous! in the present model,
It remains for us to consider the house rental, or

more broadly the dwelling unit rental market, including here all

apartments as well ag housess K includes all such dwelling units,

d+1
whether new or used, and whether owner occupied, for sale or for rente.
In the short Qrun it reéresents the total supply of housing. But from
this total supply we must deduct owner=occupied and those for salg

in the new or used markets. This gives us rental supply K?d+l)r »

The rental market is not one of competitive egquilibrium, but is rather
of the type where prices move only slowly toward an equilibrium (See

Part VIII)e The rent price index will accouringly be explained by a

dynamic eguation of the form

(15) B, =f {Pr,-l ’ (Kg(d-'rl)r - Kgi+l)r) .

Excess supply in this market is readily observable, as long as it is
positive. It is the number of empty houses for rent.FLet it be rep-
resented by Edr’ and treated in this analysis as given or 'exogenous's
Our analysis of the demand for new dwelling units omits
detailed analysis of the second hand and rental markets to enable us to
concentrate on building a model which aims at explaining employment,

the price level, and the balance of paymentse It does however cons=-

ider roughly the value of all dwelling services, in conjunction with
estimating Ay, and Kg4y o These are priced at P, levels, and are

aggregated into Cgy''noomv il " .ln T @8 ig usually done in pational

income accounting’,
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5¢ Ihe Influence of Household Ownership of Health on Consumer

Demand.

Up to this point it has been assumed thgt consumer
spending has been made out of current money incoﬁe only, But this
would be the same as to assume that a firm could only make sales out
of its current production. Actually a firm can make sales out of'its
inventories or stocks, and similarly a household can make purchases
out of its store of wealth. Both inventories and stores of purchasing
power are analagéus to 1fat! in the organism. ,

Household Wealth'is the accumulated stock of net
household savingse It consigts of savings in both financial and feal
formse. Financial wealth consists of the money holdings of households,
Iy, and securities, Seh} It thus consists of stored purchasing power,
promises to pay stored purchasing power and equity in the assets and
profits of corporationse. Real wealth consists of household stocks of
semi-durables K y , household durables K5 , aubtomobiles K, , dwellings
and associated land Kj47 , and the net worth of unincorporated business

Kupe The.total wealth holdings of households is then defined by the

identity ‘
(8) Wy =My *Sgn *Egq+Kpg *Ke *Kgay * Kype

Fn By
For the economy as a whole financial items cannot be counted as Weaith.
But for the household sector alone, money and the pfomises td pay of
other sectors (business and government) represent purchasing powier,

and hence a generalized store of value,
1, As a simplification we here assume ingurance companies and pension
funds to be a part of the household sector,
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An offsetting factor in the household wealth structure
is household debt, both short-term ( consumer credit), and long-térm
(mortgages)e The short~term and mortgage debt owned by households to
firms is Deshf and Demhe The corresponding securitiesAheld as
assets by the firms are Seshf and Semhf' Short teéerm debt owed by one
household to another is excluded from S,,, and hence need not be
included in the debt side, But mortgages held by household or person=
al mortgageﬁs(semhh) are of more'importance, and are a part of Seh‘

Tie can now define the net wealth of households as
(9) Wi, =%, = Deghr = Domn » ®here Dyppy = Sgppn + Sepnpe

How does wealth influenqe consumer behaviow and hquse-
hold demands for goods? It is accumulated by saving out of income,

It is desired partly for the current utility of the durable goods
included in it, and partly because it represents a store of future
purchasing power. It causes the system to be dynamic, since it is a
stock, and is explained by the equation

(10) NW, =NiT,_, *Sge It enables a household to spend more than
its income for a number of time periods, anhd hence permits the mapginal
propensity to consume to be, for a time, greater than unity.

The micro-analysis of the preceding chapter falls
short of reality by omitting wealth holdings, both from the utility
function %o be maximized, and from the economic resources to be app=
lied to this purposes. A more correct representation would be,

(1) U ( Xy 5 ===y Xpu3s S \Nﬁh,-l ) is to be maximized, subject to
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the budget constraint

(12) Ypp * Wiy = P2%y * === * Ppe1Xne1 * Pgp Sp * Wi o1

Cp + Niipp o

A micro analysis followed by aggregation would now
show us that consumer demand for (X; , ===, X,_7,5p) will be influeﬁ-
ced by income effects of both income and price changes ( mainly price
changes in consumption goods), wealth effects of both wealth and
price changes ( mainly price changes in net wealth goods), and gubgt=

itution effects of price changes assumed compensated for income and

wealth effectse
Space congiderations forbid the development of this
apalysis in detail, but it would follow the pattern of Chépter 7y bubt
with equations like (10), (ll); (12) above at the start of the analysis.
The full detailed analysis would show the re=arrangement of holdings
of components within Ny during t, on the basis of changes in ylelds
(tprices?) among the components, as well as the choices among Xl » ===
Xl based on price and income changes, and finally the important
cholce between G, and §,, or Z&Nﬁhm e When all of the re=allocation
of wealth items and the choice of consumer goods is complete, the
final identity of household economic behaviour will be of the form
(13) T+ W g = Cp + Gy * Dgg * Dyg * Dg * Dgay * Myn * Sepr * Kgg
T Kpg * Kg T Kgey T Eype |
Beéause wealth is accumulated for future consmmption,
it follows that some wealth is always being consumed, For this reason

as well as from the above resource and utility analysis it appears
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that wealth is likely to act as a causal variable on aggregate consum;
ption in a way somewhat parallel to the wayfinggme actse That'it
influences consumer purchases in this way is confiirmed by recent theo-
retical and empirical work by Professor LeGe Melv1llel::.lé:]and Dre
ﬁ'HamburgerE:?.ld] {: 1l.|,But it has this peculiarity in that it
acts as both a consumer good ( egn.ll) and as a source of spendlng
(egnse (12) and (13)e As a consumer good it will eventually produce
diminishing marginal utility as it grows, and hence will ultimately
at certain levels induce the household to consume more out of current
income, This influence reinforces the current using up of wealth by
those households who are using it for the purposes for which it was
accumulated =- accident, travel, education, old age, and so one

While these assumptions may be quite valid for moderate
levels of income and wealth, there may be considerable non-linearity
in the consumer demand equations when income and wealth become very
large, Consumption hay then reach satiation (Cfe. Dre Ruth Mack(:?.lﬂi])

s and begin to level off. Then we would find both _Q C and O C->0.
QI Qi

This would cause wealth to accumulate at a faster rate ( eqne (10)),

provided that income was maintained by adequate investment. It follows

that a shift to greatef/equality in the wealth and incoms dlstrlbutlons

could be accompanied by negative §1g and 5(3 s in some casess

of SW
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6. The Influence of Liguid Wealthe

One component of wealth holdings mey have & more than
proportionate influence on current consumer demand, This is the por=
tion of wealth that is liquid, and which hence represents immediately
or almost immediately available generalized purchasing powers Any
definition of liquidity must make an arbitrary ' cut-off! on the 'liq;
uidity scale!, and it is here suggested that we cut off to include
only money and central government securities. (Actually the precise
dividing line must be found by statistical andleconometfié regearchs, )
Wle shall temporarily define for this study the liguid agset holdings
of households as
(L4) Ly =My + Segpe

If Lh is an egpecially sensitive wealth variable then
it should be included in the demand equations separate and distinct
from total wealth. Assuming no "money illusion" it should be deflated
in the demand equations by the household price index Py to give a
causal term Iy /Ph « Ve thereby incorporate in the demand eguations
the "Pigou Effect"{iz.zz:]. It is probable that.Lh will be most imp=
ortant in demand equations involving a combination of culture wants
and bulky costs, that is in some of the services, and in the durable
goods where current cash income in excess of basic and culture needs

may be inadequate for making the bulky purchase.

7« Population
Growth of population will tend to have an important
expansive influence on consumer demande But it is believed that pop=

ulation is already adequately represented in the causal variables.
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Population changes will affect the labour force and through this Y
Also population and net new family formation must be included in

the estimation of the aspirational variableses A

8e Expectationsa.

Each economic unit must base its plans for the futurg,
and hence many of its current actions, on its forec#st of the futﬁre.'
It must in fact forecast and act accordingly iﬁ order to survive,
Living only in the present might mean short‘iife. Its forecasts of

the short-run and the longer run future are its gzpéctations.

The forecasts will be based mainly on current endogenous trends, but
will include some exogenous (e.ge political, international) trends and
foreknowledges
tlhere expectations are formed from current‘economic
trends, the variables involved can be brought into the equations thr-
ough their lagged valuese. Thus, A
(16) B(Y) =f(Y¥up y Yu3 ,Y) = f(??); But where the expect-
ation is of a partiéular event, some quantitative estimate of the
event must be brought into the appropriate :« parts of the models
Economic expectations can affect current demand in
ways like the followings
(a) If consumers expect the price of a good to go up between now
and t, many of them will buy now. ( Substitution through time to lower
priced good)e

(b) If prices are declining donsumers will tend to wait until it
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appears that the trend is reversihg before buyings

(e) If consumers expect supplies to cease to exist by some fub=-
ure date they will rush to buy nowe

(d) If real incomes are expected to increase in the future they
will tend to purchase now on the strength of the present value of this
future gaine |

(e) 1r real incomes are expected to decline, this loss will also
be discounted as a reduction of fubure wealth and some purchases‘will
be foregone,

Political and international expectations can influence

consumers in ways like the followings

(a) Expectations about future government indirect taxes on goods
can cause price expectations about these goods to be up or down, with
demand reactions as indicated aboves

(b) If some national or international disturbance creates strong
feelings of uncertainty and insecurity about the future, households
may refrain from the purchase of durabless This may explain the loﬁ
sales of durables in the United States in 1939-41. The Korean Har
on the other hand did not create such deep feelings, and there was a
rush in 1950, on the expectations of future shortages, to purchase
durabless

An expectations variable Ey should be included in each

demand equatioﬁ having a significant proportion of culture wants in
ite This variable can be built from economic and politicalfinternat-

ional trendse For the latter it is suggested that the values 1, simple



904

fractions of 1, and O be used, and that these values be selected on
the basis of a historical chronology which can accompeny all economic

statistical time seriese

8, Summary of Consumer Demand Equations under Dynamic Conditions.

It is now possible to pull together the résults of
our static and dynamic analysis of consumer behaviour. Since the
dynamic analysis shows that the underlying forces behind consumer
demand are different for different categories of goods; we need a
_separate demand equation for each separate categOry of goodse In
particular it will be recalled that behaviour was.déduced to vary
with the degfee of need and want ( basic needs, culture needs, culture
wants) and with the 'size! and degree of durability of the goods
involveds

Using the shorthand of our symbols we can summarize
all of the above theory in a set of equations, one for each consumer
good category. These categories are selected on ﬁhe basis of a com=
promise between theoretical behaviour differences and availability of
statistical data. In each equation the variable on the left hand
side is the demand variable being explained, while the variables on
the right hand side are the variables which cause or influence the
variable being explained.

The meaning of the symbols was given in the text
above, but have also been listed alphabetically in Appendix B<for the

conplete models All of the eguations developsd for the complete model
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are brought forward in a grand summary to Part IX.
The equation summary for consumef or household demands
now followse

(a) Demandg for Congumer Goods.

d B
A7)y =£1)Ym 5 YTnan IE _2 s cp,*l s Nl

By By By P Py
(18) CS i f2 Ywm 9 Ynn&g 9 Y n'ﬂ, EE ? CS’_l 9 i_, Whm ’ Eh}
Pn By Pph By P Py

(19) CSd - f3 Ym 9 IIT nam? In.am s PSd 9 b 9 I‘Zﬁhm ’ (ASd - st)’ Eh}
P, By By P, P, By, »

d _ R . .o . 1.. )
(20) Chd = f4 Ywm s ITrnéE [) Y‘n-am 9 fb_@’. ’ E.’h.i. ) DeSbf F) Nwhm ) (Ahd .-

Pp Py P, Py By Pn By
Khd)’ BS (i,d,t), KhdS 9 Phd§ [ Cd+1 ? ANf ,Ehj
P,
hd

a
(21) ¢, = £5 Wm,znmm,xn: > P s In s eshf,mhm,(A
P, Py P, B B
Ka) s Bg (i:d’t): as ? a.s ’ Eh}

a )
(22) Cgey = £ )Y Yom > YlTnam » Lfrem » Fal » Pr_ 9 P(a+1)s » Bnlds
P, Py Py Pnh  Fgx1 Fanl

d,t), ms (l,d.,'b), A Nf’ Lh NWhm ? (Ad"'l -Kd"'l), Ph’ Eh}
Ph Ph , 4

(23) =2, (B3 5 Eg)
(4) € = iﬁg{cdﬂ ’ Pl} (land acquired by the household sector from

the frontier, the government or the business sector).
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(b) Household Budget Identitiese o -
(25) Y, =1, + Ty = Trcu. ( undistributed profits of corporations)
(26) Kgq = Kgq,m1 * Cgq = Dgg ( Similarly for hd,e,d)
(27) Dgq = Ggq = BEgg

(28) Yp + Wy o3 = Cg + Cp *+ Cgq * Opg * Cgq * Cgs1 = OKgq = AKpg =

AK, = OKgyq * N0 o Comyo tliiel wnmligs wut

it L

Conventional savings out of income: v :
(29) 8, =Y, =-C4 - Cp = Cgg=Cpg=6Cy =Y, =C oo ol

Tk
v e

True savings out of incdme: : : o
(30) 8 = QM =) = Cy =6y = Cg = Cpg = Gy = Cguy + A Ky + Ay

+4x, +0Kg,y

(1) AN = Aty + Sop + Kgq + Kpg + Ky + Kguy + Ky = Soghpy =
Semhr ) |

Total household economic activity during a time period
is revealed by combining (28) and (31), to obtain
(32) Yh=Cs+cp+csd+chd+ca+cd+l+amhr+Dsehr"'axub

= BSggner = O Seppy o |

Equation (32) reflects household demand for goods
(ex post), plus household re-arrangement of all of its money a.nd fine
ancial assets and liabilitiese Since it includes the net wealth comp-
onents it permits consumer spending in any Period to exceed consumer
income by running down assets or by borrowings Equations (1'7) to (22),

and (32) represent a demand system of seven equations in eleven unknownse
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The unknowns are the economic variables which appear in (32), other
than Yy which is explained elsewheree. It is clear that if we wish

to fully portray household demand activity, we must develop four or

five more equﬁtions. Four will make our system just determinate, with
one variable such as My determined as a residual by the budget constraint
(32). But five behaviour equaﬁiong‘could be developed for each of the
five financial variables, thereby}overdetermining the sjstem and giﬁihg
it one degree of freedoms Here however we shall make our equations
represent choices between asseﬁs like money and securities, and then
four further equations are quite adequates But these further housef
hold behaviour equations will be deferred to Part VII, The Money System,
where‘they can be analysed better,

Note that in place of a single consumption function for
the household sector we shall have developed eleven.behaviour equat=
ions through attempting to aggregate goods demanded into groups that
are fairly homogeneous both in themselves and with respect to'consumer
behaviour, Note also that our model shows_bbth true consumption
(eane (30)), and consumer demand for goods. The former is necessary
for weelth and welfare analyses, the latter for employment and priée
level explanation,

This concludes our study of the household and its
demands for final goods and wealth. We now shift our attention to the

firm, and its production and supply of these goodse
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Part III

IHE FIRM, THE PRODUCTIVE SYSTEM AND SUPPLY

Chapter
PRELIMINARY STUDY OF THE FIRM WITH COMPARATIVE STATICS
1. Introductory.
Production involves the obtainment of materials ahd
energy from the natural environment or from foreign trade, followed

by the transformation of these step by step into final goods. At

each step or process as the goods move through the system value is
added to theme Final goods are those on which the domestic economy
will perform no further processes or add no further value, and con-
sist of consumer goods, govermment purchases, producers'! capital goods,
and exportse |

Value is added to initial goods by the application of
labour, capital equipment, and organization or entrepreneurshipe.
Total domestic production is equal to total value added by factors
of production located within the geographic boundaries of the domestic
economy [:3.10 Pe 151 e Thus Gross Domestic Production (GD P) during
a time period is eq&gl to the aggregate of sales of all final goods
(GDS) plus the value added to pipeline goods still within the production
process, but not as yet sold as final goods, less imports from abroad.
Thus GDP = GDS + A\ H - Fi.

The basic unit or *cell! of the productive system is

the individual activity, process or operation. But.the basic autonomous

and decision making unit is the individual firm, a small aggregation



95,

of basic activities. The function of the firm is to bring together
and coordinate factors of productlon or resources in a sequence of
activities, with the purpose of creating a product of higher economic
value than the value of the resources used upe The firm is thus the
basic unit of responsibility, finance, and decision meking in the
productive systems, The test of the firm's success in adding value to
the resources i1t uses is that the market is willing to pay a pricé
for its product which is greater than the value of the resources it
has used ups |

Profit can be ascribed to two factors of productions
Part of it represents the marginal productivity of the capital invest=
ed in the firm, The remainder is attributable to the entrepreneurial
or enterprising function of organizing production and of risking bap—
ital in conditions of uncertainty (Knight [1.13] )e The more effice
iently these functions are performed the greater the reéidual profit
will be to the enterpriser.

High profits are not always a measure of efficiency
in gerving socilal needs and wants, however. They can also occur as
a result of monopoly and restrictive practices which keep marginal
utility and price high for goods with inelastic demand where need or
want is greate. Such practices need to be kept under public scrutiny,
policy and regulation.

It has often been assumed in economic theory that the
firm's behaviour is guided by a sole aim = to maximize its profit.

This is analagous to assuming that the consumer maximizes a utility
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function which includes only economic goods. In the garly days of
industrial capitaiism the assumption of profit maximizing as the_sole
guide to the behaviour of the firﬁ was probably close to realitye.

But in the modern world the firm must justify its acts before the bar
of a much stronger and better informed public opinion. Hence while

it is highly concerned about profit earning, it can no longer take
short-=run steps which are detrimental to human and social wvalues
without serious oppositione This alters the preference system of the
firm in modern society. Maximum profit will still be an important
part of it, but is no longer of overriding dominance, Other important
parts of its preference system includessurvival, growth, economic and
political power,'good public relations, wealth and power of top exec=
utives, goodwill of customers, service to society, provision of a
pleasant milieu for the productive and creative needs of its personnel,
A firm in the modern world cannot pursue maximum profits in the short-
run and achieve these goalss But if it pursues many of these goals

it is likely to achieve high profits in the long rune.

Thus a very important distinection arises between a
firm's behaviour in the short run and in the long run. In the short
run we agsume that the modern firm attempts to maximize a . utility
function of various goals, among which we include high profits. But
the firm will not take advantage of all of its profiit opportunities in
the ghort run ( for example: increasing prices to all that the traffic
will bear; short-run layoffs of employees to suit company convenience)

for fear of destroying good relations with its customers, its employees
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and with the general public, But many of the opportunities open to it
can be obtained if they are taken slowly, and in accompanlment with
long range planning and development. ,

It follows that profit maximization can be taken as
a good first approximation to the underlying motivation of the firm,
as long as we expect many reagflons to environmental changes to take
place slowly, and hence o /épglicable only to the longer run. Gomp~ A

arative statics can once again be a fruitful way to begin our analySLS.

2+ Study of the Behaviour of the Firm Using Comparative Statics,

Here we are congerned with thg firm as a producer and'
suppliervof goods, and as a user or demander of factors of productiona
Let the output of an individual firm during a time pefiod t be qy which
mey be a vector of different productse. Let the price at which this
output is sold be p, so that the firm's total revenue is given by
(1) TR =pg (orp q for a vector product).

We omit the time subscript, but during the same ﬁime
period the firm uses factors of production 1,2, ===, n in quantities
X1s X2y ===y Xy = X o Given thetechnology available to the firm, the
quality of its entrepreneurship and management, the skills and aﬁfit-
udes of its labour force there is a physical technological relation=
ship between the quantities of its imputs and the level of its~oﬁtputs,
() q =£ (%, ===, x,)e This is the production function of the
of the firm.

If v3y ===, Vy are the market prices of the factors of
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production, and if D represents certain'fixed costs»which oécur in
the time period independently of the level of output, we can state
the total value of resources used up by the firm in a time period,
or its total cost, as

(3) ¢ = Vixy * === + VX, + De

The profit earned by the firm during a time period is
the value added by its capital and énterprise,
(4) T =pa = (vgxg + === + vyx; ) = Do |

In the process of maximizing~7r the firm must make two
different kinds of adjuStment, One is ipternal and refers to producing
with the greatest efficiency 6r least cost. The other is external
and has to do with deciding on the scale of output and the price to
charge, given the demand curve confronting the firm. The first of

these may be referred to as an engineering-management type of adjust-

ment, the second as a gales=management adaptation. These two forms

of adjustment to the environment cannot be carried on in completely
separate cqmpartments'however, but must be integrated by the overéll
managements But for our analysis of the firm's behaviour we shall
follow a similar *division of labour!, analysing first the internal

or engineering=-management adaptations, then the external or saleSfmané
agement adaptations, and finally the overall integration of these.

The mathematical phase of parts of this analysis draws heavily on the

kind of approach initiated by Slutsky [?.ZQj]gnd developed so usefully

by Allen [2.2] » Hicks [2.12}:1& Samuelson E?.Z’?] .
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(2) Minimum Cost Adaptations.

Assume that the engineer-management»must take as given
the factor prices v, fixed costs D, the scale of output 4, product
price p and the form and parameters of their production functiqn fe
Their job is to select x's which minimize TC, given by (3), but with
the x's constrained by (2). Hence they must minimize
(5) TC =vyxy + ===+ vyx, + D= A £(xq, -;-, x) - é]

Then, |
(6) drc¢ = 0, d?rC > 0.

Let' 3f = f;, and 3%
d % d %93 x5

From (5) and (6) we have

(7)) AIC =0; v;=Af; =0, (i=1,2y==mn)

[}
H

ij*

d X
(72) ., =~=-==4£ =1, Thus the marginal product of an extre
Vi Vn A '

pound or dollar spent on any one factor must be no greater or no less

than that obtained from an extra unit of money spent on any other

factor, Note that at equiiibrium one additional‘unit of money spent

on any one factor or split up among all the factors produces 1 /Q&

of additional product. Then one additional unit of product costs /\

monetary units, )\ is accordingly equal to marginal cost, %gg s at
q

least cost equilibrium,.

Consider next second order conditons.

(8) (ax) [fij] (dx)/ (- )\ ) >O, subject to the linear constrdind
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(9) dq = fld}cl + wmn = fnd}%l = 0. Let (fl, f2’ mes fn) = (fi).
Then the principal minors of

P . o
(10)} o (£3) must be alternately positive and negative. Let
(£;) 2y

fij (f )
(£5)

solving (7a) and (2) for xp, ===, X, >\ in terms of vy, === , Vp, Q)

A total cost function or surface can be found by

and then substituting the x's in (3). |
(11) T = e(vyy ===, vy a)e Each point on this cost surface is a
minimum cost equilibrium for the assumed v and g values.

Next we shall see what can be deduced by displacing _
the equilibrium of (72) and (11), using the method of comparative staticse
From (72) |
(12) avy = d(g5 N) = Nafy + £5d Ao
(13) dfy = f33dx; + === + £3,0%.

From (2),
(14) dq = fydxgy + === + £,
From (12), (13) and (14),

/
1) [ 35 (£5) / / /
ax,d\) =(dv ,dg ) = axd A)
== | ( ) (.35 dq [%km]( |

(fi) 0
(16) Im G1 === Gu+1,1
Ge Ge /
(ax,a AH: ¢ e (Q/{r_ s dq ),
Gln+l === Gp+l,n+l Where Ge = dete Ge
L Go G’o
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(A7) e = Gydvy  * ===+ Gudvy  * Gyg g g
G N G A G

(18) dA=Gpig » &) * === * Gynel &g * Guel,peada
Ge N FHEEDY Ge

Comparison of matrices F and G reveals the following,

(19) det G = det F/\ ; Gij = Fyj /N = Fi31 /N = Gjii,jéeml);

Gy ontl = Fiopel 5 Guel,j = Fus1,i /N5 Gioms1 =\ n+l,i

G,

n+ly,n+l = I

n+l,n+l
From (17) and (19)
(0) dxm By 5 d®  Fp 5 3% Frag
a, Vk AF. a Vj )\Fa » 6 q Fe
(1) QN _ Fega __A-g - N,
q

A W Fe Fa
Equations (20) and (R1) provide us with comparative

static_equilibria. Once x and ;\\are in egquilibrium with respect to
given v and q, how will these equilibrium values change as the given
environment of v and q change? To answer this question we must attempt
to evaluate the signs of (20) and (21).

(1) Because of (10), and the fact that fj, could be brought into the
south east corner in (10), Py and Fe are of opposite sign. Also )\ =

marginal cost will always be positive. Thereforg,

(22) 3 % 41‘0 » and an increase in the price of any factor will
d Yk

always result in legs of it being usede (Since we shall be aggregating ,

------

(ii) Nothing definite can be gaid about the sign of g xy .

9 7V;j
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It could be either positive or negative, If k and j were complementary

-inputs B ¥ would be negative. But if k and j were substitutes or
dv;
competitive 5 %X would be positive.
A V5
(iii) The firm behaves symetrically with respect to any pair of factors

J and k, as either one of their prices change, while output remains

constant for Xy = ) Xi e If j and k are complementary, both
N 3k

reactions will be equally positive,

(iv) UWe cannot say anything 'a priori! about the sign of Fpal k

relative to that of Fe But in almost every case we know that d Xy
34

will be positive, The only case where this wouldn't be so would be

where production methods were being changed with increasing q such

that k was being partially or totally replacede.
| -3 , s J Xk
(v) As long as —%—q_ > 0, -g—vzl‘: > 0, for surprisingly, 34 =

.%%_ZL . But one would expect that marginal cost would increase
Vk

with the price of k, again except in the case where k was being part;
ially or totally replaced in the prodiuction processe

(vi) gLi& is the slope of the marginal cost ggrve of the firm,
derived fr%m (11), and can also be expressed as Sazg « lNote that
it consists of the Hessian determinant of the production function f
divided by F., and multiplied by marginal cost )\. The generalized
mathematical analysis can tell us no more than this, and cannot define
the sign of Jﬂlﬂ‘. This is quite as it should b;, for the slope

d4a
of the marginal cost curve will change from negative to zero to pos-
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itive as the firm passes through increasing, constant and finally dim-
inishing returns, as the scale of q is increased from zero upward.
As these changes occur the f;5 and fij will tend to be successively

pogitive, zero and negative,

(b) Adaptations to External Changes in Market Demands.

Given the internal minimization of cost by engineer-
ing-management resulting in a total cost surface (11), sales-manage=
ment must determine the most profitable price and output for the firm.
From (4) and (11) we have
(24) TT~ =paq = c(v,q)s Assuming that price is given by the markeb,
we have,

(25)

. g
= - c 0O at max,
da aq2<

Thus output must be expanded until marginal cost equals price, and

=

=p=- ng = 0 at max,
3q
2

N ooy
—

|

marginal cost must be rising, Hence under pure competitive conditions
the given market price must be greater than or equal ‘o minimum everage
coste

If the firm is not in a pure competitive situation,
and this applies to the majority of firms, it faces a downward sloping
demand curves. |

) a ll
q

= 0s ( v constant),

H]
e}
+
o)
5
|
18

d

1}

2 2
28) 2 dp a - d¢ 0
(28] _-zddqrr 2d +q @2 3:'1"2<
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Thus output will be expanded until marginal cost (MC) equals marginal
revenue (MR) , and such that the marginal cost curve cuts the marginal
revenue curve from underneathe A further eguilibrium condition for
(Long=run) survival is a positive 77‘. But this condition borders on
dynamic analysise It means that for any lengthy time period average
revenue (AR)must be greater than average cost (AC)s Thus in Fige 1
both of the shaded sections represent max, 77; and these must he pos=

itives
MR MC
AC

/

A :I\"N\MR

7 Fe o i, ?

}

% On the assumptions of Fige 1 certain conclusions can
vreadily be drawn about the reaction of the firm to an increase in dem=
and, that is a shift of AR and MR upward or to the righte The firm
will always increase output qe Also the firm will usually increase

its price pe There can be occasions however when for moderate incr=

eases in demand price may decline,
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(¢) @omposite Adaptations to Environmental Changes.,

The external adaptations of the sales-management are
brought into alignment with the internal ajustments of the engineering=-
management through the principle that'MR and MC must be brought into
equality in order to meximize profits. Thus from &ia) and {(27) we

have,

(29) vy =mem=vy, = /K =p+tqdp . Thus an increase in any vq
fl fn d'q

tends to cause )\ to increase, despite the substitutions that this
increase will call forths The right hand side of (29) must then be
raised by decreasing output. Also if the engineers are able to increase
any marginal productivity f}. then )\tends to decrease, and the sales=-
management can then decrease p + q dp by increasing outputs

These results can bgqmade slightly‘mbre general by
assuming that both product demands and factor supplies have finite. o
elasticities, e, and e; « Assume that the firm is at internal and
external equilibrium, when an increase in demand for its product
OCCUTr'Ss
(30) ¥ =d(pa) =pdg +qdp =p(1+1E ) gq,
To achieve dg the firm must increase soze or all of xe The additional
cost of dx; is 1
(31) dlvyx;) =vy(1 + ey ) dxy = MGy
The marginal revenue attributable to hiring dx; is

1
(32) MRy =p (1+ey ) fyax

°p will usually be negative, e; positive.
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Combining now both internal and external equilibrium,
the firm will expand each x; until each MC; = MR;e At this composite
equilibriunm,

(33) fl = ewas = fn = l .
i@+ 1) v(l+1 ) p(l+1) .
61‘ en ep

As in (7a) the last dollar or pound spent on each factor can be rel=-
ated to an equal quantity of product; MC or )\ in combined internal
and external equilibrium comes into equality with p ( 1 + %; ) = MR;
and the marginal money cost of each factor equals the margigal prod-
uctivity of the factor times margina)] revenue from an additional unit
of product.

To Sun ﬁp:
(a) If prdduct demand increases either p or q ( usually both will

d

increase)e If q increases most x, will increase ( secs 2a(iy),(¥) )

If p increases, and vy, ©; and e, remain éonstant, all f; must be

p
reduced to restore external equilibrium and hence the x; will generally-

be increased.

(b) If the price of factor i decreases xg will increase (22), other

things equal.
(e¢) If the price of any other factor j decreases there will be a
"substitution effect® ( Hicks E?.lz] Chape VII ) away from %3 in

i
favour of x? , unless i and j are complementary. The substitution

effects restore internal equilibrium.
(a) 1f V3 decreases as in (¢) the firm will likely be out of external

equilibrium as a result of the decreased cost of its operation. All
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of the ratios in (33) will now have increaseds The firm will expand

production to restore this external equilibrium, This has been called
"productlon effect” (| 2.12 [Chap VIII) or an " output effect g

( samuelson (:.2é:]pp. 538=9).

3¢ A Digression on the Firm's Method of Approach to a Max1mum Profit

Position.

The firm cannot move directly to a maximum profit
position as indicated by Figs 1, and by equations (27) = (33)e This
~ is because it usually does not know with any degree of accuracy the
demand and MR curves confronting it, It does know part of its AC
curve, and its breakdown of AC as between direct labour, raw materials
and overhead coste Hence the firm may follow something'like the foll=
owing procedure in deciding on either the price to charge, or the level
of outputs First a rough price and quantity combinatioﬁ will be est~-
-imated for the firm!s market on the basis of past experience. Then
the cost department will estimate the variable prime costs { direct
labour and materials) and the fixed overhead, for this 1evel_of outpute
This gives TC and AC. A percentage markup will be added to average
prime cogt to cover both fixed overhead and a desired margin of profit,
or to AC to cover the desired margin of profit. This will give a trial
selling price. The market is then tested. Market testing may show that
a greater output can be sold at the test price, or that a higher mark=
up can be added‘to the test level of outpute By testing the level of

profit associated with both of these variations a local profit max—
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imum can easily be reached. ¥With growing experience, and trial and
error, the firm will tend to keep moving toward its highest maximum,
It will perform most of its calculations using some type of markup on
costs, but there is no reason why this markup ‘percentage has to remain

fixed and sacrosancte Nor does it in practice, (Cfe Kleln 1.11:]p.
39, Samuelsoi:g}.2q:], ppe 518-20 , Gebor and Pearce [%.6 s Pearce

oae] o

4e Summarys:s The Static Demand of the Firm for a Factor of Productione

( with Ramey] )

The analysis of Sece. 2 above reveals a substitution
effect away from factors whose prices have increased and toward fact-
ors whose prices have decreased, in a relative sense. This is required

to reach iﬁternal‘equilibrium. It also reveals a production effect, from

which a decline in any factor price causes all factors to be demanded

in greater quantity to restore external equilibrium. In addition we

found a general expansion effect whenever either p or q'increased due
to an increase in product demand. These three effects can be fitted

into a preliminary demand equation for factor i as follows:
Vi o P

(34) Xl =fyR, v 4pscr

(34 a) Vs T agt agq tagvy where P, is a price index of vl,---,vn.
Y Pv '
These equations serve as prototypes for aggregatlon,
and for the analysis of the demands of firms for labour, inventories

and fixed captial under the dynamic conditions of the real worlde.
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Chapter 10,

AGGREGATE DEMANDS FOR FACTORS OF PRODUCTION UNDER DYNAMIGVCQNDITibNS;

The firm uses three broad classes of factors of ﬁrod-
uction in its operations. These are labour, materials,_and fixed cap=
ital equipment. These factors differ by.being human vs. material,
storable vs. non-storable, durable vs. transient. We shall begin with
the factor that is human and nofi-storable, man-hours of producfive
employmant. It is of course the demand for thls factor which is the
most important varlable in the model being developeds For this model
is intended mainly as and aid to full employment policye

1. The Demand for Labour.

p = average number of paid workers employed by firms
during a time periodj;

h‘v = average hours worked per employed paid worker during
the time period;

W, © average hourly earnings of paid workers hired by
B .
firms;
P; = price index of hourly wage rates;

Popp = P = price level of gross domestic product;

@P = real volume of flow of gross domestic product dure
- ing the time period;

. price index of industrial materials;
Pk = price index of new fixed capital;
Phg = combined price index of industrial materials and

producers fixed capital;
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The demand for labour-by'firmsvaggregated from the last

chapter, and translated into the new symbols becoﬁes,
P

d d W
(1) Nphwyp  =ag +ayCP + a2Px | |
d Wie now move into the dynamic and other influences that may
further affect this demand relationship in the real world. |
(a) Expectations,

It takes time +to produce output and hénce what is finished
product for the market today must have beiﬁkift ihto'production at
some time in the paste. This means that A output must be planned for
a future market on the basis of today's expectations or forecasts
about that future market. Today's expectations are based largely on
today!s level of activity and its trendse The trend of production is
represented by —EE; = £( GDP_5y GDP_y, GDP ). The number of lags it
would be necessary to include in GDP will depend on the length of
the time period being useds

There are other types of expectations of a teghnolog~
ical, political and international nature which will also influence the
plans of business men, and these can be included by adding a term Es
to the demand equation.

(b) Health. |

The total assets of a firm consist of money (Hp),
securities ( including accounts receivable and bills of exchange)
(Sef)’ inventories (H), and fixed capital made up of plant, construction

works, mechinery and eguipment (KPCM) and land ({Kjp) « The firm owns
all of this wealth, but it has offsetting debts to others which coun=
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terbalance part of it. The value actually owned by the firm or its
omners is its net worth (Nﬁf). But, from a managerial point of view,
the wealth of the firm may still be thought of as the total assets

under control. That is,

(2) ¥p = Mg, * Sepp + H + Kpgye

The net worth of firms is equal to their total assets
or wealth holdings less their issues of fixed interest (non equity)
securities held by other firms, households and government,

Seif(hfg) - Seifo *
(3) NIp = Wp = Sgipop » Note that the net worth of firms khould be
approximately equal to the market value of equity securities (share
stock) issued by firms plus the net worth of unincorporated business
(4) Wlp=b= Sgoop * Kyp o

Unlike the consumer, the firm does not need to prepare
for old age. Ho%ever because it puts a high value on survival and grow=
th, the size of its wealth and its net worth are of great importénce
to it., But the greater these b;come the less it needs to worry abgut
survival and growth, and the more attention, courage and resources
it can devote to current production, and to research on new lines of
production. Thus growth may beget growth, and there may be a ggglig
effect on the current level of demand for factors of production.

(e) Liouid Wealth.

That part of a firm's total wealth which is ligquid may
exert a disproportionate influence on its current activity. We might

define its liquid wealth ag its stock of money and securities, less
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mortgages, which are usually not considered as saleable for short run
cash needse
Thus
(5) Lp =M+ S, = Se

The actual money available to a firm for financing
current needs is reduced by its current liabilities, Sesf(hfg) =

Dggfs consisting mainly of accounts payable and bills of exchange pay-

able, Thus net liguidity,

(6) NLp = Lp = D e » is probably a more meeningful causal variable
demdﬁstrating the separate influence of liquid wealth on a firm's
activitiess

In its cycle of production a firm uses money to pur=
chase factors which create products which the firm sells for more mon-
eye Thus money to the firm is in a sense a factor of production with
which it garners more money. *The firms has certain needs for mbney
based on its level of transactions and its precautions againgt emerg-
enciese. Once these transabdtions and precautionary needs ( Keynes[z}.é )
are met, the firm is likely to think about putting any surplus funds
it has into further productive uses or into securities with goodA
yieldse This may often mean increasing its demands for factors of prod=
uction. It may apply these toward expanding output in its present
product lines, or it may add new product lines,

In addition to possibly encouraging it to expand, a

firm's level of liquidity may also be permissive, a necessary ‘though
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not a sufficient condition for expansion.

LEs

The meaning and importance of this variable as aﬁ inf=-

(d) Undesired Inventories of Finished Goods, up

luence on output is explained below,
(e) 8 ummarz.
PmK Pme

(£) Demand for Hours of Work.

| Uhen GDPy (gross domestic productiion in firms) is at
a full capacity value 55;; we assume that hours of work are at a normal
or standard value hge When firms attempt to produce at over capapity
they usually demand overtime work at overtime rates §f pay. This is
because at full capacity there is not adequate room for more employees,
and there is likely to be full employment in the economy in any event,
But when output falls_to below capacity, man-hours can be reduced by
reducing both employment and hours. The employer will often prefer
to reduce hourg in the case of key personnel rather than Iay them off,
as a meang of retaining thepart of their services still required dur=-
ing the slack period. The following egquations are suggested for hours
demanded by employerss )

(72) hd

e )

=hg + a (GDPp~ GDPp )

(7b) nd = hS + a ( GDP% - GDP? )e In these equations h rises above
hS when there is over capacity production, or excess demand, and con=-

versely.
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2+ The Demand for Inventory Stockss

It is necessary for inventories to be spread rather
evenly throughout the productive system to ensure smooth and contin=-
uous operation, The build up and running down of these stocks acﬁ as
control mechanisms along with the price system, and exert particularly
dynamic influences on the level of productive activity and employment,
The inventories held by a firm tend to fall into three classes = raw
materials purchased from other firms Hrﬁ s goods in proceés in the firm
ng, and finisﬁed goods of the firm ready for saleré; These inventories
of materials are of obvious importance in the productive process, for
it is on them that the labour and capital equipment perform their
productive operations. Since/ggﬁze classesvof inventories perform ;-
different functions in the productive process, we analyse the demand

for each class séparately.

(a) Demand for Raw Materials.

The cost of holding raw materials is a combination

of their price Py and the costs of storage which include Ppyand Fe

Let this.composite cost index be Prm‘

Since inventories must be planned for well in advance
of needs the expectational component in the demand for them is stronge
Also they bring a positive or negative speculative yield if their price
trend is upward or downwarde Because of the time required for ordering
and shipping, and the time required for expectations about current
trends to become firm, ex post Hfm will tend to lag behind GDPe

Abramovitz{:?.EZJestimates this lag at two to three months for the U.Se
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(8) Hy =T EEE ’ EEE s GOP , GDP, P, Ep s §E£ s gy Urg,=10 *
P PWK Pme

(b) Demand for Goods in Process.

These are the materials actually undergoing trans=-
formation in the productive system, Their quantity will be very comp=
lementary with the amount of labour employed, although there will bé :

room for a little substitution at the margin,.

a _ -2 =2
(9)H =f£)P ,EgE’GDP,@P,P,Ef,-DEL—f

gp £B

ng should coincide rather closely with the cycle of GDP, though with
a minimun lag of one production period, [3.2]. o
(c) Demand for Inventory Stocks of Finished Goodse
From the point of view of the firm a large stock of
finished goods insures against loss of sales in a rising market, but
is costly in tefms of warehousing and the use of money. It is also a
good speculative investment if prices are expected to rise. From the
.. .. point of view of the overall productive system they facilitate
the smooth flow of goods from one stage to the next. The demand for

these stocks will accordingly be similar to that for the other factorse

a —> - ‘
(10) Hfg =f fig [} E;.g ’ GDP, GDP ’ P 9 Ef F) NLf . Wf } ”
P PWK Pme

As suggested above these stocks play a further imporit-
ant role in the economic system. Since the system lacks price flexib=
ility ( CFe Part VIII) some control mechanism complementary to the

price system is required. Inventories, especially of finished goods
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provide this mechanism. If stocks pile up above wh#t is desired“under
falling demand for product, they flash a signal to slow‘down produc@ion.
Conversely should they fgll below what isvdesiredg asgdemgnd for p;éd—
uct rises, a signal is flashed to speed up production. Thus undesired
inventoriesg ufg become a feed=back mechanismv( similar ﬁo a thermosfat
controlling the temperature and heat source of a roon) which guides
the economy in a dynamic adjustment processe The process is one which
aims to reduce uf%? Zeroe | » .

Let Hf.g be the demand for finished goods imventories,
and‘Hgg the ex post solution value of this Variablerin a complete
models Hpgt is the corresponding observed value of the stocks at the
end of period te Then we define,

(11) Hfgt - Hfgt Upgt, This is the total disturbance or res1dual
for the variable Heg in a complete model ( Cf. Brown 2.é:]p. 365-6),
and is the same in concept as could be obtained by surveying the act=
ual and desired inventories of all firms at the end of a time periode
Because of the time required for Uy to correct Hfg, '
this inventory stock will tend to lag, like H,.,, behind the GDP cycles
The accelerative effect of inventory demand on the GDP
cycle has important consequences for_employment and price leﬁel theory.
The inventory cycle follows the GDP cycle causally, but with a lage
This lag is short enough relative to GDP cycle periods to produce treg=
onance! and serious widening of GDP amplitudese It is of coursse Z}H
not H ( = Hop + ng + Hfg) which'affects GDP and employment,rand its

dynamic time path (which leads that of H) must .be followed to derive
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its impact in any particular time period. Because of lags (24 months
[:?.2 ) it may in some periods oppose the cycle, though it will usually

reinforce it,

3¢ The Demand for Fixed Investment Goodse

It is through the purdhase of new capital goods that
the money savings of the economy flow back into the productive system,
and the unemployment that saving would otherwise produce is thereby
prevented. Capital goods are desiredvbecause of the great productivity
which they add to productive operations when combined with the other
factors of production. Their yield in terms of the value they create
over their useful life, in excess of the value of resources used up
to produce them, is so great that they become the main highway to
economic development and higher standards of living,

The scientist and the engineer play leading roles in
the development of modern machines and equipment, part of a historic
process‘which began with the.Industrial Revolution and still continuese,
Investment in tools and equipment had taeken place from earliest times,
but now the energy of fossil fuels was harnessed in machines and eng=
ines to run the tools. Mighty inanimate power had replaced animate
muscle power. This process has gained momentum as it passed through
the steam, electric and petroleum periods, and as it now enters
the atomic erae

Coming 5ack to economic principles, the decision to

invest in fixed capital is based on the same economic forces as the

decision to hire more labour or to purchase more materials. Labour and
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materials will be purchased up to the point vhere their marginal reve
enue productivity becomes equal to their marginal cost. The marginal
cost of a new piecé‘of fixed capital can be estimated fairly readily.
But what is its marginal revenue productivity?

Let the present cost of a piece of new fixed capital be
PGI.GIO. The engineers estimate instalation cost plus additional over=
head costs associated with the use of this capital to have a present
value of Aje They also estimate that the marginal physical output
attributable to this capital in future time periods 1,2, ===, n will
be Qs Gps === s and that the scrap value will then be Sn‘ The
management estimates thamarginal net revenue per unit of these fut=
ure outputs to be vy, vyy ===, Vpe The stream of future income associ-
ated with the investment is then vqqy, ===, v, 4,s S,e This is the est-
imated marginal revenue productivity of the new capitals The v vector
is based on the firm's forecasts and expectations regarding future
economic conditions, and the future prospects of its particular indust=
TYe

Bui in order for the marginal revenue productivity to
be compared with ﬁarginal cost PareGl, + A5y the stream of future
returns must be brought to the same time base as the marginal\cost.
This can be done through the time preference rate of the firms Supp-
ose that the firm can be reasonable certain of earning at leastiﬂf_
on its money, where iyp'is the long-run yield on corporation bonds.
Then the present value of fhe expected stream of income from the new

caplital is
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(12) MRO = Va1 + emesm -+ Vrln + Sn °

(Teigpm (TH P (e ?

As long as MR, is greater than the marginal cost the firm is likely
to decide in favour of the new investment.,
What is the actual expected yield from this investment?

It could be defined as a rate r such that if the initial cost of the
investment is accumulated at this rate over the life of the invest=
ment, it would be equal to the stream of income derivea from the in-
vestment in successive time periods and accunilated at the same rate
over the same lifetime. This gives an equation |

(13) Pogelly + A, =7vay * === +wva, *+8§
(T+r) T+ ([@r)n

from which an appropriate solution of r can be obtained., "r" is of

course the "marginal efficiency of capital" of J.lle Keynes l.é;%p.
135

As Keynes observed, the basic decision to invest
depends on the value of the "marginal efficiency" of the investment,
r in relation to the cost of borrowing or the opportunity cost of
using money for invesgtment, ilf' The average firm will want this
yield or marginal efficiency to be well above ilf’ sufficiently above
to cover the added risks and uncertainties associated with production
as compared to investment in“guilt-edged' bonds, One way of assuring
this is to interpret r as the expected value of a normal probability
distribution, and insist that r be at least two estimated standerd de=-
viations above ijpe Or it might insist that r be computed from the

estimates of the returns for the firgt five years only of the investment,
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and that this r be at least one standard deviation higher than ilf?
Through some such rules as these the firm can attempt to protect‘it-
self against the inevitable uncertainties involved in its expect;tions.

The factors which influence the level of the marginal
efficiency of an investment can be ligted from an inspection of (13).
It will be greater the higher is the marginal physical productivity
vector q; the more this output vector is concentrated in the earlier
years ( Hicks [?.lé] Chap 14); the higher is the expected price
vector ;3 the more that higher prices are concentrated in earlief than
later years; the higher the scrap value; the 1onge£ the useful life
n of the equipment; the less the resources required in the original
equipment, GI;; the less the price level of the original equipment PGl;
the less the installation and additional overhead costs Age

On the basis of the theory of factor demand for firms
and the marginal yield of capital we can set up a pmeliﬁinary demand

function for new capital goodse

w) ecri=¢fp Db, P, P i NL W E
14) G fa » » 50 %ar o llf s Mo 2 Ha s ufg,-l » L
F Pem Pme,

One defect of this equation may be that it does not bring marginal
efficiency or yield explicitly into the equation, This may be more
importent in the case of a long lived asset than:in the case of facte
ors that are used up in the short run. In any event we have alréady
shown that capital is more closely related to profit or yield, since
it along with enterprise is the claimant of this residual yield after

current labour and material costs have been paid.
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In considering refinements to this equation we shall
plan to compare the marginalﬂefficiencyrof_capital_and ilf as Keynes
suggesteds In this process we shall also attempt to consider someother
major special influences which affect the demand for_capital goods,
and which arise from their large cost, and long life,

(a) The Stock of Durable Capital Goodge: | |

Because of their durability, these goods accumulate
into stocks, as indicated by the dynamic egquation -

(15) Epgyy = Kpeyr,-1 * Cpouy = Dpey = Kg o The subscripts P,C,
M,1 refer to plant, construction, machinery and equipment, and land,
respectively. Once a capital good has been purchased its continued
existence inhibits further demand for a new‘good like it over its
economic lifetime, Its economic life time can be stretched if economic
conditions are poor, or shortened if economic conditlons are good,

so that the demand for these goods can add a tremendous 'resonanget
effect to the amplitude of a GDP cycle, however the cycle once got
startede The existing stocks contribute further to cyclical behaviour
in the economy in thgt as large parts of them tend to be built up at
the same time, due to innovations or prosperous times, these parts
will tend to be due for replacemtnt at the same time in the future.
In this way 'long waves! of durable goods demand tend to be inherent
in the systems (Schumpbter [?.Bé]_). No such waves would occur for
short-lived goods ( Burns [;.%:]). We can conclude that the existing

stock of capital by itself exerts a negative influence in any time
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period on the demand for fufther capital, and that the changes in this
stock contribute very much to the tendency of economic aétivity to be
cyclicale .
(b) A Saturatlon Level of Capital Goodse
Closely related to the size of the stock of capital

is the concept of its marginal yield re Desplte the inhibiting ;gfluence
of the existing stock, presumably capitai will be desired as long as |
its yield is greater than the interest rate ijpe It also seems likely
that at a given state of the arts and of population, Kf will eventua=-
1ly reach diminishing marginal productivity, so that as Kp grows r
will tend to fall to ijpe Let the Kp when this point is reached be
a saturation level K o Have we any way of estimating K ?

Let the aggregate production function of firms be rep=-
resented by
(16) @P, = F(N,H,Ko)e Assume this function to be roughly homogen=
eous of the first degree. Then using Euler's Theorem, the property

and enterprise income originating in firms is roughly given by

) My = dF (H+K), (&

n

H+ Ke), whence

K’ “
8) r g(af ) =g Uf); 1Te =rE:r.
ars K’ H+Kp

K¢ can be profitably increased until

(19) ( E £ - ilf) reaches some minimum value, at which K £
E *+ Kp

becomes Kge If (19) is inserted as an explanatory tefm4in the invest~
ment demand equation, it will by itself give effect to four causal

influencese. These are the negative influence of K¢, the positive in=
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fluence of the gap (Kg = K¢), the positive influence of the prbducﬁ-
ivity of capital and enterprise TT p s and the negative influence of
money cos_té iqps based on money market conditions.
(c) The Acceleration Principle,

The K4 concept was based partly on 1_;he assump’ciqn of
a stationary economy, with given population and arts. Let us assume
now that growth takes place as a result of population increase or rig=
ing standards of living,mith no change in the arts of production.
Assuming that K, had reached K prior to this change, and that there
was full employment of existing factors, we should now find some rise

/, as well as a positive excess demand (GDPd -

in prices and hence in r
GDP®)+ The latter is a broader concept than Upgs but is closely related
to it, and will be defined in Part VIII. |
On both of these scores Wf can be increased by ex-
panding capacity and hence Kee GI%CM can once again become greater
than Dpoye Kp will resume growth by a duplication of existing types
of capital equipment, and ﬁ-ll increase in guantity with no change in
qualitye Under the assumptions of this section Kg / Gm;:é.::’ where @Rm
v .. 1s full employment GDP , might tend to be roughly some constant a,
so that K4 and GI becomes related to output in a simple formula V.
(20) AEg=6GI =D =a(GP = GDP.1) » "a" has been called the
accelerator, and (20) the "acceleration principle”, (Cfe JeMe Clark
[3.8:], JeReHicks [3.15], and A.F. Burns [3'.3] )e But (20) can only
be of limited use for our purposes, since it applies only to‘movemen'bs

of Kg relative to movements in GDPp,y, and assumes a linear or ‘plane!
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and homogeneous production functione For our purposes the terms (19)
and (GDPY = GDP® ) include the accéleration principle cases, but are
more widely applicable, to any time periods and any K and GDP. It
may however still be advisable to test (Kf /GDPf ) in ourvdemand
equation, since it may provide & separate representation of the acéeln
eration principle,
(d) Innovations and Real Investments Schumpeter. 7

Since the Industrial Revolution it is donbtfulvif any
western economy has reached a technological saturation with capital
for any extended period, although many economies have reached an 'ec=
onomic saturation?! undervconditions of depression and unemployment.
The reason for this is that the technological saturation level keeps
receding under the influence of new discoveries in the industrial and
managerial arts, in technology and in science. It was Frofessor Jos=
eph A, Schumpeter [é.BB:]who emphasized the importance of such new
discoveries and their influence on investment. Schumpeter went on to
observe that discovery is not enoughe It requires men who have the
vision and the courage to put the new discoveries into operation,
usually agéinst the social pressure of the environment which favours
the repetition of tried and true methods. He called the new discov-
eries when put into operation innovationg, and the men who push then
through the opposition of the environment, innovatorse A&n entrepreneur
as such is essentielly an innovator, and true profit on Schumpetert's

definition is the reward to the entrepreneur for innovation,



125,

In almost every case an innovatipn! whether it invplves
production of a new product, or the production of dld products in n?W
ways, requires a change in both the quality and the quantity of cap=
ital goods. Once an innovation proves to be successful a swarm of ime
itators enter the field and the demand for the new kind of capital
expands enormously. The Industrial Revolution began with & major inn-
ovation, the steam engine fuelled with coal. Subsequent major innove
ations have been: the railways, the use of electric power, and the
automqbile. We now appear to be on tha'threshold of a new major inn-
ovation = the use of atomic powers

How can the effect of innovations on the demand for
new capital be brought into our demand function? The essence of imn=
ovation from the economic point of view is that it raises the product=-
ivity of the factors of production. Usually it involves the use of
real capital in a new form, and increased productivity.

In the short-run the innovator or enterpriser, and the
new capital, can claim the profit arising from the increased producti=
vitye This 1lifts the value of r’and will usuelly establish a new sat=
uration level of capital, Ks‘ With Kg now greater than Ke » imitgtors
[?.Bé]will soon swarnm inte the new product or production method. GId
will now expand considerably, and Ky will grow until it once again
reaches Ko During this process r/ (or r) will firsf be lifted to new
heights by the innovation, Subsequently it will‘gradually fall as Kg

is expanded, until once again it appreaches ijpe
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With regard to an appropriate variable to”reflect.
these developments on ad » 1t would seem that (19) will respond to
most of them. The actual invention or discovery behind the innovation
is largely exogenous, but once the innovation has got under way (19)

will carry the dynamic process along,

(e) Lags in Investment Demand.
| Because real investment so often involves large scale

construction projects it must Be planned considerably in advance of
actual productione Flans must be based on the conditions and trends
observable at the time they are made, Hence many of the va:iables
which influence current production of+ard must be lagged to the time
periods when plans were completed. Current values of causal variables
should also be of some importance however as plans for smaller pro=
jects can be advanced, altered, postponed or abandoned as current
conditions changee If short time periods are being used the carry=-over
of large projects may be quite large and then GI_; may become a further
important causal influences.

(f) The Finance of Investment = The Securities Market.

Investment capital goods usually require large amounts
of ‘money for their purchases The savings of firms are usually not
sufficient iﬁ the aggregate to finance all these needse. The practice
is for them to obtain such money requirements from the !savings pooll?,
partly from their own retained earnings, partly from the sale of new
securities, and sometimes from the banking system., If an abundance of

money is flowing into the securities markets and the demand for sec-
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urities is high relative to their supply, it will be easy for firms
to float off a new issue of stocks or bonds £or»capita1’pu;poses,"1n
the case VQf bonds and deben#gres thgse»c;:cqmstapces produce‘high_
values of Seiféé and consequently low values of ijp. This_encougages
investment and is already included in the demand equation via“(19).‘

The influence of conditions in the equity share stock
market is quite similar to this. High/prices»in»thisVmarkep_in@icéﬁe
some or all of an abundant flow of money into the market, confident
expectations of good future yields from equities, and a willingness
to accept lower yields cur;ently. It follows that Pé » ‘the price
level of equity securities, should be added to the demand equation as
indicative of ease of financing, This variable should be lagged to
the period when invesiment decisions are being made,

The influence of financial conditions can be further
indicated by the actual net drawing of money from the savings pool
by firms for investment purposes. This operation will follow therdec-
ision to invest, but will tend to precede actual constructions The
net flow [\ (Soo(nrg) * Seir(nrg) ) =0 Serro » (A8 100039
represents the main external finance drawn in by firms. The rest of
their needs must be drawn from internal sources, essentially the
accumulation of past savings in the form of undistributed profits and
depreciation resefves, to the extent that these are included in Ly and
Mg |
(g) Net Capital Inflow from Abroade

Capital inflow from abroad whether for portfolio or
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direct investment adds to the cash reserves of the banking sy_stém and
enables the money supply to expand. This will ;’Lnfluence}'bhe‘ demand for
investment indirectly through the liquidity variable _i'f’ The foreign
demand for portfolio ( and some direct) investment will also influence
domestic investment indirectly through its inf}genc_epn” Pe in the stock

market and 'on ilf in the bond market. But dire;:’c rinvestn‘lent [_\de?

as its name implies, is often meant for specific expansion projects.
These are likely to follow some time after this capital importe It
i8 accordingly likely to have a separate and direct ini‘luence on GId.

(h) Summary Demand Fquation for New Investment Goodge

" ‘ - ‘
(21) o =f{-rﬁ,GDP,GDP,—?,EG_I_,Lf s Mg , Wy 5 By »
P P P P
. wn wak K

] r d s
(r = i3¢)y (r = i3p)ay » *(GDP - GDP )_‘ s Po,e1 A Sg1r0)=1s

This overall demand can be separated into GIpgand GIy with quite
similar equations, except that there is now some comphementarity, and

hence Glp; might appear as a causal variable in GLire
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Chapter 11
THE PRODUCTION FUNGTION, PRODUCTIVITY, AND SUPPLY.

1. The Production Function. » -

This function is the technological relationship bet=
ween inputs of factors of production and outputs of desired product;
The global relationship is an aggregation of all of the micro-rel=-
ationships, one for each separate process or activity in each firm;
it can be represented by |
(1) GDPe = F { (Np + Nenp)h, H, Kf}, where Nené is the number of ent=
repreneurs and unpaid family workers engaged in production in firms.

It is assﬁmed that the quantities of factors which go
into (1) have been carefully selected on the basis of their relétive
costs and marginal productivities, in accordance with the theory of
the preceding two chapterse. It is also assumed that the complete hyp-
ersurface (1) is shaped like a ' hill' so that any cross-section para=
1llel to a co-ordinate 'plane! will display in succession increasing,
constant, decreasing, and finally negative returns, as any one factor
is varied from zero to infinity, with all other factors held constant
(Chapter 3). |

For any particular economy in a particular time period
each of the factors will have a boundary or maximum value, representing
the maximum evailability of the factor at that time. The complete
surface is accordingly truncated or bounded in this way, with the mazm=

imum points on its outer boundary representing a short=run production
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"celling". The ultimate limitations on production, apart from boundary
values of the factors, are the size and quality of the natural envir;
onment, the availabilty of leadership and enterprise,)gnd problems of
administration, It is these and perhaps other limitations that causé
(1) to eventually turn down, producing the far side of the production
JERELN | |

One further characteristic of the global production
function is that, for a modern industrial economy, it does not start
at the origin and is zero or near zero near the coqrdinate axese This
means that the factors of production are complementary in the large,

and are only substitutable or competitive at the_margin and in the

small,

2+ Productivitye

Productivity relates to the level of oubput obtained.
from glven resources, and hence to the efficiency with which resources
are usede It is thus a concept which is fery close to the production
function itself. In its most general form it can be defined as the
average level of the production function within any useful boundary of
factor values. Let this be a definition of total p;o&uctivitz.

Productivity‘improvements are of vital importance to
any economy and can be achieved by two general and distinctly differ-
ent types of actione The first is to alter factor quantities and pro=
portions, to bring the economy to a more favourable area of a given

production surface, relative to factor costs. The second is to dis~

cover new and improved ways of using factors in production so that
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& new and higher production surface is reached, within the relevant
factor regioh or boundaries. The second approach is ggcordingly‘to
find and to sponsor innovationse Recall that Professor Schumpeter
defined innovation as a change to & new production function, or as a
change in the form of the production function ([:3.35:]Vol, I pe 87 )e

Many lesser innovations involve only improvements in
the organization of produétion, with no change in the quantity or the
quality (form) of capital equipment. But most major innovations involve
great changes in both the quantity and the forﬁ of capitals

‘ A more particular and commonly used productivity con=

cept is the ratio
(2) p = GDPf /(N? * Nepp ) hy known as real output per man-hour or
‘productivity per man-houre This partiglAmeasure has importent welfare
implications, for it considers man in a dual role, as both a factor
and a consumer of production, It represents the average return to soc=
iety of an hour of wofk, and hence reveals the current opportunity cost
of goods in terms of leisure, or of leisure in terms of goodse

The productivity concept is at the heart of economic
development, Development can procede by the two roads mentioned above
- reaching a more faviourable point on a given production function;
lifting the global function by innovationse. The first approach often
invélves expansion of H and K to a mors favourable proportionality with
populatién and the natural environment . (The natural environment is
constant in the shortlrun and hence is included in the parameters and
form of (1) )e A combination of (1) and (2) shows that p will usually
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be greater in a society with proportionately'more of such‘capitalg

In this connection, productivity is likely to ‘be high-
est at full use of capacity, for factor proportions are then optimum
from the point of view of indirect labour and engineering design. It
follows that productivity may fall during depression and rise during
prosperity. Full employment andveconomic development are related in
this sense as well as in others. - -

Both development processes are going on continuously‘
in progressive economies. Can we allow for them in our dynamlc model?
Equations (1) and (2) can interpret productivity withln a short time
period, and can allow for changes in factor proportions, and expansions
of H and K. But how can innovations, and the gradual growth in knowledge
andvskills, even changing human attitudes, be incorporafed into our
equation ? One way would be to date the function F of (1), making it
Fy o Another method; closer to econometric needs, would be to add a
factor q to (1) which would shift it up and down from time period to
time period, as innovation takes place, and as the gualities of the
factors of production change, qt is not something that can be readily
observed, but its accumulated effect is embedded in GDF ,-1 By
casting (1) into the dynamic form

_ 0
(la) @FP, =F  GDPp 5 (N +

O
£,-1, Ty enp)h’ H, Kf} where GDPp _y

is the highest previous level reached by GDPg, changes in qf 4 and
hence qy itself can be estimated by econometric meanss Through this
technique total productivity changes become revealed by past levels
of total output,
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3. An Byuation of Supply. S -

_ Equation (la) shows the formation of the supply of
gross domestic product originating‘in firms, but it is not g’supply
equation in the usual sense. A supply equation is usuaily_considered
to be a relafionship showing quantity which would be offered for sale
at varying product prices. This function would then shift forward
or backward with decreases or increases in factor costs. Such an eq-
vation can be formed from (la) if we substitute in it ex ante demand
functions for the factors of production, rather than ex post values
of these, Thus, ‘

(1b) @Pp =F 5_@8?1.,,1 , (1 + Ny, B K%}.

Supply then becomes a system of some nine equations = (1b) from this
chapter and (7), (7b), (8), (9), (10), (11), (15) and (21) from
Chapter 10, These equations could be combined into a reduced form
(3) @PE = F ( wypy By » Pty P ), which would then resemble the
conventional concept of a supply equation. But (3) is much less
"mutonomous ( Chapter 6) than the nine equations from which it is
derived. Hence it can offer much less explanation about underlying
behaviour and structure than they can, and it is accordingly not thg
sort of equation deemed adequate for the present modele For bur pur=
poses then supply will be accounted for in the model by (1b) and the

eight equations which most directly lead up to it.

Le Production and Supply Included in Domegtic Cutput but not Produced
in Firmge

The Gross Domestic Product of a total economic system
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includes the output of government and of various other institutions,
to which social forces rather than market profitability provide the
necessary impetus and controle Social welfare bodies, and most of the
social purpose and value building institutions fall within'these_groups.
The production of these institutions must be valued‘by the ¢ostkqf
the factors they use up, since no market price is available. Also
it is usually found to be necessary to include in the national accounts,
verious imputed items like thé rent earned by owner-occupiers of dwell=
ingse. These institutional and imputed productions of value must be _
added to the product of firms to arrive at an estimate of total GDP.
It is best to treat these items as exogenous, with demand always equal
to supplye

Let the factor costs in the institutional and imputed
items be as followss Let the wage bills of government be nggfor its
civilian employees, and wyN; for the military personnel or armed forcese
Let the wage bill of all other non-commercigi institutions be wiN; «
Let the interest on debt associated with government fixed capital be
Tréo’ and the interést on the debt of the other non-commercial in=-
stitutions be 77‘10‘ Let all imputed nonwage income in the national
accounts be ?7~ri‘ Then the production of or value added by governm=
ent can be represented by
4) 6 = (g / By + Cwphiy) /Py * Tryoe
Similarly the value added by institutions can be represented by
(5) I - = (wdg) /Py + |10 » Total gross domestic production or

value added can now be summed up as

(6) GDP =GP, + G +1I* 7Tri . Tith the aid of (Ib) equation (6)
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can be readily converted to a global supply equation for the domestic

economy.

5« Some Important Identitiegs Related to The Firm and The Productive

Systen, ) ]
(a) Total Sales in domestic economye
(7) Gps =D*GId+GI+'G+F2.

G = total government gpending on goods and servicess _
F, = total exports of goods and services, excluding7QE s int-

erest and dividends received from abroad plus undistributed
profit in direct investment owned abroads

(b) Total Flow of New Goods through domestic economy

(72) @F =cps +AH = gross supply flow to domestic marketss

(¢) Total Production or Value Added in domestic economye
(8) P =aws+AH=-F

F, = imports of goods and services, excluding TTAﬁ) payments of
interest and dividends to foreignerse

(9) o =GP + TTid - 7Iii = Gross National Producte

(d) Total Payments to Factors of Production in domestic economy,

(10) P = (wylph + wl, + wylly + wyNs)y + TTf =T+ [[go + g

+# TT g+ Ty * Dgy * Dgp |

| J = capital gains or losses on inventories due to price changesa
T3.g™ indirect taxes less subsidiese

Dg1 = transfers by firms to reserves for depreciation,

Dpo = bad debt losses of firmse
Equation (1Q)defines.77;-- J as the residual claiment to GDP after wage

contractual and institutional obligations have been met.
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(e) Gross and Net Saving of Firms.

(11) Sf"7Tf'J “'Dfl"'DfZ"TTif \rrfo“

T

dfo ’.776ub = gross

saving of firms

Trii‘o
Wfi’o
7Tcl:t‘o |
77‘6‘.1;'5.'!::

(12) NSe

interest payménts by firms, to other sectors o,

]

rent payments by firms,

1]

dividend payments by firms.

net drawings by owners of unincorporated business from
current profits,

L}

Sp = Dpp = B;S = net saving of firms,
/
(13) st =8p = DPCM/ true saving of firmse
(£) Change in Net ﬁorth of Firms and Reallocation of Wealths -

(14) wp = Nip, .1 ¢t st + DKy, + Alseeor .

A 1Kyp = net investment or withdrawal of capital from unincor-
porated businesse

Alse eor ~ net issue and sale of new equity securities by cor-
porations. :

(15) Mg = Allgy, + D5pe + A+ 8xg = N5gyp0 = Dikyg, = DiSeoor »
(g) The Finance of Investmente

(16) An + a1 = S ‘AMﬁ- - Asei‘r ¥ ASe:i.for * AlKu.b * alseecV)r'
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Part IV
THE IABQUR MARKET
Chapter 12,

‘THE_SUPPLY OF LABOUR

1. General Conceptsas

The supply of labour is not easy to define, because
it has many dimensions. To arrive at the number of tunits! of labour
offered on labour markets throughout the economy during any time period
we should combine at least the following factors: the number of per=
sons Ny who offer their services; the hours of work h offered; the
average degree of ability skill and traihing of the workers; attitudes
and intensity of efforts In our model we shall only be able to include
Ny and h explicitly, as components of labour supply. But the other two
are included implicitly in the parameters and shifts of the producﬁion
function, and will be reflected in productivity moﬁements. The mot~-
ivations gnd forces behind the supply of people and of hours are some-

what different, and hence we study them separately.

2o The Number of Workers in the Labour Force, Ni .

Population N is the basic pool out of which the labour

supply or labour force is drawn, This supply consists. of those who are
at work, who have jobs but are temporarily not at work, who are with=
out jobs and seeking for work, and finally those who would have been
seeking for work, but believed there were no jobs available Cf, [}w%]).
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Wo can add a further fringe grqqp,who>do_not consider themgelvgs ei-
igible for employment, normally,. They would only be ablg to work
part time, or do not feel that they have adequate training, or are in
some way infirm; but all are capable of performing some useful work,
and would take jobs for economic and psychological_reasons if the
demand for employment became so high that it became easy for them
to become employede Finally there is a group who could do useful work
but are under no economic or psychological pressure to do so, and who
would come into the labour force in times of national emergencyes

What are the motives which normally impel people to
entef the labour force? The most basic motive is of course the need
to consume. But there are other needs in the fotal preference system
which also influence the total man, Some of these are: the need for
purposive and constructive activity; the need to exercise native aﬁility;
the need to participate in social goals related to the general welfare,
In addition to these influences there are sociological forces which
influence the ages of participation, the participation of women, the
extent to which education influences participation, and so one

'The economic motives can be treated as variasbles in
the supply function, but the sociological and other forces will be
embedded in the parameters of the function, and will follow exogenous
trendse Let "al be a'vector of the age=sex distribution of N, and "b"

a corresponding vector of participation ratess Then

(1) :Z_a =N; ba/ =Ny o It is the rates b which must now be related

to economic influencese
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The decision to participate represents a choice between
economic needs and wants on the one hand, and the non-economic goals
in the total preference system on the other. If the real wage ( average
hourly earnings in our model) “ph/Ph goes up there wi;l be a tend=-
ency for participation to increase in the short run (cf. sece 3 below)e
As average levels of household wealth W,/N go up, there will be a
longer term tendency for participation to decrease, for-now‘economig
needs are not so pressing. An increase in the standard of possessions
desired by households Ay, relative to existing stocks Ky, is likely
to expand pafticipation because of the bulky cost of many‘of the duxr=
ableses

Institutional and cultural patterns would tend to add
persistence to past rates of pafticipation; which suggests adding these
to the supply function. Gradual changes in these patterns would normé
ally cause the function to shift through time, but the influence of
lagged rates builds these shifts into the function.

The labour supply or labour force equation is accord=

ingly suggested to be
s/

(2) Nl b a ;bs= {1 ’ h/ > Wy /X, (Ah-Kh)}.-

3. The Supply of Hours of Work per Day and per Heek.

‘The individual has 24 hours of ‘time income! each day
to spend. Cn the average, roughly eight hours must be devoted to sleep,
and two hours to meals and personal care, This leaves a balance of 14

hours to be spent on the economic and non-economic goals in the indiv=-
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, ponding preference system are sketched in Fige le
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idual's total preference system. The choice is in a sense based on
relative 'prices' and income and substitution effects ( Cf. Samuelson
[:}.26:]p. 592 )¢ Let the apportionment of time income be hy (average
hours of work per day) to economic, and hl (average hours of leisure
per day) to non-economic goals, where hy + by = 1l/e The opportunit=
ies open to a society for converting their time into economic goods

depend on its aggregate productivity. These opportunities and a corres=

}f’leasure o‘g
l)ay

s /0 A Ji D (_.hx

Each production function in Fig. 1 is an 'opportunity line! showing the

social possibilities as between economic goods and leisure, Different
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production functions represent different states of the productive
arts. At tangential points between the production functions and their
- total preference systems the individuals reach thelr ‘highest attain=
able levels of satisfaction. At these points the marginal rates of -
substitution between goods and leisure in the two systems become
equalized. |

| Average hourly earnings in real terms, wpb/Ph_= thf!
aré represented in Fige. 1 by f(hd)/hd o The 'time price! of goods is
1/w ohp+hours, the time requlred to earn one constant dollar or pound’
worth of goods. As Wohy 1ncré§ses the time price of goods dropse
This is what happens when the production function (productivity) rote
ates to a higher level, How does this affect the equilibrium choice
between income and leisure?

Given a production and preference system as assumed'
in Fige 1 we find by comparing static equilibria at B and C that, at
relatively low incomes, an increase in productivity results in a choice
of more goods and less leisuree This result can be construed to be a
net change, composed of a substitution effect iﬁ‘favour of goods and
away from leisure, plus an income effect frtm which both more goods
and leisure are chosen, As we move to still higher levels of real
income from C to E to D. the increase in productivity produces an

income effect which swamps the substitution effect, ad the net choice

now is for both more leisure and more goods.

The equilibrium line ABCD represents a soclal average.
Any individual can be tempted off this norm to a‘higher preference

level at increased hours of work by the offer of higher marginal pay
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rates, ags indicated by the movement E F.

factors other than real income which can affect the
supply of hours are the standard of goods aspired to in relation to
attainment, ahd the average level of wealth. These affect the prefer=
ence system, Should the increasing aveilability of durable household
goods give society a materialistic bent, the preference system might
rock to the right. This would shift BCED to the right, increasing the
supply of hourse A growth in wealth on the other hand might cause the
system to rock to the left, and the supply of hours to decrease.

Let h® be the average supply of hours of labour per
worker for the time period of the model, and hy the "standard hours"

of work at full capacity and full employment.

S -
(3) n =1, hs,_]_ > Wph (ay, - Kh)-’ _{ﬂh .
P, | N
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Chapter 13.

SHORT=-RUN MARKET ADJUSTMENT AND ILABOUR SUPPLY
l. Introductorye.

| The main market theory in our study comes in Part
VIII further on. But here some part of this analysis must be antic=-
ipateds A market consists of demand forces and supply forces, which
interact to produce an outcome of price and quaptity rate of flow.
The markets of the economy separate broadly into goods markets and
labour markets. But supply and demand on the goods markets depend
on the outcome of the labour market, for labour is both the major
factor of production and a major demander of goodse For this reason
it seems appropriate to complete the analysis of the labour market
here,

The demand forces in the labour market are summarized
by equations (7) and (7b) of Chap. 10, while supply forces are found
in (2) and (3) of Chap. 12 The supply equations assume no'money ill=
usion" on the part of workers, for all causal variables in them are
in real termse They are accordingly %“classical', But the outcome of the
day-to=-day bargining of the market is a money wage rate, and a level
of employment. Hence there may be some money illusion in the market
in the short-run, as Keynes suggested ([:l.é:]pp 10-11), .Our_pur-

pose now is to attempt to analyse what does happen in the labour

market in the short=run, and to relate this to longer=-run behaviours

2. Ingtitutional Aspects of the Labour Market.
A special feature of the labour market is that the
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product or service for sale is tied like a siamese twin to the supﬁ-
lier. For this reason labour supply is more closely related to the
needs of man and to all his emotions, and in fact to his total pers;
cnality and preference system, than is any other product or factor of
productions In the beginnings of modern industriel capitalism ( say
1750 = 1850 ) labour was forced into selling itself competitively,
while employers often Qombined in their purchase of labour. Human
values were degraded in the interests of wealth production ( Cf. Hea;
ton E.?] s Lester E,.ZL’L] y Marx [4.14] )e Labour slowly and painfully
developed methods of defence, with the major approach the’formation
of trade unions and other protective organizations. At a later stage
political activities within the democratic framework were added to the
program, to enlist part of the power of the state in this defensive
processs

In the modern world labour organizations and polit-
ical successes have gradually added to labour!s power, until at some
times it almost seems as though society now needs defence from some of
the labour organizations. For there is an increasing tendency for these,
ag they grow in size and strength, to lose their democratic nature,
to ignoré th welfare of individual workers, and to ignore the welfare
of the total society in the interests of their particular groupe.

The evils against which the early trade unions fought
were $ poverty, insecurity, unsafe and unhealthy working conditions, -
long hours, technological unemployment, cyclical unemployment. We
cannot go into all the details of this courageous struggle here. Suff=-
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ice it to say that in some countries of the western wcrld_ths battle
has been largely won - partly by trade union activities, partly by the
state under the political influence of labour unions and their symp=
athizerse. But a harmonious division of labour between these two areas
of action has not yet been fully worked out. Some union defensive
tactics still hark back to past needs, and are out of step with a.
modern central government full employment, high productivity, high
income economye

It is in the struggle against poverty and for high
wage rates that the greatest anachronism occurs. This struggle has
always been waged on two related fronts. One is the resﬁriction of the
supply of labour, at least in the protected areass The other is the
direct pressure for higher wages in good times, under the threat of
the strike, coupled with holding the wage line as much as possible
during depressed timese

The methods of reducing supply in the trade unions, and
in the professions, have included the restfiction of entry by high
dues and gqualifications, long training and apprentica periods, jur=
isdictlonal rules, and the reduction of productivitye The latter was
achieved by various M"featherbedding" devices and}"go slow" rules which
restricted intensity of efforte.

The indirect (supply) and the direct approach to high
wages were found to reach substantially the same goal (Cf. Hicks [Emé:],

Samuelson [@.li:]pp 598=600, Bronfenbrenner [%.é:]). But while direct

restriction of supply in skilled trades and professions caused an un=
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employment of skills, with lower wage raﬁes in unprotected areas,
indirect control of the number employed‘by the wa.ge rate‘mgthod alone,.
if appled to the whole labour market, could cause general unemployment.
This could keep all of the marginal workers, and many others as well,
from appearing on the labour market and actively seeking for work.

It is naturél for workers to resist a fall in money
wage rates since they associate this with‘declining levels of living,
a difficult process when habits have beenAformed. The unions have
strong support from the workers'here, even whenwﬁrices aré falling.énd
there is some short-run money illusione This dqwnward rigidity to
money wages is abetted by employers as well, for they hesitate to
cut wages for fear of incurring the ill will of their employees and
the general public, Since however no such opprqbrium attaches to lay-
offs during slack times they find this course the easier one to follow.

Certain key personnel must be retained, but»eventuall&
only a fraction of their services is needed. The solution to this
problem is to reduce their hours of work rather than their wage rates,
and it then may be necessary to shorten the hours of othér enployees
to a suitable complementaritye

From this very brief survey of the institutional as=-
pecﬁs of the labour market some conclusions can be drawn. Money wage
rates will tend to be rigid downward. There will be no such corres-

ponding upward rigidity, but labour supply will tend to be almost
infinitely elastic at the going wage level, until nearly full employ=

ment is reached. Full employment occurs when the total labour supply
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at the going wage rate is employed, except for the frictional unemp=
loyment required for labour mobility to more suitable jobse Should
demand press beyénd full employment it is assumed that wage rates

will rise rapidlye.

3+ A _Model of Short-Run Behaviour in the Labour Market.

A model or schematic simplification of the above
institutional picture is initially represented by Fige le Assume
that full employment was reached at average hourly earning LS and
man-hours of Nhg. AB is frictional unemployment. Let us now study
the short-run positions the market might move to from A should economic
conditions change. We assume S to be stable in the short run, so that

only demand changese

\§: NhA_(Ph assumed <eomstaat

h
: \%s ‘ ere for short rqu
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Suppose first that D drops from D, to D « Because of the downward
rigidity of money wage rates the market will not move élong S from
ABC to a new full employment position GHM. Instead it Wiil move along
a nearly horizontal line like AE. Unemployment will grow rapidly from
AB to EFe Only in the long~run might wage levels subside from wy to Wy,
with unemployment gradually eliminated. ( Here we ignore the impact |
of this fall in w on D, but we take this fully into account in the
complete model assembly of Part IX.) |

Suppose next that demand shifts upward from D,ye Phy-
sical supply can increase slightly above Nhg « Then since there is
little upward rigidity to wage rates, the market position will move
along a nearly vertical curve like AKL, roughly parallel to the S curve.
Both curve allow for some expansion of hours at high levels of employ=-
ment.

It appears that EAKL rather than 8 represents labour.
market positions in the short-run when demand shifts. EAKL is accord-

ingly like a gupply curve, though only applicable to the short =rune.

Our abour market enalysis has revealed two supply
curves, one rather more fundamental and applicable to the long run,
the latter based on ingtitutional and historical developments and
applicable to the short run. The former is of course the clagsical
labour supply curve, the latter the Keynsian (Cf. [}mé:]pp. 10-11,

[?57; Klein [}.i%]p. 74 )e As to which is correct, our theory finds
both of them correct, and both necessary to a model which attemptis

to encompass both short and long run phenomena,
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ke An Equation to Explain Short-Run Iabour Supply.

To complete our equation model 6£ the labour market we
must develop an equation to represent EAKL, The downward viscidity of
w can be represented by relating w to w_j. The gradual merging of EAKL
into S in the long run can be treated as a slow process of market
adjustment. Here we follow Samuelson(:?.lé] , and Klein [é.li] ,[%.é]
and [é.é:]. w will move downward ( or upward) under condifions of ex-
cess supply ( or excess demand)e This relates w to (Nhs - ﬁ%EB. The
sharp upturn in EAKL as full employment is approached can be reprod=-
uced by adding a pressure effect to w as unemployment is pressed below
a certain critical rate.

Since the wage rate is the prineipal effect variable
in this short=-run analysis, the equation will be set up with w as the
variable being explained. But first we must define unemployment.

(1) By =M =My =Ny =N = Nyg Np = M3 = N9 , where Npp is the
effective labour supply available to firmg, and Np = the number of.
paid workers or employees in firms. Since our model is in terms of
man~hours, it will be preferable for us to work with man-hours of
unemployment,

(@) Bhy, = (0 - Ny - Wy = Ny = Ngpp) b° = Won’

The relative or rate of unemployment will be more significant than the

absolute level, Our short-run supply or market adjustment equation then

1, lire Sede May, a former colleague, was the first to use such a term
in the labour market adjustment equation. fq. 8]_
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becomes .
(3) Yoh =7 {th’-l ‘) Nh'u ) (:kl = Nhu ) .
_ fo hS fo hs

kl is a critical value Qf the rate of unemployment. It is near full
employment and represents the rate at which pressure begins on th"
The term involving kq is allowed only zero or positive values, being'
taken as zero when it is negative, This makes Woh slow moving when
the rate of unemployment is above kj, but fast moving once this rate
is below kj.

The unemployment concept used in our analysis requires

some brief comment before we conclude. Definitions (1) and (2) above
permit unemployment to be negative under a condition of excess demand,
~ Such a condition can occur when the demand curve advances faster than
Wwe Yet however strong demand seems to be, there is always some excess
supply in the labour market, How can this anamaly be explained?

The problem is essentially one of aggregation. The
labour market consists of many sub-markets, one for each trade, ind-
ustry or area, and mobility between these sectors is very limited.
There may be excess demand in many of these sectors, but there will
almost always be excess supply in some of them. The excess supplies

will be observed in labour force sur#eys, while the excess demands

go unrecorded. Because of this the true net position of excess supply
and demand is never known, once employment has picked up sufficiently.
It can only be inferred by the volume of advertisements for labour,
and by ﬁovements in wage rates, It could however be estimated with a

good econometric model,
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5« The Special Case of the Australian Labour Market.

The Australian labour market differs from most others
in the western world in that, in addition to being strongly unionized,
it is regulated and further protécted by the Commonwealth and State
Arbitration Courts. One of the functions of these Courts is to set
minimum basic wages ﬁhroughout the major industries plus marging for
the various abilities and hardships. The basic wage only was maintained
at a fixed real value by quarterly adjustment for changes in the
cost of living index, while its real level was occasionally adjusted
upward as conditions (unspecified) seemed to warrant. ﬁage rates could
rise to any levels above the minima depending on demand and supply
conditions, for no ceilings were sete (Cfe HoP. Brown [1.2] Do
The quarterly adjustments for cost of living (C Series) changes were
suspended by the Commonwealth Arbitration Coﬁrt in 1953, but some
States have since reinstituted them,

In view of the differences in the Australian situation,
how well is the above theory likely to fit this economy. After an ad~
mitedly brief observation of the Australian economy, this writer
felt that the type of theory here developed would fit it better than
moste This is because the basic motivations seemed to be the same as
here desccribed, while the total labour market seemed to be more hom=
ogeneous throughout, and to complete its adjustments in shorter time,
as a result of the Court system of setting basic wages and margins

which became effective right across the countrye
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PART V

THE FOREIGN TRADE ANB FINANCE SECTOR

Chapter 14

IHE BALANCE OF INTERNATIONAL PAYMENTS AND NATTONAL HOLDINGS OF GOLD

AND FOREIGN EXCHANGE
1. General,

It is perhaps in its international trade activities
that the economics of a modern nation cdmes closest in meaning to the
early greek term oikognomos ( oikog = house ; ggggg = management).
An individual household produces some of the goods and services it
needs = e.ge housekeeping, meals, laundry, repairs, maintenance,
gardening = within its own domain., But for the rest of.its needs it
relies on 'foreign tradet!, One or more of its members specialize in
the production of particular goods or services for which they have
special aptitudes. The products are sold in domestic markets in
exchange for money., This money goes into a reserve ( currency, and
bank accounts, etc, ) out of which the household spends on its
needs. The scale of comfort and material welfare of the household

depends very much on the level of its 'exports! ( degree of employ-

ment versus unemployment), and its terms of trade ( how the price of

one hour of its labour e.g. compares with the prices of the goods it

wants to 'import'). The terms of trade in this case depend partly on
the level of global productivity of the nation in which the household
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finds itself., This productivity is in turn considerably enhanced by
the degree of specialization and division of labour, made possible by
the 'foreign trade! within the society.
As well as depending on employment and 'terms of tradet,

the smoothness of household 'imports! and living depends also‘on the

level of its liquid reserves (Iy)e Without such reserves (stocks of

money and liquid securities) any fluctuations in household earnings
and any accidental mishaps must be met by corresponding fluctuations
in the level of livings A careful household never lets its 'bank acc-
ount' run too low, except under extreme emergency.

The parallel between the household and the national
economy goes a long way. There are few if any self-sufficient countries
in the modern world. Almost every country engages in trade with other
countries, and the material welfare of many nations depends very much
on the level of their trade ( world employment and demand conditions),

the terms of their trade ( depending partly on world productivity

levels), and the level of their individual international liquid res-
erves ( their national ! bank accounts!)e

While almost all countries have some reliance on ex-
ternal trade, there are some whose current resources make them either
particularly suited to, or only capable of the production of a limited
range of goodse Such countries will have a very special reliance on
foreign trade for earning their standard of living, Canada and Aust-

ralia are particularly representative of such countries, and nearly

one quarter of the value of goods used domestically in normal times in
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these countries is imported, and must be earned ultimately by exports.
Our purpose in the present chapter is to get an over-
all view of the general flows of goods, services, money and secur=
ities into and out of the foreign trade and finance sector of a part=
icular country, A, and of the important financial gtocksg which are

related to this sectore.

2+ The Money of International Transactions.

Money, which is dealth with more fully in Part VII, is
essentially a‘good which will be readily acceptéd in exchange for all
other economic goodse But the internal or domestic money of A is. h
usually not acceptable for purchases from any other country. Gonseqé
uently some supra-national money is needed to facilitate general inte
ernational trade. Gold gradually came to fill the need for an ultime
ate international money, but the awkwardness of gold as a substance
to handle caused it to be displacéd for day=-to-day transaction by the
national currency of an important trade centree In such a centré the
internal moneys of all trading nations could be exchanged with each
other and with gold, through the medium of the domestic currency of the
trade center. Rates of exchange were the prices of other moneys in
terms of a domestic money or of gold, and were determined: by the usual
conditions of market supply and demande.

Because of its pre-eminence in trade from the seven®
teenth century on, England became the great foreign exchange centre

of the worlde The pound sterling, on deposit in London, was found to
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be a safe and convenient way to hold international money. Alnation
would tend to sell its exports either for pounds sterling or for mon=
ey which could be readily exchanged for pounds sterling in Londone
Likewise, it would purchase its required imports with pounds sterling
or would first exchange pounds sterling for the domestic currency of
the country from which it planned to buye. During the twentieth century,
the U.S. dollar on deposit in New York has also become an important
currency for international transactions. The world has gradually bec-
ome divided into a steriing area and a dollar area. At the present
time the international ﬁoney of world trade and finance would be said
to consist of gold, polinds sterling (£S) and U.Se. dollars (US $) o The
total holdings of such internatiohal money by the government and the

residents of ény country are defined as its international money IMe

That portion hedd by Government may be defined as IMg s while the
portlon held by individuals, firms and institutions may be defined as
Ty |
Whenever money holdings in foreign exchange centres
are found tovbe tempofarily not needed they are usually converted into
liguid short-=term earnihg securitiese Since these are so readily turn-
ed into money, they combine with IM to give the liquid reserves known

as the International Reserves, IR, of the domestic economy.

3¢ The Budget Constraint in Internationsdl - Trade

(2) The Balance of Payments.

In the same way that a household and a firm have a
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budget constraint which limits their current spending to their net
income and their liquid assets, augmented by any further borrowing
potential, a whole nation is limited in its international spendiﬁg
by the size of its international reserves and its current income or
receipts df international money, plus any further credit potential
it may have. Receipts Here are interpreted in the broadest sense to
include revenue from sales of goods and services, from the sales of
securities (capital imports), and from gifts and donationss

A complete picture of a country s international budget
constraint is given by the statement of its balance of 1nternatlona1
payments. An abbreviated summary of such a statement is presented in
Table 1 below:

Teble l.

SUMMARY BALANCE OF PAYMENTS STATEMENT,
(For time period t, and in domestic me money - of Country 4).

Flows Net Flow or Balance
Accounts Credit + _Debit = G;gdlt + Debit =
Current Account
Trade: Merchandise Fpoy : Flem - Fe-1)em
Services  Fogp Flsm F(2=1)sm
Total Fogsm © Figem o F(Z-l}gsm
Gold F2g0 F1go F(a=1)go
Unilateral Fou , Pl Fu
Total Current
Account Fo

Short-term Capital Account
ALY +Amd1 L\Ses:Ld Asesgdi, d) QM= Beg

Long=-term Capital Account .
Por'bfoliZSSecurl'b OS.q41 D8e15a D Se1(ai-1d)
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Direct Investment [_\ Kdi A Kid A K(di_id)
Direct borrowing -
and Lending A Bys D Bi4 AB(gi-14)
Total Long-Term Capital (net) Fe1
International Money Account Credit - Debit +
Balance of International Payments Q&H( A IM) = BP

Note: e ( ATM) (Dre) =T, (Cre) + Fyg (Ore) + Fyq (Crade o) is
the rate of exchange factor or vector which converts international
moneys into domestic money.

This statemenﬁ shows the multiplicity of inflows
and outflows of IM ﬁhroﬁgh the foreign frade and finance sector of the
econony. The net result during a time period is seen to be a change
in the level of IM from the end of the previous time period to the
end of the current time periode A IM is seen to be equal to the "bal=-
ance of payments" (BP) and it is clear that IM itself is the ultimate
short-run constraint on a nation's foreign spending.

(b) Fixed versus Variable Exchange Rates.

While the level of its internationl reserves is
a major short-run constraint on A's foréign spending, there is some-
times a further constraini in the form of the exchange rate ey, If it
is left free to vary according to the supply of IM offered to A and
the demand for IM by A, it can by itself afford the necessary encour=-
agemenﬁ or restraint for A's purchases and sales of IM to bring Table

1 into balance, with no change in Iil,
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In gold standard days exchange rates were held
nearly constant in terms of gold; and the full impact of pressure on
the value of A's money was taken up by a loss of IN, mainly golda
This tended to produce deflation and unemployment in A, through its
effect on A's internal money supply (Part VII)s The advantage of the
gold standard was that with fixed exchaﬁge rates importers and expor-
ters knew exactly how much international money would cost them or
yield them in future transactions. This took somé of the‘:isk and
uncertainty out of foreign trades But this advantage was gained at the
harsh cost of internal instabil?ty.

When the gold standard was abandoned in the 1920ts
and 1930's, the international economy enteréd a phase in which it had‘
both variable exchange rates and internal instability, the worst of
both worldse In the post World War II world, a valiant attempt is being
made by the Internatiénal Monetary Fqnd to bring back fixed exchange
rates as & means of eliminating uncertainty and thereby expgnding
international trades At the same time the IMF does what it can to
maintain internal stability as welle Sometimes however it seems im=
possible to have the best of both worlds, as was the case in Canada
in 1950 when speculators assumed that the Canadian dollar at its
fixed exchange rate was undervalued, They began to pour short-term

capital into Canada, therby creating disastrous inflationary pressurese
To forestall this situation, Canada forthwith set her exchange rate
free to fluctuate under the market influences of supply and demand,

and has kept it free ever since,
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Canada, accordingly, represents the most general
case of the international budgetary constraint. It is congtrained in
its international spendlng both by the level of its internatlonal
reserves ( IR = IM + Sesld)’ of the Canadian dollar with international
moneye Australia on the other hand maintains a constant exchange rate
eq and hence its total restraint and adjustment must be achieved by variation
in its IRe |

The reserves of course must be sufficient to handle
current transaction needs in its international trade and finance plus |

sufficient precautionary holdings to be able to maintain a countryts

vital imports in the event of emergency situations, Beyond these needs,
a country's holdings of IR will depend upon its affluence, and the
yield that can be made in foreign securities and real investments

or direct investments, in short on its liquidity preference for for=

elgn exchange,

4e Domestic Versus Foreign Ownership = A's International Balance Sheete

This fihancial statement will show the stock val=
ues related to foreign finance, the assets and liabilities of A on
international accounts Its purpose is to show the composition of Als
international position, and whether A is on balance a creditor or a
debtor nation.

Table 2.

E, Inbternational Balance Sheet of A
As at date Ty
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Asgets (Dr,} f v Liabilitieg SC:,} -

1. Liguid or Short-Term Pogition

Yoo |
(Myq)ey Mai
Sesid Sesdi
IR IRgs
IR - IRgy = IR,(net reserves) Net Short-term Position
2e Long-Term Position
Portfolio
Se1(id~di)
Direct Borrowing and Lending
Big Bai
B(1ig-a1)
Direct Investment
Kig a1
K(ig~ai)
(Sel'i- B + K)id-di = U144 Net Long=Term Position
3¢ International Surplus or Deficit of A with RW
Surplus (IR -{EQizjf (SQl%+ B +K )id-di = Usq

For a 'new! country in process of economic development we

expect Uy; to be a large credit (=), and A is then a debtor nation.

But as A matures and becomes more fully developed we would expect Ujy
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to swing to a debit balance, and A to become a creditor nation.

5« International Sector Flow and Stock Identities for Economic Models

(2) Balance of Payments Identitye
(1) Foeom * Foem * Fago * Fou = Fign™ Fign™ Fin * DMy + A 8egas =
OSeqiq * O8e1g1 = O8e1sq * OBgy = ABjg + ARy = DRyq =
(A1)
(b) International Reserves Identitiese '
() AIR = ey AIH + 08,5395 AIRy = QIR =AMy = A Sggqs o

(Note & eq A IM is current value of 'physical' change.)

(c) International Balance Sheet and Surplus or Deficit Ident-
(3) Mgy * (g = Ugg) * (Sqiq = Sesar) * Boraq = Seras ) * ( Byq

Bag )+ (Kyg =Kg1 ) =Tsq

The above three equations summarize all of the

important flows and stocks involved in the international trade and
finance of Ae They become an important part of our macroeconomic models
Many of the variables in these equations must be treated #s though
exogenous, but Fig ’ Flsg ’ F2g ’ FZSg 9 A So1ai ,ﬂ K33 and e
will be treated as endogenous. The behaviour equations for these

variables are developed in the next chapters
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‘BEHAVIOUR EQUATIONS IN INTERNATTONAL TRADE AND FINANCE;
l, Caugal Forces Behind Trade.

From the national ﬁoint of view a country A
exports because it needs to importe. It has need to import because
there are certain goods which it wants but which it either cannot
produce at all, or which it can only produce at excessive costse On
the other hand there are usually at least some goods which it can
produce at a cost lower than most other countries, Through exchanging
any éurplus it can develop of its low cost goods, with the low cost
surplus goods of some obher country B, both countries make enormous
gains, Through trade otherwise high cost scarce goods become low
cost and abundante From the point of view of the individual firm of
course the relevant force is simply that it can sell a larger output
at a better price, or can buy vitally needed materials at a lower
price, through canvassing the opportunities in foreign marketse In
fact through such price and profitability guides to the actions of
individual firms, trade can flourish between nations where one nation
has no absolute but only some relative production advantagese A may
be able to produce all goods cheaper than Be But both 4 and B will
have certain relative or comparative advantages, and if these are
great enough and in different lines A's firms may find it more prof=
iteble to produce only the goods in which it bas relative advantage,

leaving the production of B's relative adwantage goods to ite



163.

Why are there differential costs of production for
the same goods but in different countries in the world? The answer
is largely to be found in the vast differences in resource endowments
between countries, at any given time. Resources or factors of prod-
uction consist of such things as: land and its configurations and arable
possibilities, water and waterways, rainfall and climete, minerals;
population with its skills,‘knowledge, health, strength and'attitudes;
capital equipment and technologye. The resource pattern falls naturally
into three vectors = land or natural environment (KE), labour (Nh) and
capital goods (K)« Bach product to be produced requires a certain 'rec-
ipe! or combination of elements from these vectors ( factors of prode
uction)e There will be some possibiliﬁies of substitution within the
recipe; therby converting the recipe to a production functions Let
e particular product to be studied be x, Then the production function
for x in country & is
(1) Aep = Txp (o, , m, , KX), where g is quantity produced and m
represents the raw materials used in producing Xe (For the rest of
the argument we can drop the subscript x).

It is now easy to show formally what the average
cost of production of x will bes To begin with it will depend partly
on the rates of remuneration paid to the factors of production. Let
W, be the average wage rate per howr, P, the price of raw materials
and r the marginal productivity or 'rent! of fixed capital ( normal
rate of profit), all with respect to the production of x. Let p be

the price charged for x, andf' the total profit earned on xe
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Then average cost AC of producing x in A is given by
(Nho?«'h + m.Pm + K.r)A. ' T '
(2) 4c, = £, (W, m, K) = , and market price by

(3) . - ( 77 + Nhowé + moPm + Kor)ﬁ;
Pa £, (Wh, m, K) .

Clearly average cost in A depends on the level of
factor costs and the level of total productivity ( the production |
function). Price in A depends on the same elements as average costs
plus in add@ition whatever profit is earned in A on the prodution of xe
This profit is here counted as surplus earning over costs which incl=
ude a normal rate of profite, It may arise from monopolistic scarcity
due to natural causes or to the contrivances of man; or it may repres=
ent the temporary profits of innovation and superior efficiencye

A necessary though not a sufficient condition for
trade to flow is that Ph‘<: Pg « Using (3) as a guide let us now con=
sider how different countries may temporarily vary in resources, prod=
uctivity, factor cvosts, and so on, thereby creating or destroying this
necegssary condition for trades |
(a) Relative Factor Endowmentse Few countries are evenly balanced in
their resource endowments, Cne country may have an abundance of 1abour‘
but a relative scarcity of natural resources and capital ( e.g. India)e
Another country may have considerablernatural resources, but a relative
scarcity of labour and of capitel (e.g. Australia , Canada)e A third
country may be well endowed with all three types of resource, but

still be left with some scarcitiese For example the United States does

have a slight relative scarcity of labour, and an absolute scarcity
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of some raw materials. _ B _ o
The production function for x in A will have‘an‘

area where the factors are in an optimum proportionality for producte

ivity. If factors occur in & in roughly this same pro ortipnal;tw,
then this high productivity area can be reached without bidding up

some factor prices excessively. should then be relatively lowe

Py
Thus India could not at present hope to produce cheap surpluses of
goods which require a large relative use of land and capital, but
could produce such surpluses of goods requiring a high labour content.
Canada and Australia could hppe to produce cheap surpluses of goods
requiring large relative use of na‘tural resouiceSe The U S and the
UK on the other hand can export surpluses of manufactured'goqu reqe-
uiring extensive use of cépital equipment and skilled labour. ZEach of
these country groupings then has a comparative advantage ~over the
other for producing goods whose relative factor requirements parallel
the current re;ative.resource endownents of the particﬁlar countrye.
But this is a static picture at an instant of time,
or at most a short-run view. It must be supplemented by further con=
siderationss to enable a dynamic or a longer-run theory of trade to
be developed.l Thus the current factor endowment inherited from the
immediate past is by no means immutable. It can be drastically altered
by the building or the importation of capital equipment, and by the

importation of raw materials from other countries ( Cf. an important

1, I am indebted to Dr. Wm. C. Hood for drawing these further aspects
of the problem to my attention.
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article by Romney Robinson {:%.12:} on this point). It can also be
considerably altered by the importation of new training and skills,
or even attitudes, Such changes amount to economic develogﬁent and
will tend to be innovational, at least to the developing country,
changing and lifting its production functions.

Thus while today's comparative advantages and
current factor endowments may help to explain today's pattern of
trade, they may not explain’ tomorrow'se For economic development may
have changed them by then. And international trade itself will be
likely to have encouraged this change in iﬁself, through enabling the
export and import of fixed and raw ﬁaterial capitale It follows that
our short=run behaviour equations will require dynamic and long-term
evolutionary trends if they are to‘serve for longer-run analysis. Ve
subsume such changes in the functional forms and parameterse
(b) Relative Factor Pricese In each country relative factor prices wy,
P, and r (approximating marginal productivities ), will tend to be
closely through inversely related to the relative factor endowment,
The scarce factor will be relatively high priced (labour in Australia,
Canada, the United States, capital and land in India); the abundant
factor Wiil be relatively cheap (labour in India, land in Canada and
Australia, capital in the United States and the United Kingdom). This
price pattern reinforceg the comparative advantage already provided
on productivity grounds for the current specialization of the produ=
ction of certain goods in certain countriese. For the specialization

on goods whose relative resource requirements parallel the relative



167,

resource endowment wiil not only promote low cost on grounds of
productivity; it will also promote low cost on grounds of factor
prices and factor costs (Formulae (2) and (3) above.)
(c) Absolute Factor Pricegs If A is a rich country with high levels
of réal income and wealth, while B is a poor country, the absolute
level of all factor prices in A will be high. Then despite any compar=
ative advantage A may have in terms of current factor endowment and
relative factor prices, if x is produced in both countries, p, may
still be greater than Pge But if B becams sufficientiy wealthier in
the future, then A's cqmparative.advantage might become decisive and
trade in x coﬁld begine Thus income and wealth differentials through=
out the world mitigate against the world teking full advantage of each
country's comparative advantagese And high factor costs, despite_
high productivity, can price one country out of another's marketse

A second situation which can make A's factor prices
too high to permit trade with B is inflation. If A's prices and factor
costs are inflated from monetary or other causes A can price itself
out of B markets for x, and despite its comparative advantage in prod=
uction, trade may not flow.

Finally is x is produced under monopoligtic cond-
itions in A, the profit component of Py may price A out of B markets

despite comparative advantagee

(a) Rafeg of Exchange on A and B Moneyse At_some rates of exchange
on A money B can take advantage of A's comparative advantage‘in Xy

despite A's richness or inflation or monopolistic production. Bubt

this might hinge on A wanting to buy sufficient from B (or RW) and
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on flexigle exchange rates. If A (or B) holds its money &t an art;
ificially high (or low) rete of exchange by exchangé control, trade
in x can be inhibited. _ - S

(e) Iransportation Costs: Freight and Insuiance.v A's comparative ad-
vantage over B in the production of x can be wi:ped oyt by excessive |
distance or by excessive freight and insurance ratese.

(f) Customs Duties and Taxes. includes the cost of x in A plus

PAB
all the costs of getting x from A into B, For various reasons the peo-
ple of B or vested interests in B may want to restrict the entry of
Xe A common way of dolng this is to charge customs duties and other

import taxes to the importer in B, thereby reising Pppe

2¢ Gains from ¥orld Trade.

A matrix of elements like (pg =pyp ), where only
positive elements are considered, could be defined as the force of
trades Under free world trade, and with free markets in foreign
exchange, production will be located by the "force of trade" on the
basis of current comparative advantage, countered only by transportat=
ion coste. Resulting world specializaﬁion and division of labour par-
alleling comparative advantages will result in minimum world costs .
and maximum world real incomee Large scale production would be en=
couraged in gpecialized areas, with the further advantage of increas-
ing returns and decreasing costs. Aggregate world productivity (truly
tglobal! productivity) should become a maximum,

In this process a certain amount of redistrib-
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ution of world income would take place, Under a system wherg no'world
trade was allowed the scarce factors ig.egch country would»recgive
excessively high relative rates of remuneration. But the abundant
factors would receive veryllow rates of pay and would often be unem-
ployed. However under a system of free world trade the'"forqe of trade"
would increase the demands on the abundent factors of all countries
and decrease the demands on the scarce factors. This would tend to
equalize the rewards to different factors withiﬁbthe same country, and
the rewards to the same factors in different countries. In fact under
a system of free world trade the factor prices of different countries
would differ only on the basis of disparate national productivitiess
A cointry with higher national productivity could pay its factors
more than other countries, and still compete in wofld trade.

The further dynamic gains from world trade in
fixed and raw material capital, as innovation and economic develop-
ment travel from one country to another, may even outweigh the more

traditional gains from world trade [:?‘14:}’

3« Resistanceg to World Trade.

In view of the great world benefits to be gained
from comﬁletely free world trade, one can at first sight only marvel
at all of the restrainhs on trade that have plagued the world == the

tariffs, physical import quotas, foreign exchange controls and so one

Some of the more obvious reasons for these will be suggesteds
To the extent that people and natlons pursue

purely economic self interest, the scarce factors in any country will
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resist any foreign trade which will reduce the strength of the demand
facing them == which will in fact redube their relative scarcity. They
can do this by restraining imports - éspecially imports having a high
content of their particular factore. But these are the very imports
which the natural force of trade would encourage. The abundant factor
on the other hand will usually oppose any such restraints on trade,
for our theory has shown that imports will not be competitive with it
or reduce the demand on it, while exports will tonsiderably increase
the demand facing ite Other forces which restrain imports in favour

of self-sufficiency are the fear of war, the fear of unemployment, and

the desire for a more diversified economye

4o Implications of Trade for Full Employment of Resources.

In our aggregative model of the economy exports
will be a force expanding overall employment, while imports will eXert
a negative influence on employment. This might suggest that as long
as exports and imports are rdughly equal their influence on employment
cancels‘out; that only the balance of tradse F(Z-l)gs influences employ=
ment, while the level of trade ( say Fng) does not matteres But our
theory of world trade suggests that the level of trade is of the ut-
most importance. In the first place it is likely that for many countries
their abundant factors can only be fully employed when their export
trade is highe At the same time their iﬁport trade may be equally
vital to them in the matter of full employment. For there will usually

be certain industrial materials as well as capital equipment which
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are necessary ( high complementarity with qugstig_facﬁqrs } to thé
functioning and development of thei;»producﬁivevsystems. Iet_they may
be either unable to produce these goods domestically at all or be
able to produce them only at excessive-costs. Clearly then if their
imports were cut off they could suffer from unemployment of their
complementary domestic factors just as severely as when a fall in

export trade produces unemployment in their abundant export factorse

5e Special Influences on the Demand for Importse

Inports combine with domestic producti&n or value
added in the production of the final goods which réach domestic marke
etse Thus, | ‘
(4) @S + A H=GDP +Fy « They may be finished goods ready for
final use, or materials for further processing, and hence fall into
the same classes as the goods passing through and out of the domestic
productive system =~ industrial materials, producers durable capital,
finished consumer goods, services. Our theory has already shown the
importance of relative price levels in inducing imports. It has alsov
shown the complementary nature of many imports'to domestig factors,
which suggests an important income effect { level of domestic activity)
in import demand, With these preliminaries, the dynamic theories of
the household and firm should help us to fill in the remainder of the
demand equation. There are however certain special global aspects to
import demand which need to be added, and which are now considered

before assembling the equationse
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(a) Components of Price Level of Imports Laid Down Within Domestic
Econony. S »

Let ( plgi) represent the price vector of goods
produced in RW and of interest to A as imports. Gonvert"(.plgi) to
A money by multiplying by an exchange vector ey which converts each
price from RW to international money, and then by an exchange conver=
sion factor e which converts each price from international money to
A money. Then an index number of vector ( 81854 plgii ) = Plé is |
' now an appreoriate deflator of Flgm » the money value of A's impqrts
foosbe Thus Fyon = Fig oP1g o Bub Py, does not completely repres=
ent the price level of foreign goods confronting the domestié importer,
for it does not include the costs of transportation and of importation -
insurance, freight, customs duties and sales, excise, and other im=-
port taxes. The importer must still pay these costs before the imports
begin to compete with domestic goods. To arrive at the price level
confronting the importer let the proportions of the fe.0esbe cost of
imports that are added by insurance and freight be ifr » and by
customs duties be de Let the proportion of the duty paid value of
imports added by sales, excise and all other import taxes be se. Then
the price level which finally confronts the importer and against which

domestic prices must compete is
(5) P = P1g (L+if+a+s+ds)/ (L+if+a+s+ds) =

£ ( 15 €255 P1gi4 > if s dys). Note that d and s are under
the direct control of the domestic economy, while e; may or may not

be controlled. 6,; and plgii are usually beyond dqmestic controle
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(b) International Reservege B - _

In the preceding chapter it was argued that the
level of IR exerts an influence on a country‘s purchases: from abroad
that is parallel to the influence of the liquidity variables Ly and Le
on the purchases of households and firms. The variable IR is accord=-
ingly added to the import demand equation. This variable however plays
another strategic role in the demand equation, for it, along with‘thé
exchange rate variables ey and e, , provides the restraining mechanisn
which prevents a country from buying more than it sells in the long
run, or spending more than its receipts in the intermediate run.

With variable exchange rates influencing P, 5, IR
can be held fairly constant and act in a passive role. The main res=
traint on imports is effected by P; ( mainly ey and e, )e But with
fixed exchange rates IR must become the major restraining variablee
Tthen imports are exceeding exports and causing IR to run down, some
critical value in IR must eventually be reacheds When this critical
value is reached the government will decide™ to ration the remaining
IR on a basis of the priority of national needse. Some combination of
foreign exchange and physical import controls will be set into operat=
ion. ( Gold standard rules calling for deflation and unemployment could
be used as the mechanism of restraiht. The veriables P 4 GDP, GI and
C would then serve as the ultimate instrumental variables. But no
modern government is likely to use this approach to the problem.)

| Oncé controls are installed to preserve IR the causal

influence of IR on imports increases. It follows that IR exerts a non=



174.

linear influence on'Fg o For valuesulargervthan'the criticaluvalug the

influence ( Q Fg / OIR) wqul& be only moderates But for values at

and less than the critical vélue the influence will be very great.

This nonlinear influence can be brought into the demand equation

in the following waye To begin with it is probable that the relative

size of IR, in comparison to the variable»Fl which it cushions as an

inventory, is mofe important than its absolute value,,thus if ?1 repres-

ents the average of the last thrée periods of normal imports, without

any import restrictions or depressiqn, then IR /f& could be used as

the causal variable in the equations A critical value of IR is reached

when this ratio reaches some critically low level cs The variable IR‘/

F; = IR; is used in the equation whenever IR /33;>c. But when IR / fl
4 c, the variable IRy is treated as nonexistant (zero) and a new

variable which has :previously been nonexistent ( zero) is brought

into playe. This new variable is ( ¢ = IR / Fl ) =1IRy « The form of

the function ] mist then be such that|d Fi/3TRy|> 3%/ A IRy

(¢) lagged Influenceg «

Because of the longer time interval between the
placing of an order and the receipt of the goods when the goods come
from a foreign as compared to a domestic source, it is likely that
lagged values of causal variables will be important in foreign trade
equations. In Australia where a long sea voyage is required for most

imports this delivery lag is likely to be quite largel. Let the

average tine botween order and delivery be 8, Then imports during t

1. Professor Gerald Firth and Dr. Alfred Hagger of the University of
Tasmania have done research on this aspect of Australian trade.
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Fig£ are the resultant of business men's forecasts for t made aﬁ
t- 8. These forecasts would be partly influenced by_the outflow of
exports E%ﬁ' g ¢ 1t follows that Fy; and F,. can be considerably out
of step when @ is large, with rather violent swings in IR if eq is
fixeds This is the situation found in Australia.

(d) Excess Domestic Demand.

When the domestic economy is under excess demand
pressure, and production ceilings have been réaghed.in many lines,
this will tend to accelerate the demand for imports. Whether the
demend will in fact accelerate will depend on the level of IR, and on
the exchange rate ej. Normally these two variables will soon restrain
the import expansion, unless there has been a corresponding excess
of earnings from exportse But if there is at the same time an unusual
capital inflow the accelerated demand ﬁill not be choked off by IR
and eje Such & situation did occur in Canada in 1955 and 1956, when
a phenomenal acceleration of imports wes accompanied by an actual
increage in IR and an increase in the exchange value of the Canadian

dollar ( decrease in e7)e.

6. Equations of Import Demand. ,
" (a) Rew Materials or Industrial Materials and Fuels.

6 d 1 [ B SR
(6) Flrm = fl Plrm ’ Plrm ] BF-Q 9 P_ e, (NLf ) Hf’- 9’
Prm /-0 \Fwk f6 Pumkf6
I ' .
Uro = 8 9 (coF - GDFS )-Q s IRy » IR%} s where Py, is the

industrial materials component of Pq.
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(b) Producers! Durable Bapital Goodse

a / a *od sy |
(7) FlGI - f2 (le) [} CE s (@F - ClDF )-e_l ] IRl, IRz [ ]
-o=1

: B

(c) Consumer Goodse
d

&) Fg = fss( (Pig / B )g 5 Cog s Upg,mg 5 IRy » 132} .
(d) Services Related to Goods Importse
d ' .
9) F1sg - f4 Plsg ’ Fi%} .
Psg
(10) Fyg = Fipy + Figg * Fig

}

,
(e) Definition of Fy and Fp »

4
(11) Py F1g * F1sg *Fley ? Fpo= Flg * Fis
(12) F1g = Figg * Figy * [l gie Figy represents tourist travel of dom-
estic residents abroad = exogenousv.1‘:ii= interest and diyidends paid

abroad plus retained earnings on foreign direct investment.

T« Equations of Import Supplye
For most practical purposes, for all but the larg-

est trading nations, the purchases and sales of a single nation do
not affect price levels in the world economy., Hence in the neighbour=
hood of current trading positions supplies can be teken as infinitely

elastic and represented by ,

(13) Pyps » Piggy o Pigy 0 Plsgi : exogenous

8. Demand for Exportse

The forces behind exports are the same as those
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behind imports, with the roles of A as importer and RW as source rev=
ersede The current factor supply situation for Australia and Canada
predisposes them to the export of predomingntly raw materials and hence
only one export equation is necessary heree It might however be wise
in practice to separate this into farm and non=farm cqmponents. Ve
let RUWR represent A's most important customers in RW.
) a > - : 3? o o : -
(14 Fog =15 (‘2 ’ GDFRWQ,- 6 * Try2,- 0 Pruz,-6 * “rumRwz,-6?
Prwz/- o
IRjpme s IRopue ¢ » where Py is the total cost of A goods
laid down in RW, , analagous to Pl,j and Ppms is an index of domgstic
price levels in RWR2,
d _ _
(15) FZSg f6 PZS ‘ s F
Psgriz)e1%2
(16) Fpg = Fpgq + Fagy * Mg

Rg

9e SU.QE].! of E__}EEOI"bSQ
Wihile the export pattern is based on A's current

regource paﬁtern‘and world needs,_ and while A must export in order to
be able tq«pay for vital imports, ét the margin export supply can be
varied to meet price and profitability changese In short some export
resources must be bid for by RWR ageinst domestic demandse Supply of
exports is accordingly a funétion éf the export price level relative
to the global.domestic price levels We approximate this situation as

followse

(18) 8 =g GDFS
2g
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b P
2 L 4
e

. P | : :
(19) a = (= b(gg%) ) -3 for short time periods Yo

/

e 5
(20) T, =D « @F , where P = Poyp o

P
5

Shifts in this supply schedule arigsing from technological and cost
developments would be reflected by changes in b

10, Long =-Term Capital Movementse

If A's real capital is highly productive at»the
margin, and A!'s money system is not inflated, iyp will be high,
This would be likely if A is rich in natural resources and labour
- skills, but short in real savings and capital, and if A is fully empl-
oyedes Mature economies like the UK and the U S on the other hand are ‘
likely to have low ilf’ because they are relatively abundantly supplied
with capital, Ifiijpe in A is far enough above ilfHﬁ to cover‘the.riSkS‘
and uncertainties of distance, the dangers of business failure, dep=
ression, adverse exchange movements, political disturbances and so on,
then long-term capital is likely to flow from RW into A, This flow
takes two main forms. Where the provider of capital wishes to be merely

portfolio selection of ’

a lender, he will purchase a/longéterm securities of A companiese But
where he wishes to exercige control as well as lend capital he will
meke "direct investment" by such means as setting up a branch cplant,

or a wholly owned subsidiary, or by purchasing a contrqlling proportion

" of the shares of an éxiéting company ( Cf‘:?.i:]po 57)e
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Portfollio Investment.
(21) A Seldi = f7 {( ilf - ilfRﬁ ), ESJ
Direct Investment,

(22) AKg =fg ((r/ - rllm' )s EkB

11. The Rate of Exchanges

The net result of all of Atls ihternational money
transactions are movements in either or both of the reserves IR and
the rate of exchange ej. The credit elements of Table 1 or the plus
elements of equation (1) of the preceding chapter represent a supply
of IR. Each of these elements involves the price ey of IR. In aggregate
we have from the supply side of'the balance of payments,
(23) 1" = £y (e; )o Similarly the debit elements of Table 1 or
the minus elements of (1) of Chapter 1/ provide the demand side of A‘s
balance of paymentse
(24) IMd =fig(e ) s e is determined by the interaction of
these two equationse |

The day to day fluctuations in e; may be smoothed
by government action (e.ge The Exchange Fund Account in Canada) in which
part of Afs IR inventory are put into the market as supply when demand
is heavy, while more IR is purchased to build up the inventory when

demand is lighte



GOVERNMENT AND ITS RELATION TO THE ECONOMIC SYSTEM

Chapter 16,

BRIEF SURVEY OF GOVERNMENT FUNCTION AND FINANCE

1. General

It is through the institution of govermment that
a multitude of people living in the same area or region and with common
background and purposes unite themselves into a society, Having per=
formed this coalescence, government then acts as an overall co-ordin=
ator and manager of the society. In performing these latter functions
bthe government is to.the.sociai éréaﬁiém'wﬁat the ego is to the ind=-
ividualas But in so acting the government of modern western socleties
tends only to perform collective duties which the individual, as an
individual, cannot do for himself, It still leaves individuals to mane
age their own private affairs and to do all things for themselves as
individuals or business fi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>