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A further general acknowledgement is due to Professor T.W. Swan whose
ingenuity is responsible partly for the solutions by determinants which replace the
more cumbrous algebraic proofs.

Naturally enough, I am indebted also to other theorists in the field of
international trade and value theory. The method of analysis adopted depends con-
siderably upon the established work in value theory of Professor J.R. Hicks and upon
its application generally to problems in international trade by Professors J.L. Mosak
and J.E. Meade.

In addition to these general influences upon my work, however, it should
be noted that some of the results of chapter six were obtained in collaboration with
Professor Pearce and Mr S.F. Harris. The particular results concerned, upon which
a forthcoming article [51] is based, are acknowledged in a footnete to the chapter.

The only previously published work to appear in the thesis is the material
of chapter four which draws upon two articles of my own that have appeared respect-
ively in the Economic Record [100] and the Journal of Political Economy [101].

Finally, in connection with acknowledgements, I should like to point out
that a recent article by Professor H.G. Johnsﬁon»and Dr J. Bhagwati [99] published in

October 1961, anticipates to some degree the conclusions reached in chapters seven and



iii

eight. Nevertheless, these results were obtained independently; they were presented
as they now stand in a seminar given to the Department of Economics at the Australian
National University in October, 1960.

References are given in square brackets within the text of the thesis. In
each case the first number given refers to the position of the reference in the biblio-
graphy . Different referenﬁes are separated by semi-colon, while pagination is separated
from the reference by a comma. Thus [10,99; 12] refers to reference ten, page ninety-
nine and to reference 12.

In conclusion, I should like to expreés ny gratitude to Mrs. M. Stern whose

task of typing the thesis has been a difficult one.

inn & /7‘)§3j;7*éf

Tan A. McDougall

16.10.62



Chapter

10.
11.
Bibliography

Appendix

TABLE OF CONTENTS

Introduction

Analytic Methods in the Pure Theory of
International Trade

A Four-Commodity International Model
The Transfer Problem

Tariffs and the Domestic Price Ratio of
Traded Goods

Tariffs and the Terms of Trade when Non-
Traded Commodities are Present

Government Expenditure, the Terms of Trade
and the Domestic Price Ratio

Disaggregation of Private Demand and Supply,
the Terms of Trade and the Domestic Price Ratio

The Problem of an Optimum Tariff
Consumption and Production Taxes

Economic Growth and the Terms of Trade

Page

27
65

105

135

143

157
167
188
202
230

238

iv



1. INTRODUCTION

A traditional dichotomy exists in the theory of international trade between,
on the one hand, the monetary theory and its associated problems which arise because
different money circulates in different countries, because each country has its own cen-
tral bank and controls its own monetary policy, and because money is treated as a commo-
dity with a direct utility of its own and, on the other hand, the pure theory which is
concerned with the real factors underlying the monetary problems. This thesis is con-
cerned solely with the latter. More precisely, our interest centres upon the applica-
tion of the neo-Walrasian analysis of value and welfare to some of the traditional ques-
tions posed in trade theory.

The pure theory of international trade itself can be subdivided broadly between
'positive' contributions, intended for purposes of explanation and prediction, and norm-
ative contributions relating international trade to economic welfgre. In the positive
field, and it is with problems arising here that we are primarily concerned, there has
been a recent trend towards the empirical verification of different hypotheses. How-
ever, though this trend is quite marked in the theory of comparative costs [1O07] and in
connection with the Heckscher-Ohlin theorem that a country's exports use intensively the
country's abundant factor of production [108; 109], it is scarcely noticeable among the
great bulk of pure theory writings which are concerned with the formulation of 'logically
true' propositions which, in the nature of things, cannot be refuted empirically. The
majority of these have been developed within the context of the familiar two-good, two-
factor model with its additional assumptions of linear and homogeneous production func-
tions with diminishing returnsalong isoquants, full employment, profit maximisation and

perfect competition.



It is the purpose of this thesis to rework several of these propositions within
the framework of a more general model}so as to provide theorems which not only give a
more realistic interpretation of the problems,but which also are verifiable, if only un-
der ideal conditionms. The two chief innovations in our model are the introduction of
commodities which, by reason of transport costs, tariffs or tastes, are excluded from in-
ternational trade and the formulation of our results in terms of parameters which are
readily recognisable, independent of the problem studied, and at least measurable con-
ceivably.

The reader will soon note the similarity between our own model and that deve-
loped by Professor James Meade in the mathematical appendices of his celebrated treatise
upon international trade problems [87; 62]. Commenting upon his decision to reduce his
four-commodity model to a traditional two-commodity one, however, Meade states:

If we are to use our model to illustrate any propositions in
the theoretical analysis of international economic relation-
ships we must further simplify the model, unless we are pre-
pared to be content with the contemplation of a string of

clumsy determinants without any very obvious conclusions to
be drawn from them[87, L6].T°

Contrary to Meade's dictum underlined above we shall demonstrate that when full use is
made of the basic results of micro economic theory, general equilibrium theory in inter-
national trade is not too complex to handle. Much more important, it will become clear
that modifications to basic formulae are essential if numerical estimates of elasticities
are to be used to support qualitative results.

Broadly speaking, and apart from the inclusion of two additional commodities,
our analysis differs from that of Meade in two important respects.

I" Me underlining is my own.
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First, no attempt is made to suggest different policy combinations which might
achieve a desired result. Rather, we shall confine ourselves to providing (within the
framework of our assumptions) unique solutions in terms of relati#e prices concerning the
effect of a shift in one of fhe underlying equilibrium conditions of the model upon some
dependent variable. From our model, which is of a comparative static type, we are ill-
equipped to specify the best policies by which a necessary or desired adjustment is to be
obtained. For instance, if a given transfer of purchasing power is to be effected bet-
ween one country and another, our subsequent analysis (again, within the context of our
assumptions) may allow us to say that expenditure must alter by a certain amount in each
country andrthat certain adjustments to the relative prices both in the paying and in the
receiving country are necessary. It will not enable us to specify precisely how these
changes might best be effected.

Secondly, and quite unlike the comprehensive coverage given by Meade to inter-
national trade problems, our model concentrates on a mere handful of current (and not so
current)issues. This restricted selection of topics, which is necessitated from both
the poiﬁt of view of space and the complexity of the analysis, nevertheless does provide
an adequate insight into the additional problems arising from the inclusion of non-traded
commodities.

There are three broad subdivisions of the logically true proposition. First,
there is the static proposition which defines the properties of equilibrium in a given
situation. Examples from this category are the classic formulation of the necessary con-
ditions for equilibrium in a multi-commodity, international market by Pareto [20], and
Samuelson's elegant theorem stating the sufficient conditions for the equality of inter-

national factor prices under free trade [110]. Secondly, there is the dynamic proposition



where time enters explicitly into the model. Instances of such propositions are rare in
the pure theory of international trade.® Pinally, we have those hypotheses which are
concerned with the differences between two equilibrium situations. Theorems in this sec-
tion, which are by far the most numerous, can be subdivided further into those which con-
cern the effects of autonomous changes in production functions, factor endowments, tastes
or the distribution of factor ownership upon equilibrium prices and quantities and those
which, taking the above parameters as given, study the effects of a change in the trade
situation induced by a tariff, subsidy, export, consumption or production tax. Problems
selected for study below are from both groups.

The next two chapters are introductory. Chapter Two provides a cursory and
critical survey of different methods of analysis in the pure theory of international trade,
emphasis being accorded generally to the work of those theorists using general equilibrium
techniques. This leads, in the next chapter, to the development of a four-commodity,
international, free-trade system which is obtained by coupling together two closed, three-
commodity models. The assumptibns of the model are carefully stated and their more im-
portant implications discussed. Additionally, the static (Hicksian) and dynamic stabi-
lity of the system is examined. Finally, the chapter introduces a new parameter, ana-
logous to an elasticity, which is called a coefficient of sensitivity. It is suggested
that this parameter could have a wide and important range of application in international
trade theory.

In Chapter Four the model is applied to that once controversial issue, the
transfer problem. Apart from shedding new light upon the argument concerning the direc-
tion of the shift in the terms of trade, this application of the model serves also to

2 For exceptions see [106,T72-T3, footnote 5; 25,266-68].



emphasise the important role of non-traded commodities in the process of adjustment to
equilibrium.

The next four chapters are éoncerned with the theory of tariffs. Chapter
Five re-examines Metzler's contention that it is quite conceivable that a tariff would
fail to protect the import;competing industries of a tariff-iﬁposing country [16]. His
argument is examined both for the two- and four-commodity cases and is rejected on a
priori and empirical grounds.

Chapters Six, Seven and Eight deal with the effectbof a tariff on the terms of
trade when the assumptions of the classical, international trade theory model are relaxed.
The analysis of Ch;fter Six, which examines the effect of a tariff on the terms of trade
when non-traded commodities are explicitly allowed for, concludes in favour of the ortho-
dox hypothesis that the terms of trade of the taxing country must improve; a finding
which is contrary to the assertion of Graaf that:

N In a multi-commodity world ... it does not seem possible to
generalise about the direction of the movement in the terms
of trade [61,51].
Next, in Chapter Seven, the traditional assumption that the government and private sec-
tors of the taxing economy have identical tastes or that the government redistributes its
tariff revenue as subsidies to the private sector in a manner which is random with res-
pect to tastes, is relaxed. Two cases are examined: first, where the demand of the
private sector is independent of the amount and type of government expenditure; and

secondly, where private consumption is influenced by these factors. Finally, in Chap-

ter Eight, the assumption of a single representative consumer and producer (or identical

consumers and producers) is relaxed and the effect of a tariff on the terms of trade is

analysed when there exists a disaggregated private sector.



Our incursion into the theory of tariffs concludes with an analysis of the
problem of an optimum tariff. In particular, we concern ourselves with the question of
its probable size. New two- and four-commodity optimum tariff criteria are offered in
place of the traditional Bickerdike-Edgeworth-Kahn-Graaf result which, it is suggested,
is of extremely limited value when its parameters are interpreted meaningfully. Our
conclusion is that Kahn [11l] overstated considerably the case for a large optimum tariff.

Our attention turns, in Chapter Ten, to the question of the effect of consump-
tion and production taxes upon the terms of trade, a subject which, as far as I am aware,
has not been treated thoroughly in the literature. Criteria are established both for
the two- and four-commodity cases: first, for the effect of a consumption tax on im-
portables upon both the terms of trade and the domestiq traded goods price ratio of the
taxing country; and secondly, for the effect of a production tax on importables upon the
terms of trade and the traded goods factor price ratio of the taxing country. These re-
sults are then compared with the corresponding effects of a tariff.

Finally, in Chapter Eleven, we study the effect of an increase in output upon
the terms of trade and upon the relative prices of both the expanding country and the
rest of the world (the foreign country). A considerable literature exists concerning
this problem which is founded upon two; and.quasi7four-commodity models. It is suggested
that our own model is sufficiently general to include most of these, while at the same
time, additional and important qualifications to the existing analysis are made.

We turn now to a brief review of analytic methods in the pure theory of inter-

national trade.



2. ANALYTTIC METHODS IN THE PURE THEORY OF
INTERNATTONAL: TRADE

A. INTRODUCTION

Theoreticians in international trade are faced with prqblems which, if not pe-
culiar to their own section of the discipline of economics, are perhaps more formidable
than those encountered elsewhere. On the one hand, they may choose a model in which the
number of variables is reduced sufficiently to allow for a simple exposition but in which,
because of its simplicity, the complex reality of the world is ignored. This problem is
aggravated particularly by the large number of important variables that must be considered
in international trade and, further, because the nature of the international economy does
not lend itself readily to an aggregative, macro-economic approach. On the other hand,
attempts to construct a more general theory in terms of individual economic units, have
resulted usually in answers of great complexity from which qualitative conclusions are
extracted only with difficulty. Faced with this dilemma, the only Jjustification for a
new model or variation of an old one, is that it éhouldienable us either to derive accept-
ed theorems more readily, or to qualify or refute them. It appears. that the best policy
is to adopt a 'middle of the road' attitude. In due course, therefore, a model is deve-
loped in which the abstractions from reality are neither so severe that all connection
between the real world and the model is sacrificed, nor so few, as to preclude the deri-
vation of useful qualitative conclusions or to prohibit the possibility of empirical veri-
fication.

In this chapter we shall state criteria with which to assess different analytic
methods in the pure theory of international trade and briefly review some of these to
conclude that a general equilibrium type of analysis offers the greatest potential for

the derivation of useful results.



What follows does not purport to be a general criticism of international trade
methodology. As pointed out in the preceding chapter the scope of the present investi-
gation is strictly limited and it may be that an analytic method which is inappropriate
for the study of one problem could suffice for the study of another.

B. GENERAL CRITERTA FOR THE EVALUATION OF A HYPOTHESIS

There follows, a brief.analysis of criteria that might be used to assess dif-
ferent hypotheses. In a well-known work [9,97-105] are listed several basic conditions
which a good hypothesis should fulfil.

Whether a hypothesis be trivial or true, insignificant or significant, is re-
latively unimportant compared with the necessary condition that it be verifiable, even if
only under ideal conditions. The question of verification introduces several subordinate
considerations.

A theorem need not in itself be directly vefifiable and, indeed, many of the
most valuable hypotheses are not. However, it should be cleafly stated so that its im-
plications may be deduced and subjected to empirical confirmation. Thus, in economics,
the hypothesis which states that a consumer will maximise his satisfactions from a given
income is not directly verifiable, though many of its consequences are.

If a hypothesis is to be verifiable, it must be stated in terms of determinate
operations, i.e. it must be expressed in terms of parameters which are not only unambi-
guously defined, but also readily recognisable in practice, conceivably measurable and
indepéndent of the problem studied.

A hypothesis should provide an answer to the problem under review. It would

'~ be a serious error, however, to contend that false hypotheses (the logical consequences

of which have been refuted) are of no use. A false theorem may direct attention towards



formerly unsuspected explanatory relations. Moreover, any newcomer to a field of research
is, at least, aware of those theorems that do not explain the facts. It should be borne
in mind, that no hypothesis exists by itself alone but is associated with or founded upon
other theorems. Therefore, when a hypothesis is tested, it is not only the fate of a
single hypothesis that is involved but also the relevant body of knowledge to which it is
attached. It is always possible that the subordinate hypothesis is a good one and that
its failure to meet the facts is due to unsound hypotheses on which it is based.

A hypothesis still has merit even where the existing state of knowledge is in-
adequate to ensure empirical testing. In the absence of the possibility of immediate
testing, however, it would be of immense value if, as a result of qualitative restric-
tions imposed by assumption on our basic relationships, we could derive qualitative con-
clusions concerning the response of our system to changes in the underlying data. It is
an unfortunate fact that many of‘the general equilibrium results in the theory of inter-
national trade fail to yield such qualitative conclusions. The reader is referred, in
particular, to the work of Yntema and Mosak [23;24]. At the same time, given the exist-
ing state of econometrics, their general results cannot be tested. The remedy, at the
expense of a loss in generality, is the imposition of increasingly severe restrictions
upon each model.

Finally, it is important that a hypothesis should be as simple as possible.
Simplicity in this sense does not mean the more familiar theorem, nor does it mean the
selection of the one which contains the least number of variables. In deciding which is
the more simple of two hypotheses one shéuld choose whichever is related the more system-
atically to other theories not only in international trade but, if possible, throughout
and beyond the discipline of economics. In this way many apparently unrelated incidents

hay find their explanation within the context of one general theory.



Let us summarize the criteria outlined above.

1. A hypothesis, or the consequences deduced frdm it, must be verifiable, even if
only under ideal conditions. This implies that the parameters in which it is
expressed must be readily identifiable, conceivably measurable, unambiguously
defined and independent of the problem under review.

2. The hypothesis should explain the problem which prompted the enquiry.

3. Where the practicability of immediate testing is in doubt, the theorem will be

of greater value if qualitative conclusions are possible.

L. The greater the simplicity of the hypothesis, the greater will be its general-
ity, and the greater the extent of its integration within a given body of
knowledge.

C. PSEUDO-GENERAL: AND PARTTAL EQUILIBRIUM ANALYSIS

This section is concerned with a brief description and criticism of a number of
approaches used to avoid more complex, full, general equilibrium analysis. The theorems
in which we are interested study the rate of change in certain variables induced by some
explicit change in the given data. Solutions are obtained normally from a set of assumed
basic relationships which hold only within a given environment. To detail this environ-
ment completely would involve the specification of the entire universe. Economists have
included as data, therefore, only those items which they consider to lie within the con-
fines of their discipline. Furthermore, depending on the problem, certain economic re-

lationships are excluded from consideration by the use of ceteris paribus assumptions

which thus restrict the generality of the model. Logically, there is no difference bet-
ween the method of general and partial equilibrium analysis, save that the former tends

to exhaust usually the full content of the discipline of economics whereas the latter, by
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a more extensive use of the ceteris paribus clause, takes as given many of the variables

of the general approach.

Any economic system contains a very large number of variables and, if worth-
while analysis is to take place, some reduction in the number of these by the introduc-
tion of restrictive assumptions is essential. At the same time as these restrictive
assumptions make the analysis more manageable, however, they limit the area of applica-
bility of the theory. It is important, therefore, that the full implications of the
assumptions be recalled when interpreting the results.

There are a number of devices an economist may use to reduce to manageable pro-
portions the number of variables involved in a problem. Broadly speaking, these may be
classified into three groups: first, where even within a specified environment certain
economic variables are treated as constants, we have the method of partial equilibrium
analysis; secondly, where all speciftied variables are included 'totally' in the aggre-
gate concept by the use of certain aggregated magnitudes such as Alfred Marshall's 'bales
of output', we have a pseudo-general approach, typified in the pure theory of intermational

the equivalent
trade by the use of offer curves,/algebraic models or the typical text-book arithmetic

examples of comparative costs; finally, there is the traditional two-country, two-com-
modity approach to international trade problems within which environment all reactions
among the variables are allowed for explicitly. Frequently, the difference between the
first and last categories is one of degree only; +the latter sometimes shading into the
former in the case of complete specialisation in production in each of the two countries.
Consider first, the method of partial equilibrium analysis. Except where a
single market is under consideration the partial approach is also partly aggregative for

it deals in terms of aggregated exports, imports, consumption, etec. It remains distinct
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from the offer curve type of analysis, however, because it ignores the mutual interdepend-
ence of these aggregated variables. Normally, one variable is related functionally to
one other and the only Jjustification for neglecting this fact is that the unexplained re-
sidual shift in the dependent variable is small. For example, the demand for imports is
defined often as a function of the price of imports and nothing else. This implies that
any shift in the demand for imports not explained by a change in their price is negligi-
ble. Unfortunately, this is not so, as a country's demand for imports is influenced sig-
nificantly by changes in the price of exportable or non-traded goods or by changes in in-
come, etec. Where such important components of a country's national income as imports

and exports are concerned, partial equilibrium techniques can be employed only at the risk
of serious distortion. While of considerable use for studying the direct impact of com-
mercial policy. on international trade, this type of analysis does not provide a full re-
sult. Valuable as a first step, it has failed to facilitate the development of hypothe-
ses which can provide an adequate answer to the problem studied and, thereby, to form a
basis for useful prediction. A particular example of this technique that is examined
thoroughly in a later chapter is the well-known optimum tariff theorem enunciated by

R.F. Kahn [11]. It is contended that this result is inapplicable in the real world, and
that accordingly any policy recommendations that might be made on the basis of it need be
scrutinised carefully in the light of the assumptions made.

The second and more ingenious method of reducing the number of variables to
manageable proportions involves a combination of the use of the concept of a representa-
tive firm or individual, which acts similarly to all other units in its group, with aggre-
gate composite magnitudes such as the Marshallian bale of output, which represents aggre-

gate uniform investments of a country's labour (of various qualities) and her capital
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[12,157]. Such assumptions have given us the familiar offer curve technique introduced
by Marshall [12] and later, ingeniously combined with indifference curves by Edgeworth.
In recent years, this method of analysis has been subjected to increasingly heavy criti-
cism [13,369-388; 1k4,150-159]. Tt is not our purpose to review such criticism in
detail. We shall confine ourselves, apart from a few remarks of a general nature, to
whether or not hypotheses derived from such analysis fulfil the conditions established
above.

It might be claimed validly that the offer curve technique is a form of general
equilibrium analysis, as the shape and position of the curves is determined by the mutual
interaction of all specified variables. Thus, a shift in one of the curves, let us say
as the result of a tariff, would reflect all of the changes occurring in the system.
Unfortunately, the apparent simplicity of these curves is deceptive. The shift in one
of them has been likened, in a well-known passage, to the way in which the hands of a
clock shift in response to the movements of unseen machinery [15,32]. In other words,
the shape of such curves and their position is determined by unseen variables and without
a knoﬁledge of these components the shape and the position of the curves must remain un-
known. Haberler put it succinctly:

Guessing the shape of these curves and then reading off the
result means simply Jjumping to the outcome of a complicated
process without analysing it. By assuming Marshall's cur-
ves as given we really assume the result [1k4,159].

Some economists, with a form of algebraic analysis derived directly from offer
curves,have established precise formulae for the effects of different disturbances in
equilibrium conditions upon international and domestic price ratios. Two of these theo-

rems are examined in detail later [16,1-29; 17,56-61]. The basic objection to both

is that_théy cannot be tested because their consequences are not expressed in terms of



parameters that can be measured independently of the problem studied. In both cases,
the resulting formulae are given in terms of 'total' elasticities which embody all poss-
ible influences upon the demand for and supply of a commodity as the result of a change
in the given data. Such elasticities are vulnerable to the same criticism as the offer
curves from which they derive: that without a knowledge of their component parts we can,
from complete ignorance, only guess at their magnitude. It is true that we might compute
under ideal conditions a total elasticity of demand, for say imports, which would measure
the proportionate change in the volume of imports due to a proportionate change in the
terms of trade induced by, say, a tariff. This estimate, however, would be of histor-
ical value only, as it would not be independent of the problem studied, i.e. the effect of
a tariff on the terms of trade. A similar proportionate change in the terms of trade
caused this time by a devaluation might have an entirely different effect upon the demand
for imports. To compare the two elasticities would involve the comparison of incompar-
ables. Results expressed in terms of these concepts never could be falsified. Further-
more, prediction on the basis of such theorems is impossible. For instance, we may know
the total elasticity applicable to a past devaluation. Should we intend now to devalue
by the same amount we cannot ascertain the value of the present elasticity until the de-
valuation has been put into operation. The values of the component elasticities could
have altered, perhaps, as a result of the structural changes that would have accompanied

the past devaluation.t

I  For an interesting attempt to derive the shape of a country's foreign offer curve and
to formulate policy predictions on the basis of it, the reader is referred to the work of
R.L. Marris [102] and to the subsequent controversy which it aroused [103;10k;%05].
Marris calculates the simple regression of United Kingdom exports on United Kingdom terms
of trade for the period 1920-38. These results are transformed into a foreign offer
curve whose predictive value is examined in the light of post-war data. The inescapable
conclusion which emerges from this ingenious attempt of Marris is that his foreign offer
curve cannot be regarded as a satisfactory explanation of the effect of relative price



Finally, it remains to consider those models which allow explicitly for full

general reactions among the variables within a specified enviromment comprising normally

two countries and two commodities with a representative individual living in each country.

We shall have occasion to examine a variety of these models, ranging from the simplé
Ricardian type, characterised by constant costs and the specialisation of each country
in the production of its exportable good, to the more complex Heckscher-Ohlin model in
which production of each commodity is variable, though the factors of production remain
in inelastic supply.

An outstanding example of the application of such a model to problems of eco-
nomic policy is contained in the celebrated two-volume study of Meade [86;54]. In the
text of his first volume Meade confines himself, for the most part, to a two-country
world in which each country produces only one good, thereby earning Johnson's stricture
that he had simplified, "... his problems to the point at which his results cannot be
applied at all easily to practical problems." [88,827]. Though Johnson's criticism was
directed specifically at the Ricardian form of Meade's analysis, which was not continued
in his mathematical appendix [8T], it is contended here that this criticism is mitigated
only slightly in the case of the more complex Heckscher-Ohlin type model with its empha-
sis on increasing costs and some domestic production of the importable commodity for,
while it is true that no country in the.real world specialises completely in the produc-
tion of one commodity, it is equally true that no single country in the real world is
EEQHEEE‘EEbn the volume of United Kingdom exports and imports. Instead, it compounds
the influence of other autonomous explanatory variables such as the fluctuations in bu-
siness activity which occurred in the inter-war period, shifts in technology, tastes,
étc., as well as price reactions. In other words, the value of such an estimate is
historical rather than predictive and, even so, it is difficult to see how one might

explain even the historical pattern of events unless some further knowledge is avail-
able concerning the subsidiary influences.

15.



concerned solely with the production of importable and exportable commodities. In prac-
tice there will always be a composite class of goods which do not enter into international
trade because of transport costs or artificial impediments.
Further,Johnson pointed out that-
. the problems in which most theorists are interested require
the specification of the direction of the net outcome of influ-
ences operating in opposite directions, and this in turn re-
quires a specification of the magnitudes as well as the signs
- of the influences ... To determine the outcome of any particu-
lar case ... it is necessary to measure the quantity ... it
follows immediately that the role of economic theory in the
solution of practical problems is extremely limited: the im-
portant (and more difficult) part of the task becomes the proh-
lem of measurement [88,827].
This quotation raises two interesting questions. Supposedly, it is the role of the theo-
retician to provide answers which, even if they do not permit the drawing of unambiguous
gualitative conclusions, are expressed at least in terms of parameters that are conceiv-
ably measurable and independent of the problem studied, thus permitting their theory to

be tested empirically. If this is so, it may be asked what statistical meaning can be

attached to a marginal propensity to consume importables or exportables in a world which

includes non-traded commodities. As far as the author is aware, no such statistical es-
timate has ever been computed. At what stage, for instance, does an exportable become
an importable or vicée versa? To compare such concepts with marginal propensities to con-

sume imports or exports is to compare incomparables - a charge to which Johnson himself

must plead guilty [89,213, footnote 8]. Similar difficulties would be encountered when
computing elasticities of demand for, or supply of, importables and exportables, for
again the almost insuperable problem would arise of interpreting the parameters of a
two-commodity model in a world which includes, in each country, an aggregate class of

non-traded goods. The remedy would appear to be a model which includes non-traded com-

16.
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modities and takes account of their relationships with the internationally traded goods
sectors. We shall return to this suggestion after a brief examination of those attempts
which have been made to construct a full general equilibrium model in international trade
theory.

One point, however, should be made concerning the pseudo-general equilibrium
model of the Heckscher-Ohlin variety. An apparent fault with several applications of
this type.of model is that they do not express their results in a form which is conducive
to empirical testing. All too frequently, supply, demand and income reactions are aggre-
gated into a form of total elasticity which obscures important relationships such as the
relative size of the different markets. Moreover, nothing is known concerning the size
of these total parameters and their magnitude must remain unknown until an assessment is

made of the size of their components.

D. GENERAL EQUILIBRIUM MODELS

The most notable attempts to increase the rigour and generality of international
trade theory are those of Pareto, Pietri-Tonelli, ¥Yntema, Ohlin and, particularly, Mosak.
Far ahead of its time, Pareto's pretentious mathematical analysis of the pure theory of
international trade was to remain practically unknown to the English speaking world until
the early nineteen thirties. Even today, his most comprehensive treatment of the sub-
ject is available only in Italian [19,142-73; 20,476-98]. As his theory of international
trade follows naturally upon his description of equilibrium conditions in a single country,
it anticipates, to a considerable extent, that of Mosak. The domestic economy is des-
cribed by a Walrasian exchange equilibrium in which all markets are cleared and, since he
assumes perfect competition, commodity prices for all individuals are proportional to mar-

ginal utilities. It follows, from the perfectly competitive assumption, that on the pro-



duction side marginal productivities are proportional to factor prices and that all fac-
tor markets must be cleared. International trade is introduced to two similar closed
economies by the addition of n plus 1 unknowns; the exchange rate between the curren-
cies of the two countries and the quantities of the n commodities traded. n of the equa-
tions required for a solution derive from the fact that the price of a commodity must be
the same in a now single international market. The final equation is obtained by assum-
ing that the value of imports must equal the value of exports in -either country when ex-
pressed in terms of international prices, which is similar to assuming that the excess
demand for a commodity in one country is equal to the excess supply of it in another.

The apparent simplicity of the method is dependent upon the fact that gold is included
among the commodities traded. In equilibrium, the demand for and supply of gold are e-
gual for the two countries combined. The equilibrating process that follows a disturb-
ance in the equilibrium conditions consists of a shift in both domestic and international
price levels due to a change in the utility and cost of production of gold and to a fur-
ther shift in the prices of traded goods as a result of a change in the quantities bought
and sold[&3,”"”31,

The work of Pietri-Tonelli [21,522-29, 522-T73] and of Ohlin [22,553-T0] is si-
milar to that of Pareto. In fact, the former's contribution may be dealt with summarily
as it is.no more than a clear restatement of Pareto's analysis. Ohlin, on the other hand,
in the first appendix of his well-known text sets forth his model in the form of Cassel-
ian general equilibrium theory, thus avoiding the use of the concept of marginal utility.
However, the manner in which the price systems of the two isolated markets are combined
is remarkably similar to the method used by Pareto. Indeed, Ohlin was later to begrudge
the unnecessary labour that he incurred through not discovering Pareto's work prior to

éommencing his own.  [22,566-6T].



Though Pareto's contribution was to lie dormant for a number of years, it is to

him that the honour must go for first having presented a concise general equilibrium theory

of international trade in terms of a mutually interdependent, multiple-market theory of
pricing. To the Italian pioneer must also go the credit for having stated the theory of
comparative cost in terms of relative prices, thus becoming one of the first to break
with the classical theory of real costs in international trade. Bearing in mind the
problems with which we shall later be concerned, Ohlin's contribution is a limited one,
though in the field of factor allocation and the distribution of income, his work opened
up new vistas. It is noteworthy, however, that in this context Ohlin tended to abandon
the full generality of his mathematical model and to revert to an argument in terms of a
more simple verbal model which, to a large extent, depended upon the earlier work of
Heckscher and Wicksell.

Unfortunately, despite their generality, the mathematical formulations of
Pareto, Pletri-Tonelli, and Ohlin do little more than to state that there exists a final
functional relationship between all variables and parameters. Merely to state that un-
der certain conditions there are sufficient equations to determine the values of the un-
knowns is not, in itself, sufficient. This does not provide a verifiable hypothesis
nor, in the cases of Pareto, Pietri-Tonelli or Ohlin, were their consequences verifiable.
The problem of developing general equilibrium theory so that it could indicate the manner
in which variables might alter, either qualitatively or quantitatively with respect to
changes in the data, was to remain until restrictions were imposed upon empirically ob-
servable data by which hypotheses could be refuted conceivably. Thus, while a final
assessment of the work of Pareto, Pietri-Tonelli and Ohlin (his mathematical model) must

acknowledge the fact that they were among the first to apply general equilibrium analysis

19.



to the theory of international trade and thereby to describe the involved system of price
interrelationships and the necessary conditions that must be fulfilled in equilibrium, it
should point out also that they were unable to formulate testable hypotheses about the
effects upon the equilibrium situation of a change in one of the initial conditions.
Hence, problems such as the effect of tariffs, transfer payments, etc. on international
prices could not be studied in terms of these models. It should be remembered, however,
that their inability to do this was due, not to their failure to apply existing knowledge
to their problems but, to the then inadequate development of the laws of change of equi-
librium systems.

Theodore Yntema was the first to move in this direction [23]. His work, cast
in the classical tradition rather than in the general equilibrium mould of Walras, des-
cribes, with the aid of special assumptions, the series of monetary adjustments that
follow a change in the equilibrium conditions of an international system. Internal equi-
librium is given by relating functionally the supply of and demand for each commodity to
its price which is specified for a particular set of monetary conditions. All supply
and demand schedules derived from such functions are assumed to move proportionately
with respect to a change in the given monetary conditions. This assumption, together
with the fact that only one price can exist for each commodity in an international market,
is sufficient to determine the exchange rate, which will move proportionately to the com-
mon shift in all supply and demand schedules. Enough equations to depict internatidnal
equilibrium are given by the requirements that for each commodity the sum of net exports
for all countries combined must be zero and that for each country the value of imports
must egual the value of.expdrts when expressed in a common currency. Thus, in an m

country, n commodity world there are (m plus n) equations to solve for (m plus n minus 1)
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unknowns - the n prices and (m minus 1) exchange rates. As one of these equations is not
independent, the system is not overdetérmined.

Yntema's model is superior to that of Pareto in three respects. First, as
Pareto proceeds from a description of the individual economic unit to full general equi-
librium analysis with no attempt to aggregate commodities, his system contains not iny a
greater, but an unmanageable number of equations for empirical purposes. This criticism
is mitigated by his aggregation of countries as opposed to the m country model of ¥Yntema.
Secondly, Pareto's equations are not related clearly to the monetary system nor to chan-
ges in pricqﬁevels and so, thirdly, the effect of a disturbance upon the initial equili-
brium conditions cannot readily be connected with particular elasticities of supply and
demand. |

It is unfortunate, however, that despite the improved insight into the theory
of international trade made possible by Yntema - particularly into the stability of inter-
national markets - he failed, as did the others, to derive testable hypotheses. His
model is still too complex, the (m plus n) equations specifying too many relationships
for practical purposes. In this respect, the same criticism can be sustained against
Yntema that was made above concerning Pareto, there being a difference of degree only.
Yntema did not venture far enough along the road from micro to macro economics. While
he grouped individuals according to the countries in which they lived, he baulked at the
creation of either country or commodity groups. Though there are strong grounds for
such a decision, it will be argued later that some further degree of aggregation is ne-
cessary if worthwhile hypotheses are to be formulated.

Unfortunately, serious problems did arise where Yntema attempted to simplify
his analysis by relating functionally the supply of and the demand for each commodity to

its own price and nothing else. For the reasons set out above this is a questionable
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assumption in international trade theory.

As in the cases of the other authors discussed, Yntema did not have a knowledge
of the laws of change of equilibrium systems. His model, however, was in a form that
was to facilitate greatly the application of imminent and important discoveries in this
field to problems of international economics.

We come now to the most elegant, rigorous and indeed inspiring formulation in
mathematical terms of international trade theory [2L4]. Whereas Pareto superimposed in-
ternational trade upon two Walrasian exchange economies and Yntema developed a classical
model, Mosak's work is sufficiently general to include both, although it is cast primarily
in the classical tradition. Mosak, like Pareto, proceeded from the equilibrium condi-
tions for the individual economic unit to the conditions for eguilibrium in a closed eco-
nomy . Unlike Pareto, he aggregated individual supply and demand functions before cougling
his system in trade with another closed economy. Essentially, however, his model is an
elaboration of Yntema's and its advantages and improvements can be seen most readily when
the two models are compared.

One significant improvement in a multi-country model is the exclusion of the
balance of payments equations. While it is true that such a condition is necessary if
equilibrium is to exist between two or more trading countries, Mosak dispenses with the
need for an explicit formulation of it, by including equations for non-traded commodities.
This, in conJjunction with the requirement that money income must equal expenditure in
each country, means that the balance of payment equations are contained implicitly in
the equations of supply and demand.

It has been noted already, when comparing the work of Yntema and Pareto, that

the latter derived his aggregate supply and demand functions from the individual utility
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and transformation functions whereas the former adopted a more simple, though less general,
approach by commencing his analysis with given aggregate supply and demand functions.
Mosak follows Pareto in this respect.

He records a further major improvement when he avoids the ambiguity of employ-
ing partial equilibrium analysis in a genéral model. The demand for and supply of any

commodity is related functionally to all prices and income. Thus, cross elasticities

of demand are not assumed to vanish identically nor are income effects, i.e. the rate of
change in the quantity demanded of a commodity as the result of an uncompensated change
in income, neglected.

Mosak's most important contribution is that his work actually studies the ef-
fects of a disturbance in the initial equilibrium conditions in terms of the recently dis-
covered laws of change of equilibrium systems [25,90-12k; 26,303-328; 27,577-616]. He
extends the theory of value for a closed economy to an international one. His use of
the Hicksian concept of income and substitution effects enables him to deal generally
with problems of complementarity and substitutability in both production and consumption.
For example, an increase in the price of a commodity will cause consumers to substitute
out of it, to decrease their demand for complementary products and to increase their de-
mand for close substitutes. Moreover, these substitution and income effects can be
turned into elasticities that measure the change in the quantity demanded or supplied of

a commodity in response to a change in any price when all other prices and money income

are held constant. Hence, these partial elasticities are parameters that are independent

of the problem under review, are readily recognisable, unambiguously defined and, at least,

in principle, measurable.Z

2—-___ . . .
Cf. the work of R.J. Stone and others in the Department of Applied Economics,

Cambridge [28].



Mosak's analysis clearly offers the greatest opportunity among the analytic

methods examined for the formulation of hypotheses which might fulfil the conditions stated

earlier. In the first place, the parameters in which his results are expressed are mea-
surable under ideal conditions. It is conceivable that any one of the infinite number
of parameters involved could be computed. Secondly, the theory is simple in the sense

that the method employed has been used for the solution of economic problems outside the
field of international trade, i.e. in the théory of value. Unfortunately, two problems
remain. In the first place, the very large number of variables ianlved precludes the
practicability of immediate testing. Answers to specific problems are not forthcoming.

In the second place, in the absence of full quantitative information, he is unable to
draw unambiguous qualitative conclusions about the behaviour of the solution values of the
variables in response to changes in the given data because insufficient restrictions are
imposed upon the original relationships to indicate definite limitations concerning the
algebraic sign of these rates of change. It would appear that the remedy is to impose
more severe initial assumptions.

E. CONCLUSION

In section two of this chapter, conditions were stated for the purpose of eval-
vating different hypotheses. Then, within specified limits, we examined different ana-
lytic methods in the pure theory of international trade, concluding:

1. that apparently simple methods of analysis such as the use of offer curves, partial
equilibrium or two-country, two-commodity models either have failed to produce test-
able hypotheses or they have so simplified the analysis with restrictive assumptions
that the resulting theorems are inapplicable in the real world;

2. that among general equilibrium theorists,

o,



1. the works of Pareto, Pietri-Tonelli, and Ohlin fail to yield testable hypotheses,
even though they were the first to indicate the mutual interdependence of all
variables in an international price system;

ii. the respective models of Yntema and Mosak fail, in the absence of existing com-
plete quantitative information, to produce results from which qualitative con-
clusions can be derived. Moreover, the work of the former is open to the objec-
tion that he omitted, by assumption, certain important variables.

We return now to the suggestion made in Section C of this chapter that a more
realistic model should include a class of non-traded commodities and take account expli-
citly of the relationships existing between them and the internationally traded goods.
The advantages of such a procedure are twofold. First, the presence of an aggregate, non-
traded commodity is a small but nevertheless significant step toward reality: in succeed-
ing chapters it will be shown that a failure to consider the influence of the non-traded
sector could distort seriously both the direction and magnitude of the shift in certain
dependent variables. Secondly, the inclusion of the non-traded sector enhances consi-
derably the prospect of the empirical testing of the results of different applications of
the Heckscher-Ohlin model, as the ambiguity involved in defining exportables and import-
ables is removed.

At the same time, the reader should note that our excursion into a multi-commo-
dity world does not subject the model to the criticism made earlier concerning Mosak's
attempt to construct a more general model: namely, that in the absence of full quanti-
tative information no qualitative conclusions can be obtained. For the most part, qua-
litative results follow as readily from the multi-commodity as from the two-commodity

model. It is important to recall that this statement contradicts the conclusion of
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Meade concerning the development of his own multi-commodity model:
If we are to use our model to illustrate any propositions in the
theoretical analysis of international economic relationships we
must further simplify the model, unless we are prepared to be
content with the contemplation of a string of clumsy determinants
without any very obvious conclusions to be drawn from them [87,46].
Indeed, the fact that qualitative conclusions can be derived from our multi-
commodity results that are subject, for the most part, to no greater restrictions than are

the corresponding two-commodity answers, provides the principal Justification for the model

which is developed in succeeding chapters.
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3. A FOUR-COMMODITY TNTERNATTIONAL MODEL

A. INTRODUCTION

In this chapter is set forth a model in which the reactions among the variables
included are accounted for as in general equilibrium analysis but in which the number of
such variables has been reduced severely by aggregation. Not only are individuals aggre-
gated into community groups, as in more general theories, but also countries and commo-
dities are treated similarly. The value of the conclusions reached must be measured
against the loss of generality that is involved. The degree of aggregatiodn, however, is
less severe than that currently employed in the majority of trade models. The most sig-
nificant alteration is the introduction of two non-traded commodities. We shall see
that the presence of these emphasises the complexity of some apparently simple results
at the same time as it introduces important qualifications to existing methods of analy-
sis.

The next section gives the part of the notation of the model that occurs most
frequently.

As the development of the model is dependent particularly upon recent improve-
ments in the theory of value, one might have given, on the one hand, a brief resume of
the theory of value for a two-country, four-commodity world which would serve to empha-
sise the assumptions underlying the different applications of it. On the other hand,
such a procedure would be tedious and far from original. Though the different theorems
of value theory are not commonplace, and though some of the proofs of them are not easily
understood by the non-mathematical economist, such proofs are set out clearly in a number
of standard texts. We shall confine ourselves, therefore,in Section C, to a statement

of the theorems that we intend to use, referring the reader in each instance to a stand-
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ard source for the proof. Moreover, the basic assumptions will be given but not dis-
cussed unless, as in some instances, the application of them is contentious.

In Section D we pause briefly to set out the equilibrium equations for a closed
three-commodity system and, as the reader will see, there are good reasons for this appar-
ent digression. First, it enables us to show how international trade is introduced by
the linking together of two such closed economies. Secondly, and more important, condi-
tions are derived for the stability of a closed, three-commodity economy which when con-
trasted, in Section E, with similar stability conditibns obtained for the international
model, shed new light upon the possible cause of instability in the international market.

Finally, the equilibrium equations of our basic free trade model are given and
described in Section E, and the limited role of money in the model is analysed. Condi-
tions are stated for Hicksian perfect and imperfect stability and the probability of these
conditions being fulfilled in practice is discussed. In the course of this discussion a
new parameter is introduced that would appear to have a wide range of applicability in the
theory of international trade. The section concludes with a criticism of the Hicksian
concepts of perfect and imperfect stability and an attempt is made to state necessary and
sufficient conditions for a form of dynamic stability.

The reader should note that the careful development of the model from first
assumptions, however, accomplishes nothing if it merely demonstrates the mutual inter-
dependence of all included variables. An attempt must be made to determine how initial
equilibrium positions might change as a result of changes in the given data and to express

these rates of change in terms of conceivably quantifiable parameters upon which quali-

tative restrictions can be imposed. This means that restrictive assumptions must be in-

troduced and is the reason for the increased degree of aggregation in our model when com-

pared with a fully general one like Mosak's.
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B. NOTATION

That part of the notation of the model which appears frequently is set out below

though most terms are redefined on first appearance to save the reader the necessity of

constant reference.

X1, X2, X3

/ 7 /
X1, Xp, X3

X1, X2

01, Oz, Os3

/ /
Ol) 02: 03

P1, P2

/
b3, Ps

Primes refer throughout to the foreign country.

the respective total quantities consumed in Country One of
exportables, importables, and non-traded goods.
similarly for Country Two. It should be noted that X{ being
Country One's exportables, is Country Two's importables, etc.
Country One's exports and imports respectively.
the respective total quantities of good one (exportables),
two (importables) and three (non-traded commodities) préduced
in the domestic éountry (Country One).
similarly, for the foreign country (Céuntry Two) .
It follows that - )
01

01

It

Xq + X3

X{ - Xy, etc.

the value of production in the domestic country.

the value of production in the foreign country.

money expenditure in the home country, i.e. zpiXi,

money expenditure in the foreign country, i.e. ZpiXi.

the absolute prices of goods one and two in both countries
(there being a common international currency and no impedi-

ments to trade).

the prices of non-traded commodities in the domestic and for-

eign country respectively. These prices are different as by

definition separate markets exist for each non-traded commodity.



T, .
1

€. .
id

1J

iJ

X, .
1J

0. .
1d

- the total elasticity of demand for the ith good with respect to

the jth price, which includes all supply, demand, income and

other subsidiary reactions, i.e.

apk dp S dpj Xi

where B represents other subsidiary reactions.

- the elasticity of demand of the ith good with respect to the jth

price, all other prices and money income being held constant,

- the elasticity of supply of the ith good with respect to the

price, all other prices being held constant,

ao

'a'_.
P

i
0,

- the demand elasticity of substitution of the

th

i.e.

iJGh good with

respect to the jth price, i.e. the proportionate response of

the ith good to a small, real income compensated change in the

price of the jth good.

- the rate of change in the demand for the i°l

good due to a change

in the price of the jth good, all other prices and money income

being held constant, i.e.

- the rate of change in the supply of the ith

good due to a change

30.



13

K. .
1J

E,.
1J

t
in the price of the j h good all other prices being held con-
stant, i.e.
90,
—t
op .
pJ
.th .
- the effect on the demand for the i good of a real income
compensated change in the price of the jth commodity.l'
- the rate of change in demand for the ith good due to a change
in money income, i.e.
oX.
—t
oM
th _BXi
- the marginal propensity to spend on the i~ good, i.e. fi;gﬁ'
Thus in the domestic country, C;, Co and Cs represent the mar-
ginal propensities to spend on exportables, importables and hon-

traded goods respectively. In the foreign country Cé, C{ and

C4 are defined similarly.

- the aggregate demand-supply substitution effect; i.e. aij_oij'
- the quantity weighted elasticity form of Kij' Thus,
=5 -9
E11 % Ol T % S11
Xg Oz

o2 - =S
022 X 22

E
22 = 3o

and

Eas = X3 03z - Oz Sas.

Similarly for the foreign country.

" The reader should note that Xij’ 0, . and aij are respectively the non elasticity form

iJ
of €,., 8., and o. ..
1J 1J 1J

31.



C. ASSUMPTIONS

The basic assumptions of the model are listed below, though many others are im-
plied by our use of some of the fundamental theorems of value theory. The implications
of the more contentious assumptions are noted, particularly those relating to the theory
of international trade.

1. It is assumed that there are two countries: Country One (the domestic country)
and Country Two (the rest of the world). This aggregative procedure has both advantageé
and disadvantages. An alternative apéroach would be to include a large number of coun-
tries at the expense of reducing the economic description of them to the barest of details.
J.J. Polak [2] and F.D. Graham [3] adopted this method which is vulnersble to the criticism
that it ignores the indirect influences of changes among the variables, some of which may
be important.

The method used, in this thesis, of aggregating all countries apart from the do-
mestic one into a foreign country, while it leaves greater scope for a more adequate des-

- cription of reactions among the variables both at home and abroad, is not without its
critics as anyone familiar with the work of Graham is no doubt aware. He has demonstrated
on a priori grounds that under certain conditions a multi-country approach could lead to
greater stability in the international terms of trade than is indicated by two-country
models. Though existing empirical evidence of severe terms of trade fluctuations in agri-
cultural economies scarcely sustains the generality of his thesis, it is conceded by most
theorists that Graham's multi-country models have qualified significantly in some instances
the traditional two-country results [4,27; 5].

Nevertheless, there is much to be said for the 'one thing at a time' approach.

As our purpose is to rework several international trade theorems when the assumption of
only two commodities is relaxed, there is some Justification for adopting the conventional

two-country procedure. This fact should be borne clearly in mind, however, when inter-

32.



33.

preting our results.

2. It is assumed that in the world as a whole there are four commodities, two of
which are traded internationally. This means that there is a class of goods in each
country which because of transport costs, lack of mobility, or peculiar tastes does not
enter into international trade.‘ These non-traded or domestic commodities may be defined
as those for which the supply and demand is equal in each country. Therefore, in addi-
tion to its own exportable good, each country is assumed to produce some of the commodity
which it imports (increasing costs exist throughout each economy) as well as a class of
domestic goods. It is evident that the domestic éommodity of ééch country will not enter
into the utility functions of the other nor will its price be a datum for the producers of
the other country.

This aggregation of commodities into four broad categories, though it represents
a drastic departure from the n-commodity procedure of Mosak, adds considerably to the
realism of the model when it is compared with conventional two-commodity formulations.
Moreover, the reader should note that the severity of the aggregation is not due entirely
to our search for unfettered qualitative conclusions. We have shown in the Appendix that
the qualitative nature of our results is unaffected if the model is generalised to include
n non-traded commodities. It is only for the purpose of a simplified exposition that
aggregation occurs in the non-traded sector.

In practice, two diametrically opposed methods by which goods may be aggregated
suggest themselves. First, all those commodities which exert an identical influence
upon consumption preference fields and production functions may be grouped together. Such
goods are perfect substitutes for one another. Normally, perfect substitutability of
this type is unlikely to exist as it would prove impossible to identify the two commodi-

ties as separate products. Any grouping of commodities along these lines, therefore,



ideally should concern those goods which are close substitutes for one another. Secondly,
commodities might be combined because of a high degree ofvcomplementarity. Thus, bacon
and eggs or knives and forks could be grouped as single commodities.

While the type of problem that we wish to examine necessitates the grouping of
commodities into exportables, importables, and non-traded goods, a procedure which would
appear to exclude an approximation towards either a high degree of substitutability or
complementarity, it must be remembered that in. international trade we are concerned fre-
gquently with situations in which all prices within the exportable and importable sectors
do tend to move proportionately on impact as the result of a uniform tariff or exchange
rate variation. Thus, in relation"to the problemsto be studied shortly, the assumption
of aggregate exportable and importable commodities appears to be a reasonable one.

3. It is assumed that perfect competition exists in both countries and that full
employment and balance of payments equilibrium are maintained by a flexible price mechanism.
L. All consumers and producers are assumed to have given respective utility and

production functions, each producer maximising his profits and each consumer his level of

satisfaction.
5. Factors of production are assumed to be in fixed supply.
6. By a suitable choice of quantity units it is assumed, without any loss of gene-

rality, that all prices in the free trade model are equal initially to unity. Thus

P = P2 = D3 = p3 = 1.

T. It is aésumed that there exists a 'neutral' fifth commodity calied money, common
to both countries which does not enter into the utility functions of any individual, i.e.
a doubling of the commodity 'money' would have no effect upon the equilibrium quantities

of the goods bought and sold. It is stressed that this assumption is in no way vital to

3k,
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our analysis which is conducted throughout in terms of relative prices. These could be

as readily defined in terms of physical units of a commodity arbitrarily selected as a

numeraire. The introduction of money is a concession to the reader who would prefer to

think in terms of money prices. It follows that in our real world, in which there exists

a neutral fifth commodity called money which is common to both countries, there is no

need for an exchange rate.

8. The following properties of individual demand substitution effects are assumed

to hold for aggregate demand substitution effects.

i. ass is negative, where a,; measures the response in demand for the ith good due

to a real income compensated change in the price of the ith commodity. Thus
a compensated increase in the price of a commodity must always lead to a
decrease in the demand for it. As long as the real income effect is not
stronger‘than, and does not operate in a direction contrary to, the substi-
tution effect, Xii (the partial derivative of the ith good with respect to
the ith price) will always be negative. If Xii is positive, the commodity

is defined as an inferior good.

ii. aijzaji' It should be noted, however, that Xij does not equal in unless the
two i1ncome elasticities of demand Mi¥‘ and Mj % are also equal.
J=>3 i J
iii. 2 p.ai. = 0.
iv. ijaij (for all values of j except i) = -piaii’ which is necessarily positive.

As the final results of the different applications of our model are expressed
in terms of elasticities rather than partial derivatives, the above properties of the de-
mand substitution term are restated below in elasticity notation. The elasticity of de-

mand for the ith good with respect to the jth price is defined as the rate of chagnge in



the quantity of the ith good demanded, divided by the rate of change in the price of the
jth commodity:

_x

€5 725X

From the theory of demand we know that eij comprises an income and a substitution effect:

P
€..=-M, =X, + o..
iJ i Xi J ig
where
X,
M=
and
P.
O.. = —J a. .
1Jj X, 71iJ
1
Or,
p.X.
g..= - JXJ C, + o,
1J Pi i iJ

th
where Ci = piMi is the marginal propensity to spend on the i commodity.
If i = j then (1.3) becomes

€.. =-C. + o0,
ii i 7 %4

The four properties of the substitution term in elasticity notation are

i. 6,3 < O o (1 =1,2,3)
s - id . -
ii. O35 = 034 3.X, (i and j = 1,2,3)
il .
1i1. J=
X O35 = 0 (i = 1,2,3) from which it follows that
j=
iv. by o 5 (for all values of j except i) = -0.; which is positive
9. Similarly, it is assumed that the following properties of individual supply sub-

stitution effects also hold in the aggregate.

i. Oii is positive. Thus, the higher the price, the greater the supply. It

36.
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should be noted that Oii is all substitution effect there being no income effect on the

supply side.

ii. 0,. = O,,
ij Ji
J=3
iii. = P'Oi' =0 .
j=1 J 1J
iv. = ijij (for all values of j except i) = -pioii’ which is negative.i

As in the case of demand, the properties of the substitution term are restated
in elasticity form, where Sij is defined as the elasticity of supply of the ith good with

respect to the jth price.

i. 5,, >0 .
ii
ii. S,. =85., .
id Ji
J=3
iii. ¥ 8,. =0 (i=1,23)
3=1 1J
iV.Sf%J (for all values of j except i) = -Sii which is negative.
10. It is assumed that the determinant
K. . K. .
ii iJ
K.. K..
Ji Jd
is positive where Kii =a.. - Oii' An outline of the proof follows. Consider the de-
terminant
a.. a, .
B (1)
a,. a..
Ji Jd

This is a determinant of income compensated partial derivatives of demand functions. From
the theory of demand we know that because indifference surfaces are convex to the origin
this determinant is both symmetric and positive. It is, in fact, the discriminant of a

negative definite quadratiz . form. Similarly, from the fact that production possibility

X~ For the formal proof of these properties of demand and supply substitution effects see
[ 26,310-11,%21].



surfaces defining supply conditions are concave to the origin, we know that the determinant

-0., -0..
ii ij
0, 0., (2)
Ji Jd :
is also the discriminant of a negative definite quadratic form. In writing (2) we have

multiplied all coefficients by minus one, thereby turning a positive definite into a ne-

gative definite quadratic form.

As the sum of two negative definite quadratic forms must itself be negative de-

finite, it follows that
K.. K. .
ii id
K. K., (3)
Ji Jd .
is the discriminant of a negative definite quadratic form and is accordingly positive in

sign.

Dividing (5) by ij which is necessarily negative, we obtain an expression:
3 i _
K.. - K. . q>ij <0 (h)

As all prices are unity initially, (3) can be rewritten in elasticity form:
X.0.. - 0.8,. X.0.. - 0,8..
i7ii i7id i By i7ij (5)
X.0. - 0.8.. X.0.. - 0.8.. .
SRR E S B 3733 TiTag
with the property of sign unchanged. Dividing (5) by xi(chjj-Oijj) which is necessarily
negative, we obtain the expression:
<Xi 0; X 0y 055 ~ O34
Sy o) (B, 2a, ) (B g, <0 @
Xi ii Xi i Xi ij x; 1d cjj Ojj ij _

The expression ¢ij appears in all applications of our model.

38.
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11. The assumption that community demand elasticities have the same properties as
the individual concepts is, perhaps, our most controversial one. Two points, in parti-
cular, can be made. First, the reader should note that the use of aggregate elasticities
is not without precedent; most models implicitly or explicitly adopt an aggregative pro-
cedure. There is, for instance, the authoritative assurance of Baumol that the use of
community indifference curves in the theory of international trade is a legitimate pro-
cedure [87,19]. Secondly, the readgr is referred to a forthcoming work [6, Ch.3] in
which the author concludes that "Aggregate elasticities are likely to possess precisely
the same properties of sign and symmetry as individual elasticities.” This conclusion
is subject to the assumption that any money income redistribution is random with respect
to tastes. In a model such as our own, in which commodities are aggregated broadly, this
does not seem to be an unreasonable economic assumption.

It is noted that problems of aggregation do not arise on the supply side.
12. It is assumed that the demand for each commodity is a function of all commodity
prices and total expenditure (which need not be equal to the value of production in an
open economy) . As part of expenditure comprises investment it is assumed that marginal
producers acf as a class of 'consumers' whose 'indifference curves' are defined by produc-
tion functions. In this way, any redistribution of investment expenditure due to relative
price changes, is analogous to the redistribution of consumption expenditure referred to
in the preceding assumption.
13. Finally, supply is assumed to be a function of all commodity prices. It is
assumed that supply functions are homogeneous of order zero in prices so that a doubling
of all prices would leave supply unchanged. Furthermore, the transformation surface de-

fining optimum production possibilities is assumed to be concave to the origin.
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D. MODEL OF A CLOSED, THREE-COMMODITY ECONOMY

Consider an economy in which there are three commodities of which the quantities
O1, Oz, Oz are produced and the quantities X;, Xp, X3 are demanded for consumption. Perfect
competition and profit maximization are assumed and there is full employment without in-
flation. The community's preference and supply functions are given.

1. Equilibrium equations

The following equations describe the equilibrium situation in our closed economy.

Xy, -0 = 0 )
X2 - 0z = 0 ; (2.3)
X3 - 03 = 0 g

M - p101 - P20z - P30z = O Coe (3-3)

where X, = X, (p1,P2,Ps,M) and O, = O, (p1,P2,P3)-

Equations (2.3) are the equilibrium conditions which state that every market
must be cleared, i.e. that in.equilibrium there shall be zero excess demand in the system.
Equation (3.5) is an identity, satisfied for any set of prices, which states that expend-

: J=3
iture (M) is equal to T ijj which, in a closed economy, must be equal to the value of
J=3 J=1 :
production ¥ p.O,.

jop 973

Treating all prices as variables, consider the simultaneous equilibrium of our
systen. We have four unknowns, py, Pz, Pz and M and four equations. One of the supply-
demand equations, however, is not independent. As the equilibrium conditions require
that every excess demand be zero it is clear that if two of our markets are in equilib-
crium so, too, must be the third. We must, therefore, drop one of the supply-demand
equations - it does not matter which. This, however, means that we cannot solve for the

three absolute prices. Since the equations (2.5) are homogeneous of degree zero in prices,
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the number of variables can be reduced by one by using as numeraire the price of any arbi-
trarily selected commodity. Then, we may solve for two independent exchange ratios and
for expenditure in terms of the numeraire. It can be shown that these two exchange ratios
are sufficient to determine the barter terms of trade between every possible pair of commo-
dities.

2. Stability conditions

The set of equations (2.3) and (3.3) are sufficient to determine two independent
relative prices and expenditure (M)Vunder a given set of conditions which includes the
preference and supply functions ofAthe community. A change in this given data will mean
a new set of equilibrium price ratios and it is the nature and direction of the shift in
these which we wish to describe. In order to do so, it is necessary first to specify the
properties of the initial equilibrium position subject to the given chditions. These
properties of the equilibrium position are known as stability conditions.

Hicks was the first economist to attempt a precise statement of stability condi-
tions for a multi-market economy in which income effects are accounted for explicitly [26,
315]. First, he defined the excess demand for a commodity as the difference between the
total quantity demanded and the total quanfity supplied. Thus, in equilibrium,there
would be zero excess demand for each commodity. In a single-commodity market the condition
for stability is that a reduction in the price of a commodity should tend to increase the
excess demand for it, this increase tending to restore the price to its equilibrium level.
Thus a positive excess demand means that consumers desire to buy more than is being sup-
plied at tﬁe current price. Competition among consumers will then lead to an increase
in price which, if the market is stable, will increase the quantity supplied (a negative

excess demand). Correspondingly, a situation characterized by negative excess demand



means that suppliers are offering more than consumers wish to purchase at the current price.
Competition among sellers will force down the price and cause, if the market is stable, a
positive excess demand. In both cases price will adjust to its equilibrium level.

Stability conditions for a market in which there is more than one commodity,
however, necessitate a consideration of the effect which a fall in the price of one com-
modity will have upon the excess demand for, and prices of, the other commodities in the
system. Hicks, therefore, in an endeavour to surmount this difficulty, gave two definij
tions of stability, the one differing from the other according to the behaviour of the
other prices in the system. First, he defined a market as imperfectly stable if a fall
in the price of a good results in an excess demand for it, after all prices have shifted
in such a way as to equate the quantities demanded and supplied in all other markets save
the one under consideration. Secondly, Hicks defined a market as perfectly stable if a
fall in the price of a good resulted in an excess demand for it after any given subset of
prices in other markets is adjusted so that supply again equals demand in those markets,
with all remaining prices held constant.

Consider the three-commodity system given by equations (2.3) and (3.3). If we
choose to drop the supply-demand equations involving commodity one and select pi as nume-

raire,the effects of price changes upon the excess demands (Di) are computed by total

differentiation:
dDz = (X22-O22)dpz + (X23-023)dps + ModM
dDg = (st-osajdpe + (Xss-ossjdps + MadM
dM = Ogdps +‘03dp3 |

where

ho.
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The reader should note that in differentiating the expenditure equation, use has been made
i=3

of the relationship that X pidoi = 0, which is equivalent to assuming that the ratio of
i=1

changes in production must be equal to minus the ratio of marginal costs which, in turn,

is equal to minus the ratio of prices.

Substituting for dM we have:

dDz = (Koo-XoMo)dps + (Kosz-XaMo)dps + Mo(02dpo+0sdps)
dDs = (Kao-XaMs)dps + (Ksz-XsMsz)dps + Ma(02dps+03dps)
where X,. = - X.M, + a,.
ij i ij
and K = g -0

iJ ij iJ
Making use of the fact that in a closed economy the demand for a commodity must
equal the supply of it, wé#have:
dDz = Kozdps + Kozdps
. (4.3)
dDs = Kzzdps + Kzzdpa :
Since Kij may be assumed constant in a small neighbourhood around the equilibrium point,
(k.3) forms a system of simultaneous linear equations in the variables dps and dps. The
coefficients of (4.3) form the Jacobian of (Ds,D3) with respect to (pz2,Pps)-
It equilibfium is displaced in the markét for commodity two and-all other prices

are rigid (dps=0) then the first condition for the perfect stability of the market for good

two 1is:
dDo
—= = Koo <O .
dpg 22
This does not mean that the displacement of equilibrium in the market for good two has
failed to react upon the equilibrium of the market for good three. It does mean that

since the price of commodity three is rigid, the excess demand for good three will fail

to react upon Do.
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The other condition for the perfect stability of the market for good two is

when ps adjusts in response to the initial displacement. Solving, we have:
Koo Kos
D2 Kzz Kas
= < O
dpo
Kas
Obviously, a similar set of conditions can be obtained for %%3 . Generalising, there-
3

fore, perfect stability for the closed, three-commodity system requires that the Jacobian

determinants

K.. K,.

ii ij :

K.. K., Coe (5.%)
SRS _

K..
ii’

be negative and positive respectively for all values of i and j.
The conditions for perfect stability in the Hicksian sense are more stringent
than necessary for the consideration of many multimarket systems. If the system contains

no rigid prices the necessary condition is that the ith marketis stable if

dD
i |A|
. - 5. < 0 .. (6.3)
i ii :
where |A| is the Jacobian determinant of the complete system given by (M.B) and Aii is
cofactor of K.. in |4].
ii
Can anything be said concerning the sign of the determinants:
- K..
ii iy
K.. (=A..) and (=]Aa])
ii K.. K..
43 : Ji Jd :
From the theory of value we know that a,. and —9}} are negative (see assumptions 8i and 9i).
Likewise, it has been shown that 1A| is positive (see assumption 10). We may conclude,

therefore, that our closed, three-good system is both perfectly and imperfectly stable in

the Hicksian sense.
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For two reasons considerable care has been taken in the setting out of this
closed economy model and in deriving the Hicksian stability conditions. First, we can,
as a result, proceed more rapidly with the development of the international model.
Secondly, the development of similar stability conditions for the international model em-
rhasises clearly the source of possible instability in the international market.

At this juncture one of our assumptions should be recalled. The fact that
any redistribution of money income should be random with respect to tastes is, when
coupled with the identity of expenditure and the value of output in a closed economy,
the reason for the non-appearance of possibly destabilizing income effects. We shall

have cause to remember this when investigating the stability of our international system.

E. A FOUR-COMMODITY, INTERNATIONAL FREE TRADE MODEL

1. Equilibrium equations

Consider two closed economies of the type described in the preceding section of
this chapter. Under pure competition the price ratios between internationally traded
commodities in the absence of transportation costs must be the same for both countries.
Now, it is a basic assumption of the work which follows that at all times expenditure in
the domestic and the foreign country together must equal the value of production in the
domestic and foreign country together. Consequently, at all times, the equilibrium of
the system requires that the price of each commodity be such that all markets are cleared.
The following six equations describe the equilibrium of our international system where in

equilibrium all Di = 0.

~

Dy = X1 - 01 + X3 - Oy C (7.3)
/ / .
Do = X5 - 0o + X2 - O o v (83)

Ds = X5 - Os e (9.5}
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/ / /
Ds = X5 - Os Co (10.3)
M = p101 + p=02 + p303 .o (11.3)
/ / /
M = p101 + p=202 + 0504 .o (12.3)

Two points should be noted. First, the fact that all markets must be cleared
means that one supply and demand equation is not independent. Thus, we might choose to
drop any one of the equations (7.5 Yto (10.3). Secondly, the balance of payments equation
B = P1x1 ; DPoXo .. (13.3)
where B = O in this free trade case, is implied by the income-expenditure identities and
the three independent supply-demand equations.
Our system does not determine absolute prices in money terms nor is it import-
ant for our purposes that it should do so because, as pointed out above, money is used in
our model in a purely neutral or accounting sense. For what it is worth, the absolute
level of money prices could be determined by the addition of what is known in monetary
theory as an equation of exchange:
N = K(YW) R (14.3)
in which the world volume of money (N) (thererbeing a currency common to both countries) |
and the proportion of money (K) to world income (YW) are given. Equation (14.3) could

be rewritten:

. ’
N = KZpiXi (1:1:2)3:5)
N K D1 X |
or = — X.
P1 Py i
from which it follows that
p = i
1 pj_
Ky —X
P 1
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The above relationship states that, in terms of our token money, the level of
absolute prices will be, given K, directly proportional to the volume of money. This is
a rigorous formulation of the quantity theory. It is emphasised, however, that as long
as we assume that money does not enter into the utility functions of individuals it can
have no influence on the amounts of commodities supplied or demanded in equilibrium.

These are dependent upon the independent price ratios and money expenditure. A doubling
of the token money would leave these ratios unaffected. Only where money is considered
in the Walrasian sense as having a direct utility of its own, can the relative price ratios
alter with a change in the supply of money.

2. Hicksian stability of the international model

The Hicksian conditions for the equilibrium of the international economy are
strictly analogous to those given for the closed economy. If we again choose to drop the
demand-supply equation involving commodity one and to retain the price of domestic export-

ables (py = 1) as numeraire, a total differentiation of equations (8.3 )Yto (12.3) gives:

;7 r ’ Y
ADy = (X22-022tX22-022)dps + (X23-023)dps + (X23-O23)dpa + MadM' + ModM

a3 = (X32-032)dpe + (Xss-oss)dps + MédM
aDg = (ng-oéejdpe + (Xés-oésjdpé + Mgam’
dM = Ogzdpz +>03dP3 |

aM’ = 02dpz + 03dps

Substituting in the first three equations for dM and dM/ and remembering that

. .)s

1J

ii. Xi-Oi is equal to the relevant x;, Xp, or zero as indicated by the equi-

i. (Kij-XjMi) = (Xij—O

librium equations;

we have:



/ /7 V4 /7
dDy = (KootKootxoMa-xoMo)dps + Koadps + Koadps

5

= (Ksz-x2Ms)dpy, + Kazdps

2

7 IR ’ /
(KazotxoMz)dps + Kzzdps

L8,

)
)
) A (15.3)
g A

The coefficients of (15.3) form the Jacobian |A| of (Dz,Ds,D3) with respect to (P2, Ps,P5) -

If the international market is to be perfectly stable in the Hicksian manner, the world

excess demand for the ith commodity must exist irrespective of whether or not the other

price ratios remain constant or are adjusted so as to equate supply and demand in one or

more of the other markets. For each additional price that is held constant there is one

less unknown and one less equation to set equal to zero in (15.3).. Solving for every

such system the necessary conditions for Hickslan perfect stability are that the determin-

ants

b..
ii
ii b
Ji

b. .
HJ1, and |4 C (16.3)
b, . A
33

should be negative and positive alternately where bi‘ is the element in the ith row and

th

J column of |A| (|A| being the Jacobian determinant of the full system given by (15.5)).

Tmperfect stability requires that there shall be a world excess demand (negative

or positive for a commodity following a change in its price, after all other price ratios

are adjusted so as to equate the quantities demanded and supplied in the other markets.

Thus, if equilibrium is displaced in the market for the ith commodity, the system is im-

perfectly stable if

ap.

_i

3
Py

=gét<o (17.3)

ii

where [A| is defined as in (16.3) and A, is the cofactor of b . in |4].

In our closed economy we saw that the conditions necessary for both perfect and

imperfect stability would be fulfilled.

Can the same thing be said for our international
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system? Consider first, the requirements for perfect stability as given by (16.5). Written
in full, these require that the determinants
7 7 7
Koo + Koo + M2 - M2, Kss , Kas
should be negative; that the determinants
7 o,/ \ / / 4
KootKooia-Malt, Koz K22+K22+M2-M23)l; Kog Kas 0
4 / 4 7

K3o-MaX, Kas KaotMaX, Kas 0 K3z

should be positive; and that the determinant

;s ’
K22+K224M2'Ngb3 Koz Kas

Kao-Max, Kas o (= |a])
KooHsXs 0  Kbas |
should be negative.

It is evident that these conditions differ significantly from those established
in the closed economy. The reason for this difference (apart from the inclusion of an
extra commodity) is the appearance of asymmetric income effects between the two countries.
In the closed eéonomy model all income effects were considered to be negligible or self-
cancelling because of £he assumption that any redistribution of income would be random
with respect to téstes. In an international economy, however, where in any one country
the demand for and supply of any internationally traded good is not equal, this assumption
neither means that income effects will be negligible nor that they will cancel out. For
instance, a rise in the price of domestic importables must result (seve—where—inferior
commodities—exiad) in negative income effects in the domestic country where the demand
for exceeds the supply of importables, and in corresponding positive effects in the foreign

country where the supply of the good necessarily exceeds the demand for it. In our model,

where p; is selected as numeraire, this fact is reflected in |A| by the appearance of the
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income effects in column one associated with ihe»change in the price of good two (domestic
importables) . Only in tﬁe non-traded good sectors, where by definition the supply of
equals the &emand for the cbmmodity, do the income effects cancel out. To remove these
asymmetric income effects one would need to extend the assumption that any redistribution
of income will be random with respect to tastes, so that it refers to the world as a whole.
There appears to be little or no economic Jjustification for this, particularly as the two
non-traded goods are separate commodities.

~

If jtherefore,our systém.is to be perfectly stable in the Hicksian sense, it is
necessary to resort to probability type arguments. There are many economists who will
not accept such arguments, hoiding that from ignorance only ignorance can result. Our
pésition is not so grim, however. For instance, we do know the minimum and maximum limits
Of our variables, i.e. that Kii can range from zero to minus infinity, while Mi must be
positive and less fhan unity. We shall proceed, therefore, to consider the probable

sign of the seven determinants set out above.

| Consider first, the sign of the full determinant, |A|, which appears as the

denominator in every application of our model. One of the conditions for perfect sta-

bility is that
/ /7 7
K22+K22+(M2—M2)X2 Kos Kos

|A| Kgo-Maxs Kas 0 < 0
/ / /
KgotMaxo 0] Kas
An expansion of |A| by the first column yields:
’ /7 ? ’ 7 ’ / ’ /
|A] = [KootKoo+xa(Ma-Ms)]KasKas - Kso(Kos Kaz) + Maxo(KsaKss) - Kao(KasKas) - Maxo(KozKas)

which, when divided and multiplied . throughout by K33Ké3 gives:
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’ 7 ’ ’
Koo Koz Koo  Kaos Mz Kaos Mz  Kos
’ / X2 *2| , ’
Ksz Kas Kz Kas Mz Kas Mz Kss ,
Al = + 7 - _ + ; Kaz.Kas
Kas Kas Kas Kas
4 / ’
= (023 + §23 + x2023 - X2023)K33-K3s
where
K.i Ki‘
cbij =Ky - Ky -K—J— ;oand o = M+ M, K—J
JJ JJ
For purposes of discussion, and because most of our subsequent analysis appears
in this form, IA| is best considered in terms of elasticities. Since our choice of guan-

tity units (which has been made with no loss of generality) implies that
i. Mi is both a marginal propensity to spend as well as an income effect;
ii. K, .=X.0..-0.8,., where ¢g,, and S,, are substitution elasticities of demand
1 171 Tivig . iJ id
and supply with respect to pj, and where Xi and Oi are quantities measured
as multiples of the quantity of home exports x;, and imports xo;

it follows that |A| can be expressed in terms of quantity weighted elasticities and mar-

ginal propensities to spend:

’ ‘ ’
|A] = x2(Y2s + Yoz + Vo3 - y63)Kas.Kas .o (18.3)
where
X, 0. X, 0, ‘o,, -~ S..
.. =(F0,, -Z25..)-(Fo,, -Fs ()
id x, 1i x.; ii x., 1iJ x, 1" 'o,. - S,.
i i i i 33 33
.. - S..
Ji Ji
v,. = -C, + C(——_S—)
oot 9%5 7 %y
Xiwij = ¢ij (see assumption 10 above)
and y,, = ¢

1iJ ij
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The reader should note that in converting ¢ij into Wij the term ?jb was substituted fér
K;j which, of course, we are entitled to do when dealing with partial derivatives.

In order to determine the sign of |A| it is important to determine the sign and
magnitude of its components. In assumption 10, it was shown that ¢ij = mijxi must be
negative. In addition to the property of sign, it is also possible to infer something
about the magnitude of wij if we have some qualitative knowledge of the kind of commodi-
iies involved. The first expression in semewe brackets is negative (see assumption 8i),
Likewise, the second term is negati&e, save where both complementarity in demand and/or}
joint supply exist. Thus, as ¢ij must be negative, it follows thatit must be either
less in absolute value than (Xicii - Oisii) or equal fo it.

Conditions fqr a large wij whichrwill approximate in magnitude to the quantity
weighted sum of the own substitution elasticities for the ith good are:

i. that all own elasticities, both of supply and demand, should be high;
ii. that the amounts consumed and produced of the ith commodity should be large relative
to the amount traded, i.e. Xi and Oi which are multiples of Xy should be large;
iii. that there should be low cross elasticities, both of supply and demand, between non-
traded and importable commodities, relative to the own elasticities of non-traded
and importable commodities, 1.e. Gij and Sij low relative to o5 and Sii respect-
ively and Gji and Sji low relative to Ujj and Sjj respectively;
iv. from (iii) it follows that the cross elasticities of demand and supply between non-
traded aﬁd exportable commodities should be high relative to the own elasticities
of non-traded and exportable goods.

In summary, the expression mij which is called, henceforth, a coefficient of

sensitivity, is an aggregation of substitution elasticities in the form of a determinant.



It reflects the sensitivity of the goods concerned to price changes in the system by con-
sidering not only the impact effect of a price change but also indirect effects which are
reflected in the relative degree of competitivenéss, both in production and consumption,
between importable and non-traded goods on the one hand, and exportable and non-traded
goods on the other. It has generally, the usual properties of an elasticity, being lar-
ger when substitution possibilities are greater, and smaller when there are both comple-
mentarity in consumption and/or joint supply.

Consider next the sign of

O..=9..

Uys = Cyot CJ(E-M) .

i S I
J Jd  dd-

We know from the theory of demand that in a three-commodity world, 031f532+033=0 (see
assumption 8iii), oss is inherently negative, and that ogss and gss will be positive, save
in the exceptional case where only three goods are consumed, of complementarity in consump=
tion, in which case one of them could conceivably be negatife. As long as they are po-
sitive, o031 and os> each must be numerically less than oss. A.parallel relationship
holds for supply elasticities though they are of opposite sign. Thus, Sa; and Sso each
will be less in absolute value than Sas. Again, the case of joint supply, analogous to
complementarity in demand, is excepted. Hence, the expression

(oo

%5 " %3

normally will be less than unity and, since the numerator and denominator are of opposite
sign, negative. As the multiplying term, Cj’ must also be less than unity, this would
reduce further the magnitude of the bracketed expression. The final value of wij is ob-
tained by adding the negative value of the relevant marginal propensity to spend on im-

portables. We may conclude, therefore, that the term wij will be negative and less than

53.
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unity though it will exceed in magnitude the marginal propensity to spend on importables,
the extent of this excess depending upon the relative degree of substitutability between
importables and non-traded goods on the one hand, and exportables and non-traded goods

on the other.

Thus, Y23 and Wés normally will be larger than Cs and Cé respectively, but less

than unity.

We are now in a position to examine the probable sign of |A|. The necessary

conditions for a positive |A| and, consequently, for possible instability are that

¢23 + ¢é3 + V23 - Wé3 > 0
which requires:

i. that the foreign country's marginal propensities to spend on foreign exportaﬁles
and non-traded goods respectivély should exceed considerably the domestic coun-
try's marginal propensities to spend on the same commodities;

ii. that in each country the quantity weighted own elasticities of demand for and

domestic
supply of importables be very small as this would ensure small coefficients of

sensitivity.

There are strong a priori reasons for considering the fulfilment of these con-
ditions to be abnormal. First, for |A| to be positive both coefficients of sensitivity
must be small, which implies complementarity in demand and joint production: if gég and
Ség are very small it means that commodity two cannot be substituted for either goods one
or three so that commodities one, two, and three all must be consumed and supplied in
fixed proportions; similarly, in the domestic country. Now, it is improbable where
such strong complementarity exists in each country that tastes and production conditions
would not be similar also in the two trading areas. If this is so, it is easy to demon-

strate that Vo3 and Wés would tend to cancel each other out.
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Secondly, by considering a sufficiently small volume of trade relative to the
scale of the world economy, the negativeness of |A! can always be secured, for every Xi

and Oi in the model is measured relative to x;=xs (providing the trade balance is small
in relation to the volume of trade).‘ Indeed, a sufficient condition is that one country
produces the majority of its consuﬁption of importables or that its consumption of expdrt-
ables is large relative to its exports. As the foreign countfy in our model:represents
the rest of the world, these conditions are likely to be satisfied.

Finally, recourse is had to the probabilistic argument that the sum of two terms
(P2 + Wég), the value of each of which can range from zero to infinity, is almost certain
to be greaﬁer than the difference between two terms (Wgs - Wés), the value of each of
which cannot exceed unity. This line of reasoning, of course, is vulnerable to the scep-
tic's objection that from ignorance only ignorance can result. Nevertheless, we afe not
entirely ignorant - at least the range of values of the parameters is known.

Consider next the three second-order principal minors

/ /
K22+Kéa+(Mé-M2)X2 Ko3 |KootKoot+(Ma-Ma)xs  Kaa Kaa Y
| (=|8]), | , , , [(=lc]), , | (=]D]),
Kgo-Msxo Kas KgotMaxo Kas: 0 Kas

whose signs must all be positive if the conditions for perfect stability are to be satis-

fied. |D| is obviously positive by inspection. An expansion of |B| yields
|B| = [K22+Ké2+X2(Mé-M2) - Kos Rea X2Ma Egg]K33
K3z Kas

which, when converted to elasticities, gives
/ /
|B| = xo[PostyostErstCa]Eas . . (19.3)
A positive |B| requires
/ /
Uos + Vo + Eap > -Co

For reasons advanced above it 1s scarcely conceivable that this condition would not be

&
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met. A similar expansion of |C| gives

lc|] = X2[¢é3'¢és+E22-C2]Eg3 ' Coe (20.3)
which, if |C| is to be positive, requires

¢é3 + Bz - C2 > wés
From inspection it can be seen that |B| is more likely to be positive, on probability
grounds, than is |C|. Nevertheless, |C| is almost certainly positive, the same arguments
applying here as were used to justify the negativeness of the full determinant.

Finally, we must consider the three, first-order, principal minors

[K22+Ké2+ (Mé'Ma)] = |E|, Kas, Kés;
of which the last two necessarily are ﬁegative. If |E| is less than zero, all the con-
ditions necessary for the perfect stability of our model are satisfied. Converting |E]
to elasticities we have

;-
X X ’ 0 0 Y Y
|E| = Ei o2z + Ei'czz - ;i’szz - Ei S22 + C2 - Co I (21.3

which, if |E| is to be negative, requires

7 ’
X2 X2 7 _Q2g . 02 4
xs 922 T 5 022 - 3o Saz X Sz2 > C2 - C2
Once again, the arguments used above apply with undiminished force. All of our Xi are

multiples of xs, so that the magnitude of ooz and Uég would be enlarged accordingly. At
the same time,»we have the sum of four parameters each of which can range in value from
zero to minus infinity, offset only by the difference between two propensities which in-
dividually cannot exceed unity. Finally, it should be noted that there are grounds for
considering the difference between the two income effects to be negligible. It was
pointed out earlier that international trade introduces asymmetric income effects, a rise
in the price of domestic importables necessarily reducing income in the home and increas-

ing income in the foreign country. Where a common good is involved it seems plausible



to argue that the income effects incﬁrred by the surplus of consumption over production
in the one country should cancel‘the income effects arising from the surplus of produc-
tion over consumption in the other country. Necessary and important qualifications are,
of course, that tastes are more likely to differ between trading areas than within them

and that income effects involving the non—traded commodity of each country do not refer

to a common good.

The arguments set out above hold a fortiori in the case of imperfect stability
(see equation (17.3)) where it is only necessary to show that |al is paguﬂﬁve and that
all setvad order priﬁéipal minors are POSthve- Hence, it is contended that on reason-
able economic and probabilistic grounds our international system is both perfectly and
imperfectly stable in the manner defined by Hicks. |

3. Dynamic stability of the model '

We must concern ourselves with a fundasmental objection, first made by
Samuelson [93%;94], to the Hicksian concepts of stability.

Hicks pointed out in his text that the method of comparative statics has no
meaning unless the economic system is dynamically stable, for only stable systems tend
to approach equilibrium when disturbed. He concluded correctly, therefore, that the
conditions for true dynamic stability would provide important information about the pro-

perties of static equilibrium:

The laws of change of the price-system, like the laws of change
~of individual demand, have to be derived from stability condi-
tions. We examine first what changes are necessary in order
that a given equilibrium system should be stable; then we make
an assumption of regularity, that positions in the neighbour-
hood of the equilibrium position will be stable also; and hence
we deduce rules about the way in which the price-system will
react to changes in tastes and resources [26,62].

Fl
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Unfortunately, the Hicksian conditions of stability are not true dynamic stabi-
lity conditions. Samuelson has shown that it is inadmissible to assume, as does Hicks,
that when the price of one commodity is out of equilibrium the prices of all other commo-
dities are either unchanged or are adjusted instantly to their new equilibrium [93,111-112].
When a dynamic system is involved true dynamic stability depends not only upon the slopes
of the excess demand functions, Di’ but also upon the relative speeds of adjustment in the
different markets. For instance, Samuelson gave examples showing that neither perfect
nor imperfect stability of the Hicksian kind is sufficient to ensure true dynamic stabi-
1lity under all circumstances. Indeed, a system could be dynamically stable even though
it were neither perfectly nor imperfectly stable in the Hicksian sense.

Since Hicks does not refer explicitly to speeds of adjustment in the different
markets, he would appear to have developed stability conditions which are independent of
reaction speeds. For instance, in assessing the effect of a change in price of the ith
commodity Hicks assumes that all other prices adjust to their new equilibria while no
further change occurs in the price of the ith commodity. Thus the reaction speed in
the ith market is assumed small, relative to other reaction speeds. But when consider-~
ing the jth market he must likewise assume that the speed of adjustment in this market
also is small relative to other reaction speeds. Yet this is inconsistent - the reac-
tion speed in the jth market cannot be small relative to the reaction speed in the ith
market at the same time as the reaction speed in the ith market is small relative to that
in the jth market. In fact, Hicks is postulating a different dyhamic system for each
market and it follows that the stability conditions he derives cannot be consistent with
multi-market equilibrium unless stability is independent of the different reaction speeds.

If time is introduced to our model, an explicit statement must be made concern-

ing the laws of price change before the time paths of the prices, following a disturbance,
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are investigated. Many different types of adjustment processes may be introduced
[25,263-69] . Generally, a multi-market equilibrium is dynamically stable if every price

approaches its equilibrium level over time following a slight displacement from equilib-
rium, i.e. if
' °
oS LI
where pjt is the price of Xj at time t and pg is the equilibrium price of Xj'
Consider again oﬁr international system, this time assuming that if the price
of a good falls when its supply exceeds its demand, the system is dynamically stable. It
is assumed that stability is dependent not only upon the slopes of the excess demand func-

tions, but also upon the relative speeds of adjustment in each market. Assume further

that the rate of change in price in each market is proportional to the amount of excess

demand (negative or positive) in the market. Then, in such a system,
a
a = o=l
d
qto = osls
/’
a r_7
F6o = 03D

where Di is the (negative) excess demand function and ai is the proportionality constant
relating (in this case of excess supply) the rate of decrease in the ith price to the

amount of negative excess demand for the ith commodity.

In our three-equation system, therefore, we have for small deviations from

dt

equilibrium
%%g = Qgbaa(P2-p2)+azbas(pa-p3)+ agbés(pé-péf) %
%%é = Ozbsz(p2-p2)+osbas(Pa-pa) g v (22.3)
dps _ 05b 52 (P2~ ) +0absa(a-pY) g
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where bij is defined as in (16.3) and the superscript ° refers to the equilibrium price.

By standard mathematical procedure the characteristic equation of the differ-

ential equations (22.3) is:

B ’
Gaboz-A Ozbzs O2bas
Olsbss Oésbgs‘A 0] . . e (23.5)
.7 2. 7 )
azbas 0 asbaz~\

which, if non-zero solutions are to be obtained,must be identically equal to zero.

Now, it is a well-known mathematical fact that if a differential equation system
with constant coefficients such as (15.3) is to have stable solutions ,the real parts of
the roots of (23.3) (including the real parts of any complex roots), must be negative.
Otherwise, the necéssary dampening factors would not be present inrthe exponential solu-
tions.

There exist necessary and sufficient conditions on the coefficients of a cha-
racteristic equation such as (23.3), known as the Routh-Hurwitz conditions [25,429-39],
to guarantee stability. These are that in (23.3)

i. —Zaibii >0
boz  bos bés
ii. 4xéxéx; baz  bas 0 = 4xé1§x; lal >0

7 7
basz 0 bas

b, . .
11 bLj‘ s 4
iii. (—mibii)(za.a. ) + dz0z0z |A| >0 (i,3=2,3,3")
. 1J 0p ,

Ji JJ

We proceed with the laborious task of expanding these different conditions.
(1) -=x.b,, > 0.
‘ iii

If we revert to the elements of (16.3) this becomes:



'[az(K22+Kée+iaMé-X2Mé) + Olakizs + aé&és] >0
or, in terms of quantity-weighted elasticitieé and marginal propensities to consume:
'[aéxz(E22+Eéa+Cé-Ca) + 0zEaz + aé&éﬂ >0
where Eii is the aggregate quantity-weighfed sum of the demand and supply substitution
elasticities for the iJGh commodity with respect to the ith price. It is most improbable
that this condition would not be fulfilled. At a glance, it can be seen that the condi-
tion is stronger than the first order conditions needed to ensure Hicksian perfect stabi-

/ ,
lity for, even if Cs > -E22-E£2+Cg, the excess times o would need to exceed a3E33+aéE§3 -

a most improbable situatiog.
; |P22 b2z bas ;
(2) «a=xz03 |b3z  bas 0 = —ozaa0s |A] > 0.
: bha O Dbis
Once again, replacing the bij‘s by their respective elements in (16.3), we require:
’ ’ ? :
KootKootxo(Ma-Ma) Koz Kog
?
-Gl20a03 | K3a-MaX, Kas 0 > 0
/ 7 ’
KaotMaX, 0 K33

An expansion of this determinant by the first column, when multiplied throughout and di-

vided by OsKas.0oKas, and converted into elasticity form, yields the condition:

—x2[a2(¢23+W23+¢53-Wéa)kngé(Ess-Eéa) > 0.

We have seen that the expression in‘curved brackets must be negative if the third
order condition for Hicksian perfect stability is to be fulfilled (equation (18.3)). It
follows that the similar condition for dynamic stability is neither more nor less.festrict-
ive. As in the static case, the expression can be of perverse sign if, and only if, Més

exceeds ¢23+$£3+¢23 in absolute magnitude. Arguments advanced earlier suggest that this

would not be the case in practice.
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(3) Finally, we require:
| ii bij r
(-Zaby; ) (Zoay | "y | Hoz0safA] > 0.
: Ji Jd-
A laborious expansion of this expression and a cancellation of like terms gives us, upon
conversion to elasticities, the condition:
o 2 2 o !l o of 7 7 i o o7/ /o E/g

- {[o50sx3BH0/502x 2B as] (7 ) Bast [a50ax8B 105 0oxoFas] (1 ) Eastomns (ESsEas ) +0a 0 (B35Eas)

' ' 7 '/ )

+2(EagEas) [0=0a0axzp]} > O

wheretEii is the quantity-weighted elasticity form of Kii’

;7
B = EootEgot+Ca-Co ,

]

V4 ¢23+W23+E22+C£:
and po= ¢é3-¢éa+E22‘02 .

It can be seen that our last condition could be negative if, and only if, g or
¥ Oor p are negative. We have aireadylad occasion to examine the probable signs of these

expressions, concluding in each case that they would be negative. B is one of the first

order conditions for Hicksilan perfect stability and y and p are two of the second order

conditions. It is noteworthy that while the non-fulfilment of any one of these conditions

could destroy perfect stability in the Hicksian sense, this would not necessarily be so
where dynamic stability is concerned. The final result would depend upon the different
reaction speeds.

In the special case where all reaction speeds are the same, the unit of time
could be selected in such a way that they all equal unity. Then the conditions for the
dynamic stability of our system become:

(1) -{x2B + Eas + Egg) > O .
(25 -{X2[¢23+W23+$é3-¢£3]EssEgs] > 0.

\ o ’ 2 Y ’ ’ ’
(3) -{Eaz(x5B+x2E33)y+Eas(x2B+x2E33)u+E3sBas(EastEas)+2xo(Easkss)p} > O.
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At this Jjuncture, the following tentative conclusions are offered.

1. SubJject to the nature of our dynamic assumptions, there is a strong case for

expecting our international system to be dynamically stable.
2. These arguments would appear to be aworer . & conclusive thenthose offered to
establish the perfect stability of our model in the sense used by Hicks.. In other words,
our conditions are less restrictive.
3. Obviously, different dynamic assumptions would yield different stability con-
ditioms. For instance, we might have assumed:
i. a cobweb relationship whereby supply adjusts to price after a given time lag;
ii. a situation in which price falls, not when supply exceeds demand, but when accumu-
lated stocks exceed a normal value;
iii. a situation in which the rate of adjustment in one market depends upon the excess
demand not only in that market but also in other markets; etc.
L. Finally, even within the limits of our dynamic assumptions, the stability of our
model holds only in the 'small'. Where other than small deviations from equilibrium are
contemplated our method of analysis is inadequate. However, it is worth mentioning in
defence of linear approximations first, that several empirical investigations support this
assumed relationship and, secondly, that a proof has been given that the stability of
linear approximations is itself a necessary, if not sufficient, condition for the stabi-

lity of more complex dynamic systems [94,256-25T7].

F. CONCLUSION

In concluding a long chapter the opportunity is taken to emphasise three points

which have emerged in our analysis.
First, this chapter has served to introduce two expressions which appear con-

sistently in later applications of the model - the coefficient of sensitivity Wij and the
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propensity term. Wij' That qualitative conclusions can be drawn from a four-commodity
model is due to the fact that we are able to establish certain qualitative and quanti-
tative properties concerning these parameters.

Secondly, as pointed out in the last section, our model can be assumed to be

dynamically stable subject to the nature of our dynamic assumptions. Moreover, in slightly

varying form, the expression ¢23+$é3+¢23-¢é3 appears as the denominator in all developments
of our model. In every case we assume it to be negative which is similar to assuming that
our model is also imperfectly stable in the Hicksian sense (see equation (17.3)). One
might argue that too much stress has been placed on establishing the stability.of our sys-
tem - that as we do in fact observe a stable pattern of behaviour in the real world it may
be better to assume stability from the outset. While there are many precedents for this
approach the primary obJjection to it is that instability has been acknowledged in the
literature as a distinct possibility and that such an approach obscures its real cause.

This leads us to our third point which is that low elasticities are not in them-
selves, as is popularly believed, sufficient to ensure the instability of the international
éystem. Low elasticities are necessary, but the other necessary coﬁdition is the presence
of asymmetric income effects which arise, as long as we assume that within a country money
income is redistributed at random with respect to tastes, because of the disparity between
the supply of and the demand for internationally traded goods in each country. This point
is shown clearly in our testing of the stability conditions where, in every case, one income
effect must exceed another as a necessary condition (though not sufficient) for instability.
Thus, in the cases cited, instability could only occur if

7 ! !
C2 > Cz, G >V, MB)CI?

?
or Yoz > Vo3 .
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L. THE TRANSFER PROBLEM

A. TINTRODUCTION

One hesitates before embarking upon an analysis of the transfer problem because
that once controversial topic appeared to have been settled finally by two masterly ar-
ticles of Samuelson [35;36] and a subsequent note by Johnson [377. However, though they
exhausted thoroughly the logical implications of a two-good, two-country model, these
comprehensive surveys of the topic did not deai in a rigorous manner with a world in which
non-traded commodities were included specifically. Among other qualifications of his
analysis mentioned by Samuelson was the comment that

. we are still a long way from the conditions of the real

world, involving many goods ... in the case where domestic
goods are created by transport costs ... it is-not clear that
the terms of trade ... can be presumed to change in any one

direction [36,288].

In this chapter the four-commodity model Just developed is applied to the trans-
fer problem, the analysis dividing readily into two parts. Section B is concerned with
a rigorous examination of the effect of a transfer upon relative prices and real income in
a world characterised both by the presence of non-traded commodities and the absence of
all impediments to trade, whether of an artificial variety such as tariffs or of a natural
variety such as transport costs. In Section C the model is expanded to inciude the effect
upon the general solution of tariffs and transport costs. In the final section our re-
sults are summarized.

Two points should be noted. First, at no stage is an attempt made to review
the extensive literature which centres upon this once controversial issue as this would
involve a mere restatement of doctrinal history already covered comprehensively in several
standard works [52,290-387; 14,63-8%; 35; 36]. Secondly, the problem.is approached from

the classical viewpoint, it being assumed that the value of world production and world



expenditure are equal and that all resources are fully employed. These assumptions con-
trast with those used in Keynesian-type models with constant price levels and national
products determined by aggregate demand. In other words, the transfer problem which we
shall investigate is a real as opposed to a monetary phenomenon.

B. THE ZERO-IMPEDIMENTS CASE

1. Development of the Model

It is our intention in this section to obtain a general four-commodity criterion for the
effect of a given transfer (B) upon the terms of trade when there are no impediments to
trade such as tariffs or tranéport costs. (B) appears as a trade deficit for the for-
eign (receiving) country and as a surplus for fhe domestic (paying) country. In fact,

it could be considered either as a balance to be manipulated by relative price changes
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in which case it would concern the problem of the balance of payments, or as a given trans-

fer requiring such relative price changes. We adopt the latter approach and consider B

as an independent variable.

The set of equations (1.4 )to (6.4) provides the equilibrium equations of the

model:
/ /
X]_:Ol—X:L:Xl—Ol
X2=X2-02=O{;\_-Xé o e e
O=X3—03
0’ = x5 - 04
M = 01p1 + O2p2 + Ogpg - B

/ / V4 /7 7
M = 0O1p; + Ozps + Ozpas + B

The equations (1.4) define the paying country's exports, Xy ,as equal on the one
hand to the domestic supply of exportables, 01, less the domestic consumption of export-

ables, X1, and on the other hand, to the difference between foreign demand for’home

(1.1
(2.1)
(3.4)
(h.1)
(5.4)
(6.1)



exportables, X{, and the foreign supply of them, O{. Similarly, the domestic (paying)
country's demand for imports, xo, 1s defined as equal either to the home consumption 6f
importables, Xo, less the domestic supply of them, Oz, or to the foreign supply of home
importables, Oé, less the foreign consumption of them, Xé. These equations reflect the
fact that in equilibrium the world supply of and demand for each internationally traded
good must be equal. The third and fourth equations are given by the requirement that
the supply of and the demand for non-traded goods must be equal in each country. The only
modification made to the free trade set of equations is because of the transfer. Expend-
iture is no longer equal to the value of production in each country, being less in the
paying country and greatér in the receiving country by the amount of the transfer itself.
It is still true, however, that total world expenditure is equal to the total value of
world production.

This time, in our development of the model, we select ps, the home price of im-
portables, as the numeraire and drop the supply-demand equation(l.ﬁ). Furthermore, by
an appropriate choice of quantity units ps is set equal to unity. ‘We know that in each
country the demand for a commodity is a function of the two independent relative prices

and of money expenditure, while the supply of a commodity is related functionally to the

two relative prices. Thus, in the domestic country,
Xi = Xi(pl)pSJM)

and .
Ol = Ol (Pl} pS)

while in the foreign country

X

’ 7

Xi (Pl)PB)M )

and .
0

[ SN

’ ’
Oi(Pl:PS)

Differentiating totally the set of equations (2.4) to (6.L) we obtain, where
3%, 30, dX. ' '

X,. = L N - i
137 55,0 % a0 MM ey



dxz = (X21-021)dp1 + (X23-023)dps + ModM N
axa = ~(Xb1-0%1)apy - (Xbo-0la)dph - Mba’ .
0 = (X31‘031)dpl + (Xss-oss)aps + MzdM ..
0 = (x51-0%1)apy + (xbo-083)aps + Mba’ C (
a = Oldp1+63dp3-dB ' .. (
aw’ = oldp; + 0%dps + dB o (
In the last two equations use khas been made of the condition that zpiin=O.
More simply, this means that in a world in which full employment without inflation is
assumed, the ratio of changes in production must be equal to minus the ratio of marginal
costs which, given perfect competition, is equal to minus the ratio of prices. This ac-
counts for the omission of all terms in the last two equations involving a price times
quantity change.
We now proceed to:
i. substitute equation (11.4) into equations (7.4) and (9.k4);
ii. substitute equation (12.4) into equations (S.Mj and(lO.hj;

iii. substitute into the resulfing equations (Kij_xéMi) for (Xij-oij) where Kij is the
aggregate demand-supply substitution effect; ana for the termé (Xi—Oi) which
arise after these substitutions, the relevant x;, Xo or zero as indicafed by
the equilibrium equations;

iv. cancel and collect terms wherever possible.
This yields the following rearranged set of equations.
(Ko1+x1Mo)dpy + Koadps - dxo = ModB .
(K31+X1M35dpl + Kazdps = MzdB
(Kby-xaMl)apy + Kbodpd + dxz = -MAdB :
(ks -x:M0)dpy + Kdadpd = =M3dB —_
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(T.4)
(8.4)
(9.4)
10.4)
11.uj
12.4)

(13.4)
(1h.4)
(15.1)
(16.4)
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The change in the price ratio py is our measure of the change in the terms of trade due
to a transfer from the domestic (Paying) country to the foreign (receiving) country. A
positive dpy means that the terms of trade of the paying country have improved, p, rising
relative to po. Conversely, a negative dp; would mean a fall in p; (the price of domestic
exportables) relative to po (the price of domestic importables) and an adverse movement in
the terms of trade of the paying country. It follows that anvadverse movement in the
terms of trade of the paying country must represent a favourable movement in the terms of
trade of the receiving country and vice versa.

The solution for the effect of a transfer on the terms of trade cobtained from
the set of equations (13.4) to (16.L4) is:
| Mé Kos o -1
Ms Kas 0 0]
Mh 0 Kbs 1

M O Kis O

dpy _

dB Koj+xiMs  Kos 0 -1
Kay+xiMs Kaz O 0
Kei-xiM2 O Kgs 1
Ko1-x1Ma O  Kbs O

Inbthe denominator of this result we make use of the homogeneity condition that ijjKijzo
to add column two and three to column one, thereby obtaining aggregate demand-supply sub-
stitution effects with respect to the price change in commodity two in both the foreign
and domestic countries. At the same time, providing the transfer is small relative to

the total value of trade and given that prices are unity initially, x; must be approxi-

mately equal to xo.



Our solution may now be written:

Mo Kos 0 -1
Ms Ksz O O
/ ’ (= |A|)
M, O Kbhs 1 |
/ /7
-M 0 K 0
d.p _ 3 33
aB
Koo-x2M2  Keos o -1
K3o-x2M3  Kas 0 0
- ’ 7 ’ (= |B|)
K22+X2M2 0 Kgg 1
KaotxsMs O Kag O
A Laplacian expansion from the first two rows of |A| and |B| gives:
’ 7
Mz Kas| Mz Kaos
- Kag + | , , Kas
M K M, K
dp _ 3 33 3 33
dB ’ ’ ’ ?
Koz Kasz| |, Koz Kas Mz Kos| |, Mo  Kes
Kaz + | , , | Kez - X2 Kag + x2 | , , | Kes
Kaso Kaaz Kz=2 Kas Mas Kas Mz Kas
Dividing top and bottom by (Kas'Kas),
i /7 4
Mo Kos Mz Kos
?
Mg Kas M4 Kaa
- + 7
K K
dpy  _ 33 33
7 7 7 7
B Koz Koz Koo Kos Mz Kos Mz  Kas
Xo X2
7 7 7 ’
Ks2 Kas Kao Kaa M3  Kas Mz  Kas
+ - +
’ ?
Kas Kas Kas K3z
Expanding the determinants of our answer, we have:
/
ggl — ¢23 - ¢23 L. (lT-
/ /
¢23 + ¢23 + Xoboz - Xobes

where
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Kij

¢.. = -My + M, =/

i X..

J d 33

and

Kji
b.. =K.. - K., ==

iJ ii ij K.,

J Jd

Since our choice of quantity units (which has been made with no loss of generality) implies
that 1. Mi is both a marginal propensity to spend as well as an income effect;

ii. K. .=X.o

. =K, 0,5,., where o,. and S,. are substitution elasticities of demand and
ij i ij i

i3 i1
supply with respect to pj, and where Xi and Oi are quantities measured as mul-
tiples of the quantity of home exports x; (=x2 approximately, as long as prices
are unity and B is small relative to the volume of trade);

it follows that %%L can be expressed in terms of quantity weighted elasticities and mar-

ginal propensities to spend:

Vo3 - Wés
H = y; y . (18.14)
Vos + ¢23 + Vo3 - Vo3

where H (= EEL %%) is the rate of change in the terms of trade due to a transfer expressed
l .

as a proportion of the value of tradeg,

‘ Oss — S,
C. +C <j_23;___ﬂl
i N o S

V.. =
i R
J 33 7 73
(%i Oy > %i Xy O 517 S
by (R - 2s,) ey, - bs,) ()
ij Xi ii Xi ii Xi iJ Xi ij ~0jj Sjj

Vij = %15 and

1l
=

%0 5
The reader should note that in converting ¢ij into Wij’ the term Kji is substi-

tuted for Kij which, of course, we are entitled to do when dealing with partial derivatives.

2. The Direction of the Shift in the Terms of Trade - the Two-Commodity Case

Before the more complex multi-commodity criterion (equation 18.4) for the ef-

fect of a transfer on the terms of trade is analysed, it may be of assistance to the reader
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if the simple two-commodity answer is derived from it by setting to zero all terms which

involve non-traded commodities: ,
Co - Co
H = ~ # .« . . (19.4)
Xg _ 0 : X2 14 _ 02 ? 7 _
(Eg O22 ;i 522) +(§; 022 S22) + (C2 - C2) :

Xo

Given stabilify in the international system, the direction of the shift in the
terms of trade is dependent upon the numerator of H. Consider for a moment the reason
for a shift in the terms of trade. vaiously, such a movement will occur only in res-
ponse to an excess demand, generated as a result of the transfer, for one of the traded
commodities. As long as the receiving country increases its consumption of the two goods
by the same amounts as the paying country reduces its consumption of them, there will be
no excess demand, no induced price movement, and no shift in the terms of trade. This
fact reflects itself in the criterion: as long as the marginal propensity to spend on
importables in the paying (expenditure-reducing) country is the same as the marginal pro-
pensity to spend on the same gooa in the receiving (expenditure-increasing) country, there
will be no excess demand for either commodity and no change in the termé of trade, money
and real income declining by exactly thqﬁmount of the transfer in the paying country and
increasing by exactly the amount of the transfer in the receiving country.

What if the paying country's marginal propensity to spend on importables exceeds
that of the receiving country? 1In this event, the reduction in the amount of importables
consumed in the paying country would exceed the increase in consumption of domestic im-
portables in the receiving country, thereby generating an excess supply of importables
upon the world market, or, necessarily, an excess demand for the paying country's export-
ables since income is assumed to be equal to expenditure, i1.e. Cl+Cg=C{+Cé=l. Given
stability, this excess demand for domestic exportables can be eliminated only by a rise

in their price relative to that of importables, the terms of trade necessarily improving



for the paying country. Conversely, if Cé shquld exceed Cp, the terms of trade movement
would favour the receiving country.

Samuelson has pointed out that in the zero-impediments,two-commodity case there
can be no a priori grounds for supposing that one marginal propensity should exceed the
other. As long as we are ignorant concerning the quantitative magnitudes of the para-
meters, there can be no presumption in favour of the orthodox conclusion that the terms
of trade should move adversely for the paying country [35,299]. Arguing on equiprobabi-
1lity lines, as does Samuelson, that the marginal propensities are identical in each coun-
try, ﬁeans that there would be a zero terms of trade effect. We turn now to examine the
effect upon the criterion of the introduction of non-traded commodities in each country.

3. The Direction of Shift in the Terms of Trade - the Four-Commodity Case

Remembering that the international system is assumed to be stable, the relevant

criterion is now given by the numerator of equation (18.k4):

AV

Vo3

c.i-Si.
where V. .= -C.+C.-$L———41 .
1o y78y;

This states that the terms of trade will improve (deteriorate) if the value of

the paying country's propensity term exceeds (is less than) that of the.receiving country.
The influence of the non-traded commodity is best consideréd in two stages: the effect
of the marginal propensities to spend on non-traded commodities; and the effect of the
substitution possibilities in consumption and production upon the magnitude of the mar-
ginal propensities.

i. Superficially, from an examination of the propensity terms, it would appear
that the larger the magnitude of the marginal propensity to spend on non-traded goods in

the paying country and the smaller the non-traded propensity in the receilving country, the
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greater is the possibility of the terms of trade movement being favourable to the paying
country. In fact, the larger the non-traded propensities, the greater will be the influ-
ence of the non-traded commodity upon the direction of the shift in the terms of trade but
it is impossible to specify in which direction this influence will tend unless something
is known of the substitution possibilities in the system.

ii. The direct effect of the transfer is to increase expenditure on commodities at

constant prices in the receiving country and, likewise, to reduce expenditure upon commo-

dities at constant prices in the paying country. Excepting the unlikely case in which

one of the non-traded commodities is an inferior good, or where either the own elasticity
of supply of, or demand for, the non-traded commodity is infinite, this increase in ex-
penditure in the receiving country must increase the price of non-traded commodities and
the decrease in expenditure in the paying country must reduce their price. As a result
of these changes in the.prices of the non-traded commodities, the consumption of traded
commodities would increase in the receiving and decrease in the paying country; similarly,
the supply of traded commodities would decrease in the receiving and increase in the pay-
ing country. The net effect upon the terms of trade of these shifts in consumption and
production (which would tend to depress the price of traded goods in the paying and to
raise the price of traded goods in the receiving country) would depend upon the substi-
tution possibilities in consumption and production. Geﬁerally, given the magnitude of
the non-traded propensities, the greater the substitution possibilities in consumption and
production in each country between non-traded commodities and exportables relative to the
substitution possibilities between non-traded commodities and importables, the more pro-
bable is the orthodox presumption that the terms of trade would turn against the paying
country.

Let us now consider whether a presumption can be established that the terms of

Th.
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trade will move in a direction either adverse or favourable to the paying country. In
our analysis of the two-commodity case it was pointed out that on equiprobability grounds
there exists no reason for assuming a terms of trade movement in favour of either country
when there are no impediments to trade. This conclusion was reached by Samuelson who
rigorously terminated what had seemed to be an interminable squabble between the adherents
of the orthodox (terms of trade movement adverse‘to the paying country) and modern (terms
of trade movement favourable to the paying country) exponents. |

Several economists, however, have endeavéured to create a presumption one way or
the other by the addition of non-traded commodities to their models. Of these attempts
only that of Viner [52,348-49] is logically successful in providing a defence for the or-
thodox position. His argument, which depends entirely upon the assumption that there
exists in each country a class of non-traded goods which is infinitely substitutable in
production with exportables, is seen as a special case of our own general, multi-commo-
dity criterion. This assumption of Viner's would have the effect of reducing to zero
the substitution elasticity weight in the paying country's marginal propensity term (Wgs)
while, at the same time, the corresponding weight in the receiving country's propensity A
term would be increased to minus unity. The criterion would then become:

¢t + ¢l

NIV

Ca
Arguing along equiprobability lines that 02=C;, it follows that the terms of trade of the
paying country would deteriorate, thus vindicating the orthodox point of view. Viner's
approach, however, depends not only upon equiprobability arguments but also upon his res-
trictive assumption concerning production substitution possibilities, which is the same
as assuming non-traded and exportable commodities to be one and the same good as far as
producers are concerned. There would appear to be no economic Justification for this.

Moreover, even if a bias did exist so that, in production, non-traded commodities were
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more competitive with exportables than with importables, the effect of this could be more
than offset by an opposite bias on the consumption side.

Before this restricted but nonetheless logically successful attempt of Viner's
to support the orthodox viewpoint, Elliott [85] and Samuelson [35,3%02-3] with even more
restrictive assumptions failed to achieve the same result. Again, their attempts appear
as a special case within the context of our general model.

Samuelson introduced the non-traded commodity by assuming, first that supply
elasticities were zero, and secondly, that the effect of any change in non-traded prices
upon the marginal propensities to spend would be neutral, i.e. gél=gg2 and gso=0ga7. In
this case our formula reduces to:

-Cp + Cs (-3) £ -G +¢3 (-
where again, there can be no presumption eitherAway if we argue élong equiprobability lines.
This approach, of course, neglects entirely the influence of the substitution possibilities
upon the direction of the shift in the international price ratio.

Are we then to conclude, when there exist no impediments to trade, that the in-
troduction of non-traded commodities fails by eéuiprobability argument to indicate grounds
for a presumption as to the direction of the movement in the terms of trade following a
transfer? 1In fact, though we shall conclude that insufficient grounds exist for such a
presumption, the writer would like to record first, a special case which does provide a
slight bias in favour of the orthodox case and, secondly, another similar case which pro-
vides no presumption either way. Both examples depend entirely upon equiprobability type
arguments, the first containing more gestrictive assumptions than the second.

Consider the terms ¢-55 and @és as they appear in equation (17.4). Forming

elasticities our criterion becomes when written in full:
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Now, extend the equiprobability argument so that not only are marginal propensities to
spend equal in each country but also awerage propensities to spend and demand and supply

elasticities. In this case, the above criterion leaves a remainder (R):

CanSg 1 1
R = =+ = > 0
033-833< X3 X3
which is due essentiallyAto the fact that, given our assumptions, the sum of the supply
and demand for domestic importables in the foreign (receiving) country necessarily is

greater relative to the volume of non-traded goods than is the same sum in the paying

country. Thus,

/7 .
L2 . X; (average propensities to spend equal)
X3 X3 »
but Xo > 05
' e /
whereas ‘ X5 < 05
hence,
’ ’
%2 _ Q2 02 _ 02
X "0s T X705

The remainder would teéend to disappear, given our assumptions, only if So5 were to exceed
gufficiently Ség and there does not appear to be any a priori reason why this should be
the case. Howevér, the magnitude of the remainder normally would be small unless the
volume of trade approximates in size to the consumption of non-traded commodities in each
country. Nevertheless, that is nevertheless for those who would accept this equiproba-
bility type of argument, a slight presumption has been created in favour of the orthodox
viewpoint that the terms of trade of the paying country would‘deteriorate.

At this Juncture it may be thought that a further logiml extension of the equi-
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probability argument, so that average propensities to produce were also equal, would re-
establish Samuelson's two-commodity conclusion that no presumption can be made in either
direction. In fact, if we assume the latter and equal average propensities to spend, it
follows that Xo=05, etc., and that no trade would occur. Symmetry assumptions in terms
of average propensities to spend and to produce are inconsistent with trade.

Next, we consider a less restrictive case which favours the 'no presumption'
hypothesis. This time, in equation (17.4), before converting ¢s3 and 053 to elasticities
Fo—etegEiedrties we substitute Kas and Kég for Kos and Ké3 respectively and our criterion

in elasticity notation becomes:

? S ’ oh S/
“Cs + Ch + Cs gs2 Sse A 032 Ssz
033-033 033-933

INIV
O

The reader will note that the quantity weights associated with the elasticities have been
cancelled out. In this case, the assumption of equal average propensities to spend is
no longer relevant, but the assumption of equal marginal propensities to spend and of
equal supply and demand elasticities in each country leads to the conclusion that there
will be no remainder, and hence, no presumption as to a terms of trade movement in either
direction.

There is a tendency, because of the initial substitution, to identify the two
cases set out above. In fact, 523=Sé3 implies that 832¥Sé2 unless average propensities
to produce are also identical, and this we have seen to be inconsistent with trade. The
two cases involve, therefore, quite different assumptions.

This last conclusion should not be taken to mean, however, that because by equi-
probability argument there can be established no or only a slight presumption as to‘the
direction of the terms of trade change, the influence of the non-traded commodity upon

the outcome is negligible, for as was shown earlier, the additional relationships intro-
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duced by the presence of non-traded goods could affect vitally both the magnitude and the
direction of the shift in the terms of trade. To ignore these relationships when making
a quantitative assessment would be to risk a serious error.

Finally, we note the 'few tentative speculations' of Samuelson upon the effect
of non-traded commodities upon the transfer problem [36,289]. He was of the opinion that
the determining factor would be the relative degree of substitutability, on the side of

production only, between non-traded and exportable goods on the one hand, and non-traded

and importable commodities on the other. Generally, he felt that the production relations
between exportable and non-traded goods would outweigh the others, thereby supporting the

orthodox conclusion. It has been shown clearly, however, that substitution effects on

the side of consumption are equally important. One may presume that Samuelson's failure

to perceive this was due to the special case of Viner in which the demand substitution

possibilities do not affect the issue.

L. The Effect of a Transfer upon the Price of Non-Traded Goods

Conventional two-commodity or partial equilibrium analysis frequently has led
economists to consider the terms of trade as the dependent variable by which international
adjustments to equilibrium are secured. In recent balance of payments models this pre-
occupation with the internationally traded good sectors in each country emphasises the
role of a relative price change among the traded commodities in relieving an excess supply
of, or demand for these goods, whereas it may well be that shifts in the price level of
non-traded commodities relative to the prices of the traded goods are the more important.

It is possible that recent writers, when considering the mechanism of adjustment
to interngtional equilibrium, have excluded non-traded commodities from their models be-

cause of the added complexity of the analysis generally and the apparent lack of precision
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in the results.t Nevertheless, the problem is an important one.

It is evident, of course, that an increase in expenditure in the receiving coun-
try and a decrease in expenditure in the paying country would tend to increase the price
of non-traded commodities in the former and decrease it in the latter. But what, one may
ask, is the extent of this shift in relation to the prices of the internationally traded
commodities?

It should be noted that several classical [79,31l5] and neo-classical [52,32L;
81,106] writers were aware of the important influence of non-traded commodities upon the
adjustment process. Viner reflected the awareness of these earlier economists when he

stated that there would be:

. for the borrowing country, a rise of export prices relative
to import prices and of domestic commodity prices relative to
both export and import prices [52,32L4].
Later, Wilson, in an empirical study, endorsed this conclusion noting that:
some verification is found in Australian experience for the
proposition that imports of capital tend to be positively corre-
lated with increases in the ratio of the "domestic" price level
to the price level of "international" commodities [81,106].
Should Viner's intuitive hypothesis be correct, it follows that the terms of
trade are not the only dependent variable by which an adjustment to equilibrium is secured

and, indeed, it may well be that the influence of the terms of trade is slight when com-

pared with the effect upon the adjustment mechanism of a shift in the price of non-traded

T7A notable exception to this generalisation is I.F. Pearce's paper on the problem of the
balance of payments [82]. Pearce emphasises the importance of the role of the non-traded

commodity in the equilibrating process, concluding that 'It may well be that the success
of exchange depreciation as a policy rests more upon its power to reduce the price of non-
traded goods relative to those traded than upon its power to affect the real terms of
trade' [82,28]. As pointed out below, this conclusion, which is in the tradition of the
Viner-Wilson hypothesis, fails to consider fully the indirect effects of the shift in the
terms of trade and needs, therefore,to be qualified accordingly.
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goods relative to the prices of the traded commodities. Viner's statement, however, is
not without ambiguity. For instance, if the terms of trade should move favourably for
the expenditure—lmneaﬁuv Gﬁdﬂﬂu?) country, one would egpect the price of importables to
fall relative to the price of non-traded goods, in the manner predicted by Viner. But
what of the price of exportables? One must consider carefully not only the impact effects
of the transfer but also the other reactionsamong the variables including? in particular,
the shift in the terms of trade.

The remainder of this section is concerned with a rigorous examination of the
Viner-Wilson hypothesis.

In solving for the change in price of the paying country's, non-traded good, ps,
relative to the price of domestic importables, ps, the solution for %%l %i in equation
(18.4) can be substituted into equation (14.4) so that, when rearranged,

dps X3 _ Xx3Ma(H-1) + HKay
dB pa -Kas

When converted to elasticities this yields:

21X1 com-1) 4+ -Saq)H
dps E;L _ P3X:3 3m ) (031 31)

dB ps -0asz t+ Sas

(21.4)

Given stability in the international system and the absence of inferior goods
or complementarity in demand or joint supply, an examination of H (equation(18.k4))reveals
that if the numerator is negative, H cannot exceed plus unity; and if the numeréfor is
positive, H can range in value from‘minué infinity to zero. Thus, when the terms of
trade of the paying country -deteriorate, H conceivably could tend to minus infinity.
Nevertheless, in all but exceptional cases, H would be less than unity, the numerator
necessarily being less than unity and not very different from Cé-Cg,while the denominator
is almost certain to exceed unity; In what follows, therefore, H is assumed to range in

value from minus to plus unity.



Consider first, in equation (21.4), the orthodox case in which the terms of trade
of the paying country deterioriate (H<O). -As both terms in the numerator are negative,
the price of non-traded commodities wili fall relative to the price of importables in the
paying (expenditure-reducing) country. In this instance, the Viner-Wilson hypothesis is
unambiguously correct.

Our formula reflects clearly the different influences which induce ps to fall
relative to po when the terms of trade move adversely for the paying country. The first
term in the numerator shows the influence of two income effects, both of which reduce the
demand for commodity three. There is the income effect associated with the fall in the
price of domestic exportables and there is the other negative income effect associated
with the reduction in expenditure due to the transfer. The magnitude of these effects
will be augmented, the larger the marginal propensity to consume the non-traded commodity
and the greater the importance of trade to the domestic country as measured by the ratio
of the value of exports and non-traded commodity consumption. The second term in the
numerator is a measure of the substitution effect of the fall in the price of domestic
exportables relative to the price of importables (the numeraire) which causes a shift of
consumption from, and of production towards the non-traded sectér. Both influences would
tend to depress the price of non-traded goods. Finally, in the denominator,are the sub-
stitution effects which measure the effect upon the consumption and production of the non-

is either
traded commodity of the fall in its price. Obviously, the largerfaﬁﬁ—ﬁsﬁfEraded sub-
stitution elasticity, the less will be the effect of the other influences detailed above
upon the price of the non-traded good.

What if there were no movement in the terms of trade (H=0)? In this case, both

the income and the substitution effects of a change in the terms of trade are excluded

from our formula. The direction of the shift in the non-traded/importable price ratio

82.



is determined unambiguously by the reduction in the demand for commodity three associated
with the transfer, while the magnitude of the result is decided by the importance of trade
to the country, by the size of the marginal propensity to consume non-traded goods and by
the magnitude of the own non-traded substitution elasticities for good three.

Consider next the shift in the pfice of domestic non-traded goods relative to
the price of domestic importables when the terms of trade improve for the paying country
(m>0). This case is important, for it emphasises the fact that Viner and Wilson do not
consider the indirect influence of the terms of trade. Our formula shows that the same
influences are at work but that the direction of these effects is in conflict. In the
first term of the numerator the income effects pull in contrary directions. While the
impact effect of the transfer upon expenditure reduces demand for good three, the price
induced income effect of the terms of trade change increases demand for good three. As
long as the international market is stable, however, the net influence of this term must
be to reduce the demand for commodity three. The magnitude of this net effect would de-
pend upon the same factors as were detailed above. Unfortunately, the effect of the
second term in the numerator, which reflects the substitution effect of the éhange in
the terms of trade, is to increase the price of good three - the rise in the price of ex-
portables increasing the demand for non-traded goods and reducing the supply of them.

We see, therefore, that there are two forces - one an income, the other a substitution
effect - which together might prevent a realization of the Viner-Wilson hypothesis. One
point should be noted, however. When examining the determinants of the direction of the
shift in the terms of trade, we saw that the smaller were gs; and Ss;, the greater was
this shift likely to be. Thus for H to be large in (21.4), os1 and Saz; should be small.
But, if ps is to rise relative to ps when the terms of traae are favourable to the paying

country, we require os; and Ss; large. It is therefore improbable that both H and
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{031-S31) together can be large.

What of the relationship between the exportable and the non-traded goods price?

b3 _ p3§p2 .
P P1/P2

Differentiating totally (logarithmically) with respect to a transfer expressed as a pro-

We know

portion of the value of trade,
_dl&égll_:TX _Sax g x|
Pa/P1- Ps/Pr  dB ps dB py
Substituting from (21.4) and from (18.4) for dp; and dps respectively, and making use of

the relationship that X ijij=O, we obtain:
J

aB -0az + Sasz

D1Xy 1) - -
dfPsfP;)E; _ DbaXa Ca(i-1) - (oez SBE}H D (22.14)
P3/P1 . . .

This time, when the terms of trade change is favourable to the paying country
(1>0), the Viner-Wilson hypothesis needs no qualification. As H cannot exceed plus unity
the ﬁumerator of (22.&) is negative, which means that the price of exportables must rise
relative to the price 6f non-traded goods. The case in which H=0 again emphasises the
fact that the Viner-Wilson hypothesis holds unambiguously only when the terms of trade
effect 1s ignored. Trouble occurs when the terms of trade movement is adverse (H<O).
The shift in the terms of trade raises ps relative to p; and gives rise first to an lncome
effect which tends to reduce the demand for and price of good three, and secondly to sub-
stitution effects which, by increasing the consumption and reducing the production of
non-traded commodities, tend sdse to increase the price of good three. The other income
effect, associated with the transfer, still reduces the demand for good three.

Similarly, results can be obtained for dpé (in terms of the price of domestic
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importables) and for dpé-dpl (Which is a change relative to the price of home exportables).

Table One summarizes these results:

Table One. Summary of shifts in traded/non—traded commodity price ratios

Effect on relative

Relative Criteria price
price O<H<l H = 0 -1<H<O
21X oa(m-1) + -Sa1)H
dps X3 _ PaXa ( ) (031 31) . ) )
dB ps - o33 + Sas
=12l 05(H-1) - -3 H
a(ps/v % p3X 3( ) (032 32) ) ) .
dB ’Pgibl - o33 *+ Sa3
’ Ca(1l-H) + -5 H
ol B OO -+ (hosh) .
dB ps3 - 043 + S43
’ B;E;" Cg(l H) - (0’32-832)}1
d(pa/p1) % paXs ? + +
dB -Pgibl - 043 + S43

D1X;3 / p1x

7 3_;":?
dps-dps X = Cs paXs DaXs (H—l)
dB -O33+S33 =-033+533

-Ss 03 —53 H
033+333 -033+333

These results are symmetrical. Should the terms of trade not change (H=0),

the price of the receiving country's non-traded goods must rise relative to the pricé of
its traded goods, and vice-versa for the paying country. This, however, is the only case
in which the Viner-Wilson hypothesis is unambiguously correct. If the terms of trade
change, the price of the receiving country's non-traded good will rise relative to which-
ever traded commodity has fallen in price relative to the other traded commodity as a
result of the terms of trade change. Whether or not the rise in the price of the non-
traded good will exceed the rise in the price of the traded good whose price has improved

relative to the other traded good will be determined by the magnitude of the terms of



of trade effect, by the importance of trade in the country concerned, by the magnitude of
each country's marginal propensity to épend on non-traded goods, and by the relative degree
of competitiveness between non-traded goods and exportables on the one hand, and non-traded
goods and importables on the other. The reader can see from Table One that a correspond-
ing degree of ambiguity exists when the price of the paying cbuntry‘s non-traded commodi-
ties 1s considered.

In the final row of Table One results are given for dpg—dpé. When there is no
terms of trade movement the price of non-traded goods in the receiving country rises re-
lative to the corresponding price in the other country. This is still true when the
terms of trade change, providing H is sufficiently small, and/or if the difference between
substitution possibilities for non-traded goods in the two countries is sufficiently small,
or if B>0 and the latter difference is negative or if H<O and the latter difference is
positive. ‘

Finally, having pointed out the ambiguity implicit in Viner‘s original state-
ment, we make an attempt to restate it. Knowingly or otherwise, Wilson commented accu-
rately that there is some evidence of a positive correlation between the price of non-
traded goods and the price level of traded goods. The difficulty, of course, is the con-
cept of a single price for traded goods when the prices of imports and exports move in
opposite directions as a result of the terms of trade change. In fact, it can be shown
that there is a weighted index of the prices of traded goods taken together, in relation
to which the price of non-traded goods must rise in the receiving country.® If such an
index is to have positive weights which sum to unity for all possible magnitudes of income
and substitution effects (subject to the assumption that all Kij's > 0, that i%j, and that

2 The author is indebted to Professor T.W. Swan for assistance with this point.



H < 1) there is only one such index, namely a Divisia index, defined by

dP = qdp; + (1 - q) dps

where
q = 0331 -5S33
-033+533
. 032_S32
and . . 1- = ——,
' -0331t5833

It is easily verified that for this index

_:Qﬁl. C H_l
dpg-dP  _ paXs C2(iH)
dB * -0331533

< O .

Of course, the uncertainty of the sign of dpg-dpé, when H%O, still persists, because P%P’
unless the ratios of the substitution possibilities are equal or the terms of trade move-
ment is zero.

Three general conclusions emerge from our analysis:

1. that the Viner-Wilson hypothesis fails to considér the indirect effects of the terms
of trade upon non;traded/traded relative prices and so at any one time (except where
the terms of trade do not change) their hypothesis could be only partially fulfilled,
unless -

2. the hypothesis is reformulated to read: +that there exists some index of the prices
of traded goods taken together, in relation to which non-traded prices in the receiv-
ing country must rise. A similar index can be defined for the paying country, in
relation to which the non-traded commodity price must fall;

3. that those factors which might cause a revision of the Viner-Wilson hypothesis, and
about which some quantitative knowledge is required are:

i. the possibility of high own non-traded substitution possibilities in each

country;
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ii. the possibility of a small shift in the terms of trade, i.e. low coefficients
of sensitivity;
iii. the relative degree of substitutability between non-traded commodities, and
importables and exportables respectively; and
iv. the relative importance of #ke- trade to the country concerned.

5. The Effect of a Transfer Upon the Real Income of the Paying Country

Real income in the paying country will decrease by an amount equivalent to the
transfer itself, plus or minus an amount determined by the direction and magnitude of the

3

shift in the terms of trade. The latter is equal approximately to the increase or de-
crease in the cost of obtaining the initial volume of imports as a result of the shift in
the terms of trade. It follows that the total change in the real income of the paying
country, U, as the result of a transfer is given by:

du = dp1X2 - dB

so that

AU _ dpax; _
dB  dB p1

(x1=xs, since prices are unity initially and the change in the trade balance is assumed
small relative to total trade.),

Substituting for %% %’L from equation (18.4) we obtain:
1

V4
av _ | Vo3 - Yoz 1

B Uas + Uos + Vas - Via

which, when rearranged, gives:

dB ~ Tas + Uos + Vas - Vs ’

As the coefficients of sensitivity must be negative, this equation states that the real

dau - Jos - ¢;3 o (23.4)

B o N . . . . . . .
By assumption we ignore the possible real income effects of a redistribution of income

between the different individuals of each country.



income of the transferring country cannot increase as a result of the transfer unless the
foreign market is unstable in the sense defined above, i.e. the denominator on the right-
hand side is positive. This multi-commodity result confirms a similar conclusion of
Samuelson in the two-commodity case [25,24].

A more important conclusion concerns the magnitude of this real income effect.
Obviously if the terms of trade move adversely for the paying country (w23<wé3) real income
will increase by more than the amount of the transfer; if the terms of trade ﬁove favour-
ably, by less than the amount of the transfer. Given the difference in the propensities,
the determinants of the amount by which real income falls short of or exceeds the trans-
fer are the coefficients of sensitivity; the magnitude of this amount being related in-

versely to the size of them, being large when they are small and small when they are large.

Conditions making for large or small coefficients of sensitivity have been established and
< discussed when these terms were defined. Generally, we know that they will be smaller
than the sum of their respective own substitution elasticities of demand for, and supply
of importables. This fact, given the sign and magnitude of the difference in the propen-
sities, makes for a larger shift in the terms of trade and a larger real income effect.

We are unable, however, to conclude that this will be the net effect of the introduction
of non-traded commodities for we have seen that they could decrease or increase the move-
ment in the terms of trade by their effects upon the propensity terms. Our single con-
clusion must be that to neglect the effect 9f non-traded goods both upon the magnitude and

direction of the shift in the terms of trade is to risk a seriously distorted result.

C. THE TRANSFER PROBLEM: TARTFFS AND TRANSPORT COSTS

1. Development of the Model

It is our intention in this section to obtain a general four-commodity criterion

89.
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for the effect of a given transfer upon the rate of change in the terms of trade of the
paying (domestic) country when both transport costs and tariffs are allowed for explicitly.
The assumptions end notation used in earlienéevelopments of the model are retained with
some exceptions. For instance, we assume, as does Johnson [37], that the transport of a
commodity will absorb normally some of each country's internationally traded goods. For
analytical reasons the transportation of commodities is assumed to involve two distinct
processes, best thought of as sea transport provided by the domestic (paying) country from
its own exportable good, and land transport provided likewise by the foreign (receiving)
country from its own exportable commodity. Thus the act of transportation involves inA
each instance up to the trans-shipment point the use of the exporting country's exportable
good and, after the trans-shipment point, the use of the importing country's exportable
commodity.

Additionally, it is assumed that each country levies a constant ad valorem
tariff. It follows, therefore, that each commodity has four distinct prices, each of
which is applicable at some stage of the marketing process. The price of the paying
country's exportables is given in the paying country by pi1, at the trans-shipment point
by D1, at the border of the receiving country exclusive of tariffs by b1, and in the mar-
ket of the receiving country tariff inclusive by p{, . Similarly, the price of the re-
ceiving country's exportables in the receiving country is pé, at the trans-shipment point
ﬁ;, at the port of entry to the paying country 52, and in ﬁhe market of the paying coun-

- -7
bo

try po. Hence %? 5 5— are the ratios of the values per unit of commodities one and two
' 2

at the trans-shipment point to their respective transport-inclusive values at the port of
-7

destination. Similarly, %% and %a are the ratios of the transport-inclusive prices of
1 2

good one and two respectively to their transport plus tariff-inclusive market prices. As

the denominator in each of the above ratios exceeds the numerator, each is less than unity



in magnitude.

In an analogous fashion, il and~i2 respectively represent the quantities of ex-
ports of goods one and two which have not been usedvup in transport at the trans-shipment
point. Note, however, that that part of the cost of transport of domestic imports which
is incurred in the exportable good of the domestic country after the trans-shipment point
is assumed to be provided for by the sale of & quantity of imports equal to (ﬁg-ﬁé)ig .

Similarly, in the foreign country, a portion of imports equal to (ﬁi—ﬁl)il is sold td de-

o1,

fray that part of the cost of transporting foreign imports which is incurred in the foreign

exportable good.

The equilibrium equations are:

- /

X7 = Xl -OJ,_ . e e
Xy = Ol 'Xl o .
Xs = Xs - Oz .
xo = 04 - X%
0 = Xa - O3 e e .
0 = X5 - 04 )
- - =l = = - - -
M = p3X1+(P2-D2)xo+P1X1+P202+0303+(P2-p2)%x2-B .
’ I Y Iy e Y VI YN
M = P101+P2X2ﬂ?1-Pl)X1+P2X2+P303*b1-P1)X1+B
, q .

P2 = p2 [1+ (B% - 1)]

P2
- 7 p
P2 = p2 [L+ (55 - 1)]

g
=/ / ba

- 1+ -1
P2 P2 [ (5; ?]
Pixy = ﬁlil
’ -/
P2Xz = DPoXo .
- - _/_

B = pixy - poxo

(2h 1)
(25.&5
(26.4)
(27.&5
(28.1)
(29.1)
(30.14)
(51.&5
(32.4)
(33.1)
(3.4
(35.14)
(36.4)
(57.1)



Of these equations the first six are the basic supply-demand equations of the
model. The next two are the expenditure equations suitably modified to include the pre-
sence of a tariff revenue term in each country. Thus in tﬁe domestic country, expenditure
is equal to the value of output of good one (which comprises domestic consumption, plil,
plus exports, pix1=pi1X1, plus the value of exportables,(Do-Da)Xs, used up in the trans-
portation of imports from the trans-shipment point), good two; and good three, plus tariff
revenue, (pg-ﬁg)ig, less the amount of the transfef. The foreign expenditure equation is
defined similariy. Next come three price equations for ps, ﬁg and ﬁé respectiveiy. Simi-
lar equations could be given for any two of p{, ﬁi and ﬁl, but they are omitted because,
by the assumption of constant tariff and transport cost loadings, any change in these price
ratios is zero. Egquations (35.4) and (36.4) state that the value of exports in each coun-
try before any transpoft costs aré incurred ﬁust equal the value of exports at the trans-

shipment point, the increased cost per unit of exports being inversely proportional to the

reduction in the volume of exports. Finally, equation (37.4) states that the transfer, B, ~

is equal to the value received by the exporters of the paying country for their exports,
less the amount of money paid to the foreign (receiving) country's exporters for imports.
Not all of these equations are independent. We choose to omit numbers (25.&),

(27.4), (35.4) and (36.4). This time, without loss of generality, the domestic price of

92.

exportables, py, is selected as numeraire and quantity units are chosen so that p1=pé=pé;p3=l.

Differentiating totally the above equations we obtain:

&%y = (X12-012)dpa + (X18-01a)dpa + MydM’ C (38.14)
d%p = (X22-0p2)dps + (X23-Os3)dps + MadM C. (39.14)
0 = (st-oggjdpa + ()(33-033)'(1103 + MadM .. (k0.4
0 = (xgg-oggjdpé + (ng-ogsjdpg + Mbam’ C. (b1.4)
M = 023P2+03&P3+d(§é-§§)ig+a(P2'§2)£2+(P2-§2)di2-d3 (42-h5



-/

aM’ = 0%dps + Oadpa + pi(L- %J{) d%, + dB
) ,

dpz = p2dpz .

- ’
dpe = p2dpz . .

dpz = Dadps | -
B = B oy = plaks - 7as
, aXi aoi aXi
where Xij= 555 B Oij = 555 and Mi =S

The reader should note first, that in equations (L42.4) and (43.4) use is made
of the homogeneity condition that ; Pidoi=0 where care should be taken to‘distinguish
between the change in the productio; of that part of exportables measured in terms of im-
ports which is included in the ; pidoiand the change in tariff revenue due to the change
in imports which is not part of ihe ; pidOi; and secondly, that in the equations (Hh.h)
to(h6.h) all changes in the relative ;rices, %2 s %2 and %é , are zero by the con-
stant tariff and transport cost loading assumption.

We now proceed to

i. substitute in (L2.4) for dps from (L5.4) and into (42.4) and (47.4) for dps from
(46.1) 5 | | |
i1. substitute equation (42.4) into equations (39.4) and (LO.L);
iii. substitute equation (45.4) into equations (58.&) and (hl.hi;
iv. substitute into the resulfing equations for dpgrfrom (Mh.hj;
(Kij—XjMi) for (Xij_oij) where Kij is the net demand subsfitution effect; and
for the térms (Xi-Oi) wﬁich arise after these substitutions, the relevant x;, Xo,

il, ig or zero as indicated by the equilibrium equations;

v. cancel and collect terms wherever possible.

3.

(43.k)
(G
(45.4)
(46.14)
(47.4)



This yields the following rearranged set of equations:

, - -~ -
(poKoo-x2Mz)dps + Kosdps + Mo(pz-pz)dxs - dxp =

(p2Kzz-x2M3)dps + Kasdps + Ma(pe-po)dxs =

’ Y 7 ’ r, 2 -7 - -
(KpotxoMy Ydps + Kiadps + My (p1-p1)dxy - dxi

7 2. 7 ’ 7 7 =1y .-
(KaztxoMa)dps + Kazdps +‘¥?PL-P1)dX1

- - -’ - ’
P1dx; = pP2dxe - X2dpo

The rate of change in pé is our measure of the rate of change in the

MsdB

MadB

I4

-M;dB

14

~-MadB

ds

real terms

of trade.. As the X ijij=O, the solution for the rate of change in the terms of trade

dJd
due to a transfer is:
Mz Koz 0 0 Mz (p2-p2)-1
Ms Kas 0 0 Ms(p2-D2)
7 ’ 7, 1 =2 ’
-My 0 Kis Mi(p1-p1)-1 0
y / 2, 1 =2,
-M5 0 Kas Ms(p1-p1) 0
- -7
I} 1 0 0 -
dps _ _ P jor=}
dB -
(poKoo-x2Ms ) Kos 0 0 Mz(p2-p2)-1
(p2Kao-x2Ms) Kas 0 0 Ma(p2-D2)
7.7 /. ’ t, 1 =2 '
(-p1Ki1+xaM;) 0 Kis M1 (p1-p1)-1 0
7 7 2 7 7, 7 2y
(-p1Kay+xoMa) 0 Kas Ms(p1-p1) 0
) - ) ’ -7
=-Xo 0 0] Pa -P2

(= [A])

(= 13])

ok

(48.4)
(49.1)
(50.1)
(sl.hj
(524

A Taplacian expansion of lA| by the first two rows gives, when the result is multiplied by -1:

: Mo Kos
|a| =

’ ’
Ms Kaz| |Kas Ma(p

’ t, 1 -t
Kiz Mp(p1-p1)-1
r -7,
1'P1)

-/

P2)

Koz Ma(pe-p2)-1

Kas Ms(pz-p2)

/ / /7 =2
K1z Mp(p1-p1)-1

’ 2, 1 =7,
Kzsz Ma(p1-p1)

+

WS BN

’
Kis

7
Kas



Similarly,
’ ’, 1 -1
| (p2Koo-x2M2)  Kes||Kis  Ma(pi-p1)-1] _,
3| = ' ’ ry 1 =2y (p2)
(p2Kzz-x2Ms)  Kas||Kas Ma(p1-p1)
‘ - -
Koz  Ma(pz-p2)-1 Kis

+ Xo

Kaz Ms(p2-p2)

Dividing |A| and |B| by

1, 1 =2
M1 (p1-p1)-1

7 r, 7 -2,
Kzs Ms(pi-p1)

’7_.7 /
P1Ky1-xaMy

7.7 /7
P1Ka1 -xaMs
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Kis

Kas

/7 V4 /7 =2 -
Kiz Mp(pi-p1)-1 Koz  Ma(pa-p2)-1
, PR and _ -
Kzzs  Ma(pi-p1) Kss  Ms(pz-p2)
we obtain
' 1 ' 2 7 L
_s M2 Kza||Kas Mo(p2-D2)-1| _ |M1  Kis| |Kis Mi(pi-Pi)-1
- 1 +(p2) R R 6% , , PR
dp; -|Mz  Kasz||Kss Ma(p2-p2) IMz  Kas| |Kazs Ma(p1-p1)
22 - : T : (53.4)
-/ oK K XM K K M - -1 ’
xo+(55) | | P2Ka2 23| _[x2Mz 23 23 2(p2 E?)
| |p2Kz2  Kas| |xoMs  Kas|||Kss @ Ma(pz-b2)
7.7 ’ 7 ’ | L
S piKi:  Kis| |xaMi  Kis|||K{s Mi(pi-P1)-1
+(p1) 2z 7 | ’ 7 ’ 7, 1 =2
||p1Ka1  Kasz| |x2Mz  Kas|||Kss Mapi-pi)
By expanding this result, forming elasticities (remembering that po, pi%l), and multiply-
ing both sides by xo(=%i) we obtain:
BLPo 1 By B L
R R e I e A
ql = Do P2t A 5? AN (5h,h)
' -/ - [
-7 1 - 47 1 Do po 1l Dy pp,2 1 .
1+ =+ =,+ 22 =4 < =
P2$23 x P1¢13 TN 5;W23 ~ 5?‘£?W13 3

7
where Hk= dpz zc-g) is the change in the terms of trade due to a transfer expressed as a

p> dB

proportion of the value of trade; where ¢.. and Wij are defined as above,
1J

A =1+ yog(l- £2) and
ba’

4

-7
/ Pa

=1+ 1- 23y .
V1a( Pl)



The formula given in equation (5&.4), though superficially quite different, in
fact is identical to that obtained in the zeré—impediments case (18.4) if all terms intro
duced by the presence of tariffs and transport costs are set to zero.4

Shortly, we shall see that the effect of the introduction of transport costs
and tariffs upon the magnitude of the coefficients of sensitivity and upon the propensity
terms is small. It follows that these assumptions do not normally affect significantly
the stability of the model and so it is still assumed that our international system is
stable, i.e. that the sign of éur denominator is negative. In this event, the direction
of the shift in the terms of trade is determined by the sign of the numerator, being fa-

vourable or adverse to the paying country according to whether

-7 - - =7
- Dap2l 7 Pippl 24
Y23 Ba Do A V13 5% 5? N E

As in the zero-impediments case use is made of the time-honoured method of gradually
diminishing abstraction to examine the properties of (55.&). Accordingly, criteria are
established for the multi=commodity case in which tariffs éxist but in which there are
no transport costs, and for the cérresponding transport cost and/or tariff inclusive
two-commodity cases.

Where transport costs are assumed to be negligible or zero, p;=p;=p; and

pé=ﬁé=§2, so that our criterion reduces to

ANV
[

! 1 V)
- _2._ -
V23 Y V13 5?

>*'Il—4

Similarly, in the case of zero tariffs, plzpi and pgzpé, the A\ terms reducing to unity,
and the criterion becoming:
2 Making use of the fact that =X ijij=O, it can be shown that ¢135¢é3 and that

J
l+¢{SE'W£3 (see page 11%elow).
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IV

- Wis - Va3 1 .. (20.k4)

which is the zero-impediments result established in the previous section (l+¢{3=-¢és). .
If, in the three criteria (55.4), (56.4) and (20.4) given above, all terms in-

volving the non-traded commodities are se£ to zeré, analogoué two-commodity criteria are

obtained:

i. where both tariffs and transport costs exist:

-/ - - -7
1 Py Pl 2
0o 2202 = 4 ¢, E = E1 .. A
2 P> D2 A * 5? 5% N (57 )
where A\=1- Cg(l— ) and A'=1- Cl(l ) 3
ii. where only tariffs exist, transport costs being negligible or zero:
' 7
Pa 1 /Pl 2
Co==+C =, £1 e 8.4
iii. where both transport costs and tariffs are non-existent:
cc + €I £ 1 C (19.4)

Consider the effect of tariffs upon the direction of shift in the terms of
trade following a transfer, as reflected in the two-commodity criterion (58.k4).

First, we examine the properties and influence of thé A terms whichrarise because
of the existence of a prior tariff. From inspection, it can be seen that as long as each

country's marginal propensity to spend on importables is less than unitys0—endéd—the—tariil

Goet-nob-cieced—one—hunered—por-conty the A\ terms will be less than unity in magnitude,
but positive. Normally, they would approximate to unity. Their influence is best ex-
plained thus: the effect of the transfer at constant prices is to decrease (inérease)
the tariff revenue receipts of the paying (receiving) country. This means that in the
paying country the reduction in imports will be detefmined not only by the size of the

transfer and the marginal propensity to spend on importables, Cs, but also by the reduction
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in tariff revenue. Similarly, in the foreign country the increase in the amount of im-
ports demanded at constant prices is determined by the size of the transfer, by the for-
eign marginal propensity to spend on importables, and by the gain in tariff revenue upon
each additional unit of imports. Thus the effect of a loss in tariff revenue in the
transferring and a gain in tariff revenue in the receliving country is to increase the
magnitude of Co and Ci (the respective domestic and foreign marginal propensities to spend
on importables). Arguing along equiprobability lines that these two pfopensities initially
are equal to oﬁe half, it follows that there is a presumption in favour of the modern opin-
ion that the terms of trade will move adversely for the receiving country. As one would
expect, our A terms become unity if there is no initial tariff.

Secondly, and offsetting this influence of the prior tariff, is the presence of
the other weighting terms, the price ratios pl/p{ and pé/pa which both reflect the fact
that more costly imports (due to the tariff)shift each country's marginal phzsical con-
sumption propensities, Mo, M{, in favour ofAtheir own exportable good. Thus if we argue
on equiprobability grounds that 02=C{=%, it follows that Ms and Mi are each less than one
half and that, accordingly, the amount of the reduction in the demand for imports in the
paying country and the amount of the increase in the demand for imports in the receiving
country will be reduced.

Johnson [37,116] is of the opinion that nothing conclusive can'be said about the
net influence of these two effects upon the criterion, arguing that while dearer imports
would tend to restore the orthodox conclusion, the effect of tariffs upon the marginal
propensities to spend might offset it. In fact, it can be shown that the net influence
would strengthen the orthodox presumption. The foreign propensity term from (58.&) can

be rewritten:



9.

7 1lp 7 1
C = C 7
1 ')\I_? 1 El _ C{(Pi ) l)
Da o

As long as Cl is less than unity, it follows that X’—% must likewise be less than unity

and positive. The net effect of the tariff-weighting term, therefore, is to reduce the
magnitude of the foreign marginal propensity to spend on exportables while leaving its
sign unchanged. Similarly, % %é reduces the magnitude of Cp, sq&hat in each country the
net effect of the tariff is to increase the probability of an adverse movement in the terms
of trade of the paying country.

The effect of the tariff upon the direction of the shift in the terms of trade

is the same in the multi-commodity case. This time the criterion is:

INV
[

’ 1
= V13- E% e Va3 E—

. (56.&)

L
2 A
’

_ D2 ’_ 7 b1
h =1 l-== d = 1 1-
where A= l+yaa( Pa? and A +y1a( P{)
Py 1 _ 1

7\[ 7 7 V4
P1 EL 4 yya(RL -1)
p b1

Rewriting

it again follows that because w{a is less than unity and negative, %,%% must be less than
7

unity and positive. Similarly, % %g is less than unity and positive.
2

For the moment, let us continue to ignore the complex effects of transport costsr
in order that we may consider an attempt of Samuelson [36,280 ] to support the orthodqx con-
tention that the terms of trade of the paying country would deteriorate in a two-commodity
world. It is suggested that by a logical extension of the restrictive assumptions used
by Samuelson, the multi-commodity case also can be brought within the orthodox fold.

In view of our ignorance concerning the magnitude of the parameters appearing
in the two-commodity criterion Samuelson suggested assuming that identical tastes exist

in each country and that marginal and average propensities to consume are equal. In this
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manner, he was able to prove that the orthodox presumption in favour of an improvement in
the terms of trade of the receiving country depended upon the presence of tariffs and that
in their absence no presumption either way was possible.

Unfortunately, in a three-good wqud, these assumptions are not sufficiently
restrictive. However, it appears logical to conclude that if we are ignorant concerning
the different taste patterns in each country, we could be ignorant equally of the produc-
tion conditions. If then we assume that demand and supply elasticities as well as mar-
ginal propensities to spend are equal in each country, it is possible to conclude‘that in
the absence of tariffs there can be no presumption either way concerning the direction of
the shift in the terms of trade, for where

4
U.. = 0O

iJj ij
S.. =85/,
iJ 1J
and C, = C{
i i
our numerstor - W{s-W23—1=O- Only the introduction of tariffs can turn the presumption

in favour of the orthodox viewpoint.

Finally, our attention centres upon the general, multi-commodity case in which

both tariffs and transport costs are introduced explicitly to the model. The criterion is:
/ Py byl P2D2l 2
- = £l = _ &2 £2 =2 8 ] e e A
V13 D1 P71 A/ »WEB P2 P2 A (55 )

The influence of transport costs upon the criterion differs from that of tariffs because
in the former case physical resources are actually consumed in the process of transporta-
tion. It should be recalled that we assumed that the transport of a commodity from one
country to another would in the first instance absorb some of the exporting country's own

exports and in the second instance absorb some of the exportable products of the importing



country. From our criterion it is evident that the greater the proportion of transport
cost provided from the exportables of the imborting country, i.e. the smaller %% and éé
the greater is the probability of an adverse terms of trade movement for the paying coun-
try. For instance, in the paying country the reduction in expenditure upon imports would
reduce the demand for that part of the paying country's exportables which were used to
provide transport for imports. In the receiving country, an increased expenditure upon
imports would increase simultaneously the demand for exportables. As long as some of
the cost of transport was incurred in the exportable good of the importing country, trans-
port costs would increase the probability of an adverse terms of trade movement for the
paying country. This case contrasts with that postulated by Samuelson, in which each
country provides all the transport for its own exports from its exportable commodity. In
this event %?-and %é-would go to unity and transport costs would have no effect upon the
criterion expressed in terms of marginal propensities to spénd; income in each country
would be the same as for the case of zero transport costs since the cost of transport
would be merely an export for the exporting country. Apart from this case, if use is
made of the restrictive assumptions made above, namely equal marginal propensities to spend
and the same supply and demand elasticities, a presumption can be established in favour
of the orthodox case.

This completes our analysis of the effects of a transfer upon the direction of
shift in the terms of trade. Table Two, below, summarizes our results for the multi-com-
modity case and compares them with the tentative conclusions established by Samuelson in

the second of his celebrated articles upon the transfer problem,

D. CONCLUSIONS

We shall conclude this chapter with a few comments upon the relative value of

the conclusions established above.

S 10l.
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1. It is contended that the use of either pseudo general equilibrium two-commodity
analyéis or partial equilibrium analysis is inadequate for a studybf the effect of a trans-
fer upon the direction ofvshift in the terms of trade. On the one hand, if there is a
postulated world in which only two-commodities exist the problem of qualitatively, to say
nothing of quantitatively, assessing the magnitude of parameters such as marginal propen-
sities to spend on importables and exportables is encountered. Without a knowledge of
the complex'substitution rélationships- introduced by the presence of a non-traded commo-
dity, it is difficult to see how these concepts could be ever identifiable or analytically
useful. Thus while the correctness of the two-commodity result is not disputed, its use-
fulness for purposes of prediction is. On the other hand, the partial equilibrium ap-
proach, in which all‘relationships between traded and non—traded commodities are ignored,

is vulnerable to the grave obJjection that these non—traded/traded relationships could af-

fect decisively, as we have seen, the direction of shift in the terms of trade.

Table Two. Summary of Transfer Effects upon the Terms of Trade in a

multi-commodity world

Marginal propensities

to spend equal; demand

and supply elasticities
the same

Zero Impediments Tariffs Transport Costs

Orthodox view fav-
oured provided:

As for the tariff
case, as long as

As for zero-impe-
diments case ex-

i.In the absence of trade
impediments there exists a

i. 01,03, and Cg,
Cs are small re-
lative to Co and Cy
respectively.

ii. Domestic goods
are more competi-

tive on the produc-
tion and consumptim

side with export-
ables than with im-
portables.

cept that the pro-
bability of the
orthodox effect
appearing is in-
creased.

transport costs
are not incurred
entirely in the
good of the ex-
porting country.

presumption that the terms
of trade movement would be
favourable to the receiv-
ing country. This presump-
tion disappears when aver-
age propensities to con-
sume differ between the two
trading areas.

ii.If either tariffs and/
or transport costs exist
the terms of trade will

change in favour of the
receiving country.

Samuelson's result

Orthodox view favoured, provided domestic goods are 'more
competitive on the production side' with exports than with

import goods.

This case not considered.
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2. Further, it is emphasised that Samuelson's tentative conclusion that the problem

of the terms of trade shift in a multi-commodity world would be resolved by the production

substitution possibilities in the system is only a part of the answer; substitution possi-

bilities on the side of demand could be of equal or greater importance.

3. Fof those who will accept equiprobability type arguments., it has been shown that
in the three-commodity, as opposed to the two-commodity Zero-impediments case, a presumption
can be established in favour of the orthodox conclusion that the terms of trade would im-
prove for the receiving country. This presumption cannot be sustained, however, unless
average propensities to sﬁend (among other things) are equa; in the two countries.

4. Additionally, it is argued that not only the direction but also the magnitude of
the shift in the terms of trade and, consequently, the real income effect of a transfer,
would be affected markedly by non-traded/traded commodity relationships. Any attempt to
assess the real income effect of a transfer muét have, therefore, some knowledge, either
qualitative or quantitative, concerning these parameters.

5. Finally, and perhaps most important, a proof is given that the price level of
non-traded commodities in the paying country would fall normally relative to an index of.
the prices of the internationally traded commodities. A corresponding rise in the price
of non-traded commodities relative to an index of the price of the international goods
would occur in the receiving country. This conclusion qualifies the Viner-Wilson hypo-
thesis, which tends to neglect the indirect effect of the terms of trade shift in stating
that the prices of the traded commodities would fall in the paying country relative to
the non-traded price level and rise ih the receiving country relative to the non-traded
price level. The significance of this conclusion concerns the mechanism of adjustment

in the international system, for it may well be that the adjustment to equilibrium secured
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by means of a terms of trade shift is small compared with the adjustment secured by the

shift in the non-traded/traded commodity price ratios.



5. TARIFFS AND THE DOMESTIC PRICE RATIO OF
TRADED GOODST

A. INTRODUCTION

In this chapter the effect of a tariff upon the domestic prices of importables
and exportables in the tariff-imposing country is examined. First, the relevant liter-
ature is reviewed briefly and the more important assumptions and practical implications
of established theorems are discussed. Secondly, a géneral four-commodity model is de-
veloped in which are included two classes of non-traded commodities and a criterion is
derived for the effect of a tariff upon the domestic traded goods price ratio of the
tariff-imposing country. Thirdly, the problem is analysed within the context of a
classical, two-commodity, two-country model, which not only provides us with a sound
foundation for the analysis of the more complex multi-commodity case, but also enables
us to contrast the traditional result expressed in terms of 'total' elasticities with a
two-good answer in which all of the relevant parameters are detailed explicitly. Finally,
the multi-commodity criterion is analysed and compared with the two-good result;

B. THE ARGUMENT

Traditionally, the analysis of the effect of a tariff on the terms of trade
and on the distribution of income within the taxing country were contained in separate

economic boxes. Recent analysis,however, has demonstrated that both the magnitude and

the direction of the latter are intimately associated with the size of the terms of trade

movement, the critical factor being the direction of the change in the domestic traded

goods price ratio.
The fact that a tariff might improve the terms of trade was recogniged gene-

T m - . . . .
The contents of this chapter form the basis of two articles written by myself and

published recently [ 100;102 ].
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rally by the classical economists; it is logically implicit in John Stuart Mill's theory
of reciprocal demand and even such exponents of orthodoxy as Alfred Marshall and Frank W.
Taussig acknowledge begrudgingly its theoretical possibility. At the same time, the
classicists and neo-classieists ignored and, indeed, even rejected any idea that tariffs
might influence the distribution of income within the texing country. Taussig, for in-
stance, was of the opinion that the factors determining income distribution "lie quite
outside the tariff controversy ... " [29,54]. Their inability to deal with the income
distribution question follows from the assumption of a single factor of production, labour,
and from the then undeveloped theory of distribution. They assumed that the reward of
each and every factor depended on the productivity of the entire economy.

Pigou first suggested that an increase in the output of one industry at the
expense of another could raise the absolute share in the national income of the factor
employed relatively more intensively in the expanding industry [30,85]. It was
Heckscher [31] and Ohlin [22], however, who prepared the ground for a rigorous treatment
by Stolper and Samuelson [32] of the effect of a tariff upon the distribution of the na-
tional income. As our concern is only the antecedents of the theorem which describes
the effect of a tariff upon the domestic traded goods price ratio, no explicit account
is given of the Heckscher-Ohlin model nor of thgﬂogical consequences derived from it by
Stolper and Samuelson. It suffices to say that the latter demonstrated rigorously
(subject to limiting conditions) that a tariff would increase the absolute as well as
the relative share in the natioﬁal income of the factor of production used relatively
more intensively in the import-competing industry. Whereas the classicists, however,
had ignored the income redistribution effects of a tariff and concentrated instead upon

the terms of trade effect, Stolper and Samuelson reversed this procedure by assuming



explicitly that the terms of trade did not change.

Metzler [16], in a recent well-known article, has integrated these different .
theorems to demonstrate that a terms of trade effect could cancel, or even reverse, the
income redistribution effect postulated by Stolper and Samuelson. Our interest centres
not in this qualification of the Stolper-Samuelson theorem,2 however, but in a surprising
consequence of it. The criterion Metzler developed showed that the Stolper-Samuelson
conclusion would be reversed if the domestic price of importables fell relative to the
domestic price of exportables. This, however, is precisely the condition for a tariff
to fail to protect! More specifically, his formula purports to show that:

when the foreign demand for a country's exports is inelastic

. a tariff far from protecting industries competing with

exports at the expense of the export trades, may actually be-

nefit the latter at the expense of the former [16,19].
He points out that the traditional analysis ignores the indirect effects that would follow
the change in the terms of trade as the result of a tariff. An artificial restriction
of demand for imports in the home country would cause an excess supply of the rest of
the world's exports (i.e. imports) and a fall in their price. This would ftend to raise
the price of the home country's eiports relative to that of its imports. If the latter
terms of trade effect were sufficiently strong, the initial movement in the domestic price
ratio (due tq/%géiff) could be not only arrested, but reversed, and a reduction in the

domestic price of importables relative to the domestic price of exportables would occur.

In this case, resources would flow from the 'protected' import-competing to the exportable

goods industries. The policy of protection would be not only ineffective but also actu-

ally harmful to those industries it sought to protect.

2 This theorem, with its severe limiting assumptions,already has been criticized exten-
sively and any proof of the invalidity of Metzler's qualification of it would be point-
less. The reader is referred to [S;,b%;7é§tA¢ﬁa 1] where most of the literature on

the subject is listed.
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Metzler continued to criticize the conclusions of the well-known Australian
tariff enquiry that was published in 1929 [33]. As the findings of this report have con-
tinued to provide the theoretical justification of Australian tariff policy they are enu-
merated briefly below. The authors of the report were of the opinion that a tariff re-
duction would have:

1. affected unfavourably the Australian terms of trade;

2. reduced real wages and increased rents by lessening the relative scarcity of labour;

3. reduced fhe diversiﬁy of occupations and copportunities and decreased the stability
of the national income by making it more dependent upon the seasons and upon the
vagaries of the overseas markets;

4. reduced the standard of living of the existing population;

5. tended to eliminate certain strategic industries;

6. prevented the development of Australian industry and the attendant economies of
scale.

Metzler argued that the first two conclusions were inconsistent. He maintained
that the adverse terms of trade movement following a reduction in the tariff might protect
industry and, if this were so, that the remaining conclusions also are inconsistent.

Though most of the above arguments are founded on particular Australian condi-
tions, the infant industry one is not. Economists, normally, have taken for granted that

An import duty ... will increase the marginal efficiency of invest-
ment in industries producing goods identical with or similar to
those hit by the duty; it will diminish the marginal efficiency
of investment in industries that make use of such goods and that
produce goods complementary to them [34,107 ].

As the Metzler argument has been commented upon uncritically in recent tariff literature

[9,16; 99,250; 64, 76-7%;110, 74-75) , though more frequently in connection with income distribution
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than with trade protection, it seems a worthwhile task to attempt a reconciliation of
these two divergent viewpoints. Our conclusion, reached below, is that Metzler failed
to carry his analysis sufficiently far and that the likelihood of the appearance of his

perverse case is remote in practice.

C. DEVELOPMENT OF THE MODEL

Basically, our assumptions are the same as those set out in the free trade
model of chapter three, except that they are ﬁodified to account for the presence of an
existing tariff levied upon the domestic country's imports (commodity two) . The more
important of these assumptions are: perfect competition; two countries;- four commodi-
ties, of which two are non-traded goods excluded from international trade by transport
costs; etc.; increasing costs; and a balanced balance of trade. Except for the pre-
sence of a prior tariff, and non-traded commodities in each counfry, these assumptions
are identical to those used by Metzler. When comparing our criterion with his, however,
it is possible to abstract frém the complications introduced by the last two assumptions.

The equilibrium equations of the model are:

x; =0y - X3 =Xy - 04 C (1.5)

Xz = Xz - Op = 02 - X5 (2.5)

0 =X3 - 0s . .o (5-55

0 =3X3 - 0% C (4.5)

M = p30y + p202 + p303 + (PE“Pé)X2 .o (5-55

M = ploi + pa0z + D305 | .. (6.5)
where Xj = Xj(Pl,Pzgps;M) |
and Oj ='OJ(P1:P2,P3)-
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The presence of the tariff is reflected by the addition first, of an extra price, pé, which
is less than the domestic price of good two by the amount of the tariff and, secondly, by
an additional term in the domestic country's incbme equation equal to the tariff revenue,

?
(p2-p2)xs. Since M=z ijj’ one of the supply-demand equations is not independent, and
: J

a balanced balance of trade is Implied:
, N
PiX1 = Da2Xo TR (7.5)
We choose to drop the supply-demand equations involving the foreign country's importables
and to use as numeraire the foreign price of the domestic country's importables, pé. Once
again, we adopt the convention, without loss of generality, of choosing quantity units
/7 /7 ‘

such that p; = po = ps = p3 = 1.

Before proceeding with the development of the model it may be of assistance to

the reader, for comparative purposes, if we obtain Metzler's two-commodity criterion.

Take the balance of payments equation'(T.B) and rearrange it so that

Differentiating totally (logarithmically) with respect to a change in the tariff, ps, we
have, where p1 = pé =1,

dp; _ Gx2 po _ dx3 P2

dpp “2 " dps X2  dpz X “ e (8.5)
d(py/po dpo
_j_lé__L = dp, - 22
P1/P2- L P2

dpy _ dfp;fpa) P2 41 9.5

P2 3p, P1/p2- dpz ( ?

Substituting in (8.5) for g%i P2 we have
2

gigléﬁél Do _ &Xo pp  0X3 P2
P1/pP2- dps dps Xo ~ dps X1 -1 ¢ (10.5)

Now, where pé =1 = py,

so that
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The left-hand side of equation (10.5) is our measure of the rate of change in
the domestic price ratio of the internationall& traded goods. If the domestic price
ratio is to remain unaltered following a change in the tariff gi%i%%i; (% - gigiégil >
must equal zero and the right-hand side of equation (10.5) likewise must be zero.

It is possible to derive Metzler's criterion difectly from this equation. His
formula refers to the intermediate case in which the protective and terms of trade ef-
fects of the tariff Jjust cancel out - equality of the foreign elasticity of demand for
exports with unity minus the domestic marginal propensity to spend on importables; if
the elasticity is less than this critical value, the perverse case can result.>

As pz/p; = pg/pl//pé/pl, it follows that at the critical point where 9‘%?4%?;=0,
the proportionate change in pg/pé must equal the reciprocal of the proportionate change
in pé/pl. Thus, in equation (10.5), the second term on the right-hand side can be inter-
preted as the foreign elasticity of‘demand for imports and the first term as the home’
country's elasticity of demand for imports. If the domestic price ratio does not change,
the domestic elésticity of demand is all income effect and reduces to the marginal propen-
sity to spend on importables, Co. Hence, equation (10.5) may be rewritten as

Ei1 = 1 - Cs | C (11.5)

where Eil is the foreign elasticity of demand for imports, gﬁl L2 4o which, in the '

1 dps ’

conventional Marshallian manner, a positive sign has been given. This is the Metzler

criterion.
One might interpret the elasticity of the above criterion in two ways: first,

as Metzler himself chose to do [16,08], as a partial elasticity measuring the proportionate

change in the quantity of imports demanded as the result of a proportionate .

S Metzler assumes implicitly a stable international market.
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change in their price, all other prices and money income being held constant; secondly,

as the elasticity of the foreign reciprocal demand curve from which Metzler derived it
originally [16,8]. The first interpretation is valid in a multi-commodity model only if
the good is independent of other commodities in consumption and production. Such an
assumption, however, is difficult to justify, for it is extremely unlikely that all other
sectional price levels would be unaffected by a shift in the import price level. Thus,
even if an accurate estimate of the foreign elasticity and of the domestic marginal pro-
pensity were available, any prediction formed on the basis of them could be seriously mis-
leading. Furthermore, even inh the two-good case postulated by Metzler, a partial inter-
pretation of Eil as the foreign elasticity of demand for imports must assume also that all
supply reactions are negligible - an assumption which it is difficult to sustain having
regard to the problem studied. Nor can the total interpretation (which measures the
change in quantity due to the change in price when all of the repercussions of general
equilibrium adjustment have worked themselves out) be considered as satisfactory, for this
concept is not independent of the problem under réview. A total elasticity of foreign
demand for imports assessed after a devaluation is an entirely different concept from a

total elasticity of foreign demand for imports measured ex post facto in the event of a

tariff increase. Both measure the ultimate response of import demand to changing and
different sets of circumstances. To use one for the prediction of the other normally
would be quite wrong. Such elasticities are of historical value only. Nor, if one de-

sired to predict the effect of a tariff on the domestic price ratio of the tariff-impos-
ing country, could we use a total elasticity describing the previdus response of the com-
modity concerned to a tariff change, for it is only reasonable to assume that autonomous
influences, if not the previous tariff itself, would have affected the positions of supply

and demand schedules and the level of income throughout the economy.
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Only a prior knowledge of the partial elasticity components of the total elas-
ticity affords a sufficient basis for prediction, these components being independent of
the particular problem studied - measuring the rate of change in a variable in response
to a price change, all other prices and income constant. This definition remains the
same whatever the problem. We turn, therefore, to an analysis of the components of the
terms of equation (1045).

First, let us'differentiate the set of equilibrium equations (2.5) to (6.5)

making use of the fact that in a perfectly competitive world Zpidoi=0. Writing
OX, dX, '
i

— l —
Xij_ SEE and Mi =Sq  ¥e have

dxz = (X21-021)dp1 + (X22-022)dpz + (X23-O23)dps + MadM .o (12.5)
Qe = ~(Kba-0%1)apy - (¥bo-Obo)aph - Mbaw’ . (13.5)
o = (X31-031)apl + (Xaa-osé)ape + (X33-033)dps + MadM .o (lh.Sj
o = (Xby-0%1)ap; + (Xha-Ohs)dps + Mbaw’ o (15.5)
dM = 05dp; +'02dp2 + Osdps % (p2-1)dxs + xodps .. (16.55
a’ = oldp, ; 04dps | D (17.5)
Next, |
i. substitute (16.5) and(17.5) into the remaining four equations;
ii. substitute into fhe resulté for X, .-0, .=K, .-X .M,, where K,. is the aggregate
demand-supply substitution effecty ¢ *J J 7t 1J
iii. for the terms (X.-0.) which occur after these substitutions, substitute the
appropriate X1,1x2lor zero as indicated by theequilibrium equations; and
iv. cancel and collect terms wherever possible.
Then,

(Koy+%1Mo)dpy + Kogdps + [Ma(pe-1)-1]dxs = -Koodps Co. ' (18.5)

’ ’y ’ ’ : :
(K21-x1Mz)dp; + Koadpz + dxp = O Co. (19.5)
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(Ks1+x1M3)dp1 + Kazdps + Mg(pe-l)dxa = -Ksadpo .o : (20.5)
’ 7, Y ’ ) '
(Ks1-x1M3)dpy + Kasdps = O .o (21.5)
Our measure for the effect of a tariff upon the tariff-imposing country's do-

mestic traded goods price ratio, %; , is given in equation (9.5):
P2

d(pifgeé Do dp
=2 = ==L _ 1
P1/pP2- dps bz dpo

where dpg/pg is the proportionate change in the tariff.

Or,
d(p2/p1) P2 apy
= 1 - o e 22.
P2/P1- dpe P2 po (22.5 )
Solving for %%l we obtain, after rearranging the order of the equations,
2
Koo Kes 0 Ma(pa-1) -1
Ksz Kss 0  Mg(pe-l)
- , . (= |A|)
0 0 Kos 1 :
4
dp 0 0 Kas 0 .
552 = .. (23.5a)
KoiptxiMz  Kos 0 Ma(pa-1)-1 ’
Kai1+xiMs  Kas 0 Ms(p2-1)
7 ’ 7 ’ (= | B | )
Kg]_ -XlMg 0 K23 1 -
7 /7 /7
K31 -X]_Ms 0 K33 0

A Laplacian expansion of |A| from the first two columns gives

, Koz  Kes
|A] = Kas
Kaz Kas

A similar expansion from the first two rows of |B|, after columns two and three have been

added to column one and use has been made of the fact that the ijKij=O, gives

14 4 4
, | -PoKeotxiMe Koa| |Koz Mao(po-1)-1||-Koo-x1Mz Kos

ol - e : |
-P=Kaztx1M3 Kas| |Kaz Ma(pa-1) -Ks2-x:M3  Kas



Dividing top and bottom by Kas.Kas

Koo Kas
Kso2  Kas
dpy _ Kas
P2 Koo Kog Mz Koa| |Kes  Ma(pe-1)-1 -Kée Kos My Kig
" Kz2 Kas = Mz Kas . Kas Ma(Pa'lj Kég Kés X% Mé Kés
Kas ) K3z ) Kas | Ksa ' Kas

Let us pause for a moment to establish two propositions which will enable us to

convert (23.5) into a more convenient form.
From the theory of demand we know, in a four-commodity world in which each

country consumes and produces three commodities, that

piMi + pkMk + ij. = 1;

J
that
PR st PRkt PK = 0
PiKpest Pyt Py O
pini+ pkKjk+ ijjj= o,
and that . s
Kij = Kji (l}J)k=lJ2)5)'

As long as prices are unity initially it can be shown easily by using these

relationships that

i. Mi Kij Mk—l Kkj
M. K.. M. K..
J Jd_ _ _ _J JJ

K.. K..

Jd Jd

and
ii. Kii Kij Kkk Kkj
K.. K.. K. K..
Ji_ 330 _ 'k JJ
K

. - K..
Jd Jd

11s5.

(23.5)
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Making use of these results in (23.5)

22 Kes
Kao Kas
dpy; Kas
d - Bl ’ ’ 771
P2 Koo Koz Mz Kos| |Keas Ma(pe-1)-1|{Ki1i Kis M1-1 K=
X1 X Y E X1 ’ ’
Kas Kas Ms Kas Ksz Ms(pa-1) Ka1 Kas Mz Kas
- + -
’ 7
Kas Kas Kas Kas Kas
bos
= ... oh,
pafos + x1023 + 7(§1a + x1075 + x3) ( 5)
where
Kji
b.. =K., - K., ==
i ii ij K..
J dJd 33
K.i
0,4 = My + M, Ei—
Jd
Kos
and y =1 - (M2-Ms Kaz)(p2-1)

On conversion to elasticities and marginal propensities to spend (remembering

that po#l) equation (24.5) reads:

d: 1
1% R 23 25.5
dps P2 1+ Uog + Yoz + NMP1a+via) (25 )
where
Xl O1 Xi O1 G.i - S'i
mij =% %11 "% Si1 505y -5 8y cJ =5 )
i i i i S Jd -
“jifsji
Vig =0 C;j("o.'.—s.. )
Jd dd -
and

/
ba
= 1 1- &2
A + Yas( Do ?
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Substituting into (22.5) for this result we obtain

d{po/pP1) P2 -

_ 23
P2/P1 dps 1+ Yoz + Yoz + MPis+V13)

oLt veo+ Mlatyia) (26.5)
1+ Jas + Vs + M1atV{s) C -

which is an expression for the rate of change in the domestic price ratio pg/pl due to

a tariff.

By setting all terms which involve the non-traded commodity to zero in (26.5),

an analogous two-commodity criterion is obtained:

/

’ ’
Xy 2 ’ ? T
1+ %(gi 011-C1- %L S11) - Cz: -

d(pa/P 1 =
k2 - . : e 27.5)
P2/P1- dpz 20 r 01 o7 X2 O2 (
1+ ofo A sl 4 (B2 gon-Co- 22 8 .
, Z(éécll 17 11? (x2 022-Ca o= 22?
P2

where A= 1-CotCo == .
b2

D. TWO-COMMODITY ANALYSIS

In this section the arguments for and against the appearance of Metzler's per-
verse case are examined with respect to a two-commodity world. First, his argument is
examined and rejected on both a priori and probability grounds. Next, for the benefit
of those readers who will not accept probability type arguments, an attempt is made to
test empirically the conclusion reached by Metzler concerning the Australian case. Among
other things, this emphasizes the practical difficulty of testing empirically theorems
derived from two-commodity studies and leads to the analysis, in the next section, of the
more complex, four-commodity result in which non-traded goods are included explicitly.

Consider the equation (27.5). As the proportionate change in pg/pé is posi-
tive for a tariff increase, a positivé movement in pg/pl, Po rising relative to p;, means
that both sides of equation (27.5) must be positive. The absolute change in the domestic

price ratio can be obtained by multiplying through by the proportionate change in pz/pé.
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As in other applications of the model, our international system is assumed to
be stable. The only complication introduced by the tariff is the term A\ whose influence
upon the sign of the denominator can be neglected because, except for a very large tariff,
it approximates to unity in magnitude. Since this term arises because of the assumption
of a prior tariff, and since Metzler assumed free trade initially, its effect is ignored
in the following comparison of the two formulae.

Given that the stability requirement is fulfilled, the direction of the move-
ment in the domestic price ratio depends upon the sign of the numerator. An adverse pro-

tective effect, py rising relative to ps, requires that

F 4 z
X 0
1 2 1 .7 ?
-——Xi O’ii+—xi Sii+Cl<l-CE.

It can be seen that the left-hand side of this condition is the breakdown of the total
interpretation of Metzler's elasticity of demand for imports and that it comprises, in a
two-good model, the sum of two substitution elasticities and a marginal propensity to
spend on importables. Using the fact that the sum of the home country's marginal pro-
pensities to spend must equal unity, the criterion for fhe case in which the tariff fails
to protect is ’
i 2

0
7
—;‘0'114';‘8 < Cy ~ Cy

(27.5a)

 For purposes of discussion, this requirement is considered most conveniently
in two stages: the requirement that the domestic marginal propensity to spend on export-
ables exceeds the foreign, and the requirement that the excess be larger than the sum of
the foreign substitution terms.
The first requirement, which has been investigated exhaustively in the recent

literature on the transfer problem [55;56;37], is the traditional one for a transfer
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(e.g. a reparations payment) to turn the terms of trade against the paying country. The
outcome of that investigatién has been the conclusion that in a two-good model in which
tariffs and transport costs are absent initially, there is no presumption that one marginal
propensity will exceed the other; in conjunction with the fact that the foreign substi-
tution term must be positive, this would argue on a priori probability against the appear-
ance of the perverse case.

The second requirement seems unlikely to be met for three reasons:

1. the difference between the marginal propensities must be a fraction, whereas the sub-
stitution elasticities can range from zero to infinity;

2. the weights attached to the substitution terms must exceed unity in the case of the
demand elasticity and may do so in the case of the supply elasticity (particularly as
the foreign country represents ﬁhe rest of the world);

3. if the foreign substitution terms are small, high comélementarity and joint supply are
indicated and it is improbable, in a two-commodity world, that these conditions would
not extend to the other country. In turn, this implies a similarity of tastes in
each country which reduces the difference between the marginal propensities.

The above analysis would seem to tell heavily against the likelihood of the per;
verse case appearing, yet this is not entirely satisfactory fecause we are arguing in ig-
norance of the real magnitudes involved. Though the odds against the Metzler effect ap-
pearing in practice are exceedingly high, the facts in a particular case could be as re-
quired: low substitutability, and a preference for its own exportables by the domestic
country. We shall digress, therefore, to examine the available facts in the Australian
case.

Extensive use is made of the survey of international trade propensities and

elasticities compiled recently by Hong Seng Cheng [38]. As this survey does not pretend



to be exhaustive, it is possible that some relevant estimates are excluded.

For the perverse effect to operate, the rest of the world's substitution elas-
ticities of supply of and demand for Australian exportables together must be less than
the Australian marginal propensity to spend on exportables minus the foreign marginal pro-
pensity to spend on the same good. Table Three sets out the available data concerning
two of these parameters, no estimates having been found for the rest of the world's sub-
stitution elasticity of éupply of Australian exportables nor for its marginal propensity

to spend on these commodities.

TABLE THREE
Time ﬁ:it?iiian World Substitution
Estimates ” gLna Elasticity of Demand
Period Propensity .
: for Australian Exports
to Import
Polak [2] 1920' s 0.49 -0.48
1930' s 0.2% -
Tse Chun Chang [39] 1924-38 0.35 -0.66
Clark and 1920's 0.21 -
Crawford [L4i4] 1930's 0.25 -
Tinbergen[L40] 1924-37 - -1.06%
Horner [41] 1936-38 - -2.2 (wool) 6%
-5.9 (wheat) of Australian
-3.2 (butter) Exports
Brown [43] 1954-58 - -1.69%

* As explained in the text, these estimates are derived from
the work of Tinbergen and Brown who have no responsibility
for this use, or misuse, of their original coefficients.
In our assessment of the probable sizes of the relevant marginal propensities
we must confront the formidable fact that marginal propensities to spend on Australian

exportables, not exports, are required. Any attempt to compute the parameters of the

criterion, which holds strictly for a two-commodity world, depends among other things on

120.
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the extent to which non-traded commodities are classified as exportables or importables.
On a priori grounds, one might argue that the Australian marginal propensity to spend on
its own export good is low because the majority of its exports consists of the four commo-
dities: wool, wheat, butter and meat. Yet it was to avoid such an argument from ignor-
ance that we turned to the available facts in the Australian case.

Fortunately, data is available concerning the Australian marginal propensity to
spend on imports and, as we are arguing against the appearance of the Metzler effect in
practice, it appears permissible to accept the most reliable estimate of the marginal pro-
pensity to spend on imports asbthe loyer limit to the marginal propensity to spend on
importables.

Of the estimates given, the first figure of Polak is suspect. Had he excluded-
the 1950/31 figures from his calculations, the value of the propensity would have fallen
to approximately 0.29 [45,14]. We select the medial value of 0.25 as the lower limit to
the Australian marginal propensity to spend on importables, which yields an upper limit
of 0.75 for the Australian makginal propensity to spend on exportables. Polak [2ﬂ56gauzﬁu"ﬁ]
has estimated for the inter-war period a rest-of-the-world marginal propensity to allocate

export expenditure on Australian products of 0.015. It follows from the composition of

the Australian 'export. basket' that the rest-of-the-world's marginal propensity to spend
its income on the type of goods which Australia exports must be negligible. For prac-
tical purposes it is assumed zero.
The difference between the marginal propensities, therefore, has an upper limit
of 0.75, though one would expect its actual value to be considerably below this figure.
Because of the paucity of data concerning the marginal propensities, an argu-
ment against the practical appearance of the Metzler effect must depend upon reliable

estimates of the aggregate substitution term. Unfortunately, no data are available con-



cerning that part of it which comprises the rest-of-the-world's supply elasticity and
there is no alternative, in our ignorance, but to allocate it an assumed lower limit of
zero.

Of the estimated substitution elasticities of demand given in Table Three, those
of Polak and Chang have attracted the most criticism. A review of the 'elasticity pessi-
mism' of the thirties, however, would serve no useful lpurpose. Instead, the reader is
referred to Orcutt's masterly article in which he provides conclusive evidence that early
empirical studies often severely biased their estimates toward zero [46,118]. Typical
of the general awareness of this bias, is a recent comment by Warren L. Smithf "It has
become increasingly apparent that studies of the international adjustment mechanism uti-
lizing time series data for the 1930's...resulted in too pessimistic a view of the price
sensitivity of both imports and exports” [47,S 127]. Polak himself placed little cdn-
fidence in either his éwn or Chang's estimates. Of his own he wrote, "The weakness of
many of the price coefficients found must be acknowledged... Conclusions on the effects
of changes in relative prices...cannot safely be drawn from the data presented." [2,65].
His comment on the findings of Chang was that "recent studies...make it probable that
Chang's findings cannot be taken as highly reliable estimates...and may be biased in the
direction of zero." [48,20].

The estimate appearing opposite Tinbergen's name was originally a substitution

Australian to total
elasticity, defined as the change in the ratio of the volume of;exports caused by a change
in the export/import price ratio. It has been turned into an export elasticity of demand
by the application of an ingenious method first used by Harberger [42,513-16].  Though
Polak severely criticized Tinbergen's results by showing that income changes could account
for a large part of what was apparently pure substitution effect, he also admitted that

due allowance for income effects in countries exporting primary produce could increase
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the estimate because 1) the income elasticity of demand for food and raw materials is less
than for manufactured commodities, and 2) the elasticity of supply of foodstuffs and raw
materials is smaller than for manufactured goods[u¢3J7]~

Nevertheless, with no evidence to support it, Tinbergen's estimate provides a
precarious basis for prediction.

The work of Horner represents a more realistic attempt to come to grips with the
problems involved. Harberger was of the opinion that Horner's technique deserved a much
wider recognition and, since then, V.W. Maluch has applied a similar technique to obtain

a3
estimates of Canadian price elasticities of export demand[50). Working from the fact that
demand for Australian exports is the difference between the rest of the world's demand for
and supply of exportables, Horner estimated the separate supply and demand elasticities
for the rest of the world. From these the price elasticity of demand for Australian ex-
ports was obtained. The reason for his method yielding individual commodity estimates so
much higher than the aggregative estimates of Chang and Polak is due primarily to his ex-
plicit acknowledgement of, and provision for, the fact that where
the exporting country supplies a more than negligible
part of its export market, it can be readily seen that
the price elasticity of demand for its own product will
be greater than the price elasticity of demand on the
export market for the commodity in general by an amount
dependent on the proportion of that market it supplies.
[L41,326].
This fact is also reflected in the quantity weights which appear before the elasticities
in our formula.

Evidence in support of one of Horner's estimates is provided by Stone [28] who

S Tt is noteworthy that the estimates he has derived from post-war data suggest far
higher elasticities for Canadian exports (though admittedly only for a 35% sample)

than indicated by the work of Chang.
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obtained a price elasticity of demand of -0.41 for butter in the United Kingdom in the
inter-war period. When this is weighted by the quantity consumed in the export market
divided by the quantity exported by Australia for the three years ending 1938, an estimate
similar to Horner's is obtained.

Finally, Table Four summarizes a crude attempt to compute a lower limit to the
post-war aggregate export elasticity of demand for Australian exports. Extensive use is
made of estimatés given in a recent article by J.A.C. Brown [L43] and of the fechnique es-
tablished by Horner.

TABLE FOUR. LOWER LIMIT FOR A DERIVED AUSTRALIAN ELASTICITY OF EXPORT DEMAND |
1 o 3 i 5 6 7 8

Commodity Time U.K.Sub- Ratio of Australian % of Aus- % Share of Weighted Elas-
Period stitutim WK Cérr Export tralian total Aus- ticities of

Flasticity §hmptwwta Demand Exports tralian Australian Ex-
of Dererd  Ristrshawe FHastclty soldinlK  Exports port Demand*
Expottsu
Beef and |
Veal 1954 -58 -1.h 8.07 11.29 81 3.6 -.h1 (-.65? |
Lamb and " |
Mutton -1.7 10.40 17.68 80 1.2 -.22 (-.53? |
Butter " -0.59 5.51 3.25 85 .9 -.09  (-.1b)
Wheat " 2.52% 2.871% T.7 -.22  (-.35)
Wool " 3.39% 1.592 7.3 -.75 ( -1.19)
Total other " 0% . 0% 37.3 03 '
Total 100.0 -1.695 (-2.66)

1 Ratio of rest-of-the-world's (i.e. the free world market) consumption to
Australian exports -for the period 19%6-38. :

2 price elasticity of demand computed by Horner for the period 1936-38.
S Assumed.

% Column (8) is derived by multiplying column (5) by column (7) and dividing
by 100. - , .

S The lower limit to the world export élasticity of demand for Australian
bxports.



All figures relate to 1954-58 data except the price elasticities of export de-
mand for wheat and wool which are quoted directly from Horner's results. It is probable
that these haﬁe altered, though in the case of wheat there is no apparent reason why such

a shift would be significant in either direction. The wool estimate, on the other hand,

if it were to be brought up to date, would reflect almost certainly the appearance of
synthetic substitutes in the textile field in the post-war period. It would appear to

be a safe lower limit.

For the first three products the world market is assumed to be the United King-

dom. Hence, for these commodities, the estimates in column five were derived by multi-
plying column three by column four for reasons indicated above. Columns six and seven
are self explanatory but the last column requires some comment. To obtain a single

lower limit for an export elasticity of demand some method of aggregation was necessary.

This was done by

1. Assuming that the remaining 37.3% of exports had a zero demand elasticity

2. Multiplying column five by column seven and dividing by one hundred.*

¥ This method of obtaining an aggregate elasticity depends on the assumption that all
export prices move proportionately to the selected export price index.

Apart from the proportionality assumption, however, the method is open to the more
serious obJjection that no account is taken of cross elasticities. Obviously, where
two commodities are close substitutes and have high elasticities of demand the two
facts are not unrelated. For instance, if the elasticities of demand for both lamb
and beef were known to be large, it would be tempting to conclude that the aggregate
elasticity of demand for meat in general was also large. In fact, the high elasticity
of demand for beef could arise from its high substitutability for lamb, i.e. the cross
elasticity of demand for beef with respect to the price of lamb could be high and vice
versa. In such a case the combined elasticity would be less than either of the indivi-
dual estimates. The true elasticity would be given by a determinant comprised of the
different elasticities involved.

Despite the above objections it should be noted that the only close substitutes among
the export commodities selected are lamb and mutton, and beef for which the cross elas-
ticity of demand given by Brown [43] is only of the order of 0.3. This would not ser-
iously affect our estimates. C
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The aggregated estimate of -1.69 can be taken as a lower limit to the elasticity

of world demand for Australian exports. One might contend that this elasticity would be

considerably larger because

1. it is certain that there would be some elasticilty of supply, especially where
long term elasticities were involved. In the case of wool and wheat Horner
assumed these to be 0.56 and -2.33 respectively. However, as we are concerned
with only a léwer limit, they are best set at zero;

2. as stated above, it is probable that Horner's wool estimate would be larger if
more recent data were available;

3. in Table Four the United Kingdom has been considered as the world market for the
first three commodities. If this simplifying assumption is relaxed, the size
of the free world market for these commodities, especially the meat products,
would be increased considerably. This would increase the size of the weights
and, accordingly, the elasticities;

4, finally, it is apparent that the world's demand for the remaining 57% of Aus-
tralian exports would yield some elasticity coefficient. As a portion of them
are manufactures, it would be surprising if their average elasticity were not
greater than that of the agricultural group. If the weighted elasticities are
derived for only the five products listed, i.e. if in Table Four column five is
multiplied by column seven and divided by 63, the elasticity estimates appearing
in the brackets are obtained and these sum to an elasticity of export demand of
-2.66 for these products.

Table Five below summarizes our results. In each case, if the sum of the

substitution elasticity terms appearing in column one is greater than the difference bet-

ween the Australian and the rest-of-the-world's marginal propensities to consume export-

not
ables (column two) the perverse effect could, operate (column three ).
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less than

less than

greater than
greater than

greater than

Table Five
1

Estimated World

Substitution

Elasticities

for Australian

Exportables
Demand Supply
-0.48  (Polak) + 0 is
-0.66  (Chang) + 0 is
-1.06 (Tinbergen) + is
-2.20  (Hormer)* + is
-1.69  (Brown) + 0 is

* Horner's lowest

2

Marginal Pro-
pensities to

Consume

Avstralian
Exportables

Aust.
0.75
0.75

0.75
0.75
0.75

World's

individual commodity estimate.

3

Estimates
Favour

Metzler
Metzler

Orthodox
Orthodox
Orthodox

Only the estimates of Polak and Chang indicate that a tariff might fail to pro-

tect the import-competing industries of Australia.

dubious, the fact that they contain a bias toward zero being no longer disputed.

Yet these estimates are the most

More-

over, 0.75 is an extreme, even ridiculously high:upper limit for the Australian marginal

propensity to spend on exportables, which is certain to be reduced considerably in prac-

tice. Further, one must remember that the rest of the world's elasticity of supply of

exportables and marginal propensity to consume these goods, in the absence of quantitative

knowledge, have been set at zero.

These facts, in conjunction with the evidence of our

other estimates and the earlier a priori argument, suggest that the possibility of the

appearance in Australia of the Metzler effect is remote.

E. FOUR-COMMODITY ANALYSTS

Not only does our empirical analysis support the g priori conclusion that the

Metzler effect is unlikely to appear in practice, but also it serves to emphasize the
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inappropriateness of two-commodity analysis in a multi-commodity world. Apart from the
fact that possibly vital relationships between traded and non-traded commodities are ob-
scured, it is difficult to see what meaning can be given to the important concept of the
marginal propensity to spend on importables or exportables. The purpose of this section
is to derive a result for the effect of a tariff on the domestic traded goods price ratio
when non-traded goods aré included in the model. It is emphasized, however, that this

is merely a step towards reality; the problems that remain of aggregation and of economic
dynamics are considerable.

Let us now examine the multi-commodity criterion given in equation (26.5):

/ /
d(pz/p) P2 _ 1+ Y2a + A(Y1atyys)
P=2/P1 dpz 1+ Uos + Yo3 +x($is+wi3) )

The reader will recall that the left-hand side of (26.5) can be interpreted as
the rate of change in the domestic price ratio pg/pl due to the tériff and that, as
dps/ps is positive for a tariff increase, a positive movement in d(pg/pl)/(pg/pl) re-
quires both sides of (26.5) to be positive. Or, if the protective effeét of a fariff
is to be cancelled out exaétly by a favourable terms of trade effect, both sideé must
be equal to zero.

As in the two-good case it is assumed that the international system is stable.
This means that the denominator is negative. The direction of the change in thé do-
mestic traded goods price ratio pg/pl is dependent, therefore, upon the sign of the
numerator. Ignore, for the moment, the effect of A which occurs because we ha&e assumed
a prior tariff to exist and which, in any case, would apprdximate to unity. If the per-

verse case is to occur the numerator must be positive, which requires

/ /
-(f1s + ¥18) <1 + Yaa
/ / ’
and, since Y;3t¥osz = -1, this also requires
7 /

P15 < V13 - V13 .. Cé7-5b?
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For purposes.of discussion, this requirement is considered most conveniently
in two stages: the requirement that-the weighted sum of the domestic marginal propen-
sities to spend on exportables and non-traded goods exceed the corresponding weighted
sum of the foreign propensities; andvthe requirement that the excess begreater than the
sum of the quantity weighted foreign substitution terms.

The first requirement is identical to that needed, in the case of a transfer,
to turn the terms of trade against the faying country when non-traded goods are allowed
for éxplicitly (see page Tl above). Generally, Y13 is the more likely to exceed y{s
the greater in the domestic and the smallef in the foreign country are the respective
marginal pfopensities to consume commodity one (domestic exportables) and commodity
three (non-traded goods) . Ignoré, for the moment, all price substifution effects of
the tariff and concentréte upon the induced shift in expenditure from the foreign to
the domestic country; To .the extent that Ci plus Cs exceeds C{ plus»Cé, Co will Dbe
less than Cé. This means that the expenditure-reducing coﬁntry (the foreign country)
reduces its consumption of commodiﬁy two by a greater amount than the expgnditure- A
increasing country (the domestic country) increases its consumption of the same com-
modity. This will tend to aggrayate fufther the excess supply of foreign exportables
(commodity two) due to the tariff ahd, consequently, to induce a further improvement
in the domestié country's terms of ﬁrade.

- Unfortunately, one cannot neglect the effects of the substitution terms.
Though it is conceivable that the increase in expenditure»in the domestic country might
scarcely raise the prices of commodity one (exportables) and two (importables) the excess
demand for them at constant prices being eliminated, in‘the first case, by a aiversion of

exports to the home market, and in the second case, by an increased flow of imports - it



130.

is impossible that the increased expenditure on commodity three could fail to increase its
price unless complete satiety existed or there were:infinite substitution possibilities
between the non-traded and one of the other commodities (in»which case they would cease
to be separate commodities). Similarly, in the foreign country, the reduction in expend-
iture must reduce the price of non-traded commodities.

The reader will recall that our marginal propensities to spend measure a country's

rate of change in expenditure upon a commodity due to a change in income, all prices being

held constant. We. have shown, however, that the price of non-traded goods must change

relative to those of the traded goods, thus inducing a change in the magnitudes-of the mar-
ginal propensities to spend. This fact explains the presence of the subetitution elasti-
city weights that appear before the marginal propensity terms and leads us to the further
conclusion that Y33 will be the more likely to exceed Wis the greater in both countrieé

are the substitution possibilities between each country's exportables and non-traded goods
relative to those existing beﬁween eech country's importables and non-traded commodities.
Assume, for bxample, that these conditions do exist. In the domestic country consumers
will substitute out of non-traded and into exportable rather than importable goods, thus
increasing the marginal propensity to spend on exportables rather fhan the marginal pro-
pensity to spend on importables. At the same time, resources will flow to the non-traded
goods industry from the exportable rather than from the import-competing sector, thereby in-
creasing the price of exportables. Conversely, in the foreign counfry, where the price
of non-traded commoditiee has fallen, the marginal propensity to spend on foreign export—
ables would tend to decrease more than the marginal propensity to spend on imporﬁables

and resources would flow to the exportable rather than to the import—competing sector.

The net effeet would be an aggravated world excessveupply of foreign &xportables and an

increase in the price adjustment necessary to restore equilibrium, i.e. an augmented
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favourable movement in the terms of trade of the taxing country.

The second requirement, that the excess of the domestic marginal propensity term
over the foreign marginal propeﬁsity term should exceed the foreign coefficient of sensi-
tivity (¢13) is best considered in two stages. First, conditions for a low foreign coef-
ficient of éensitivity would be ensured if':

1. the foreign own substitution elasticities of demand for and supply of importables
were low. In this case, the magnitude of the other elasticities could not affect
materially the éize of Wis- Thus the rise in the world price of foreign import-
ables relative to foreign exportables as a result of the tariff would induce only
a small ffénsference‘of demand out of importables, and of resources into the im-
port-competing industry. Both of these effects would increase the size of the
movement in the terms of trade needed to restore equilibrium. At the same time,
it is necessary thét

2. the amounts of importables consumed and produced in the foreign country approximate
in size to the volume of imports.

A priori considerations suggest that it is unlikely that the above two necessary
conditions will be fulfilled in practice. When 611 and S{l are small, it can ﬁe shown
that all three classes of goods must be complementary to one another and subject to jqint
supply, a most unlikely event in a three-commodity system. For instance, if oil is very
small it means that commodity one cannot be substituted for either goods twb or three, i.e.

commodities one, two, and three
/are all consumed in fixed proportions. (An exception to this occurs where the demand for

commodity one is completely satiated; an improbable situation in a three-commodity system.)
Similarly, if Sil is small, commodities one, two and three will be supplied jointly. Now
if such a strong pattern of complementarity and joint supply exists in the one country in

a four-commodity world, it is exceedingly improbable that these conditions would not be found



also in the other country. Yet, if this were the case, it is just the situation in which
l+w23+¢£3 would tend to unity.s Thus the smaller the foreign coefficient of sensitivity,
the smaller is the difference between the domestic and the foreign marginal propensity
terms. Moreover, given that substitution possibilities are small, there is still the
effect of the quantity weights X{ and 07, which are multiples of x;, to be considered and,
as the foreign country represents the rest of the world, it is improbable that these would
be other than large, save where the domestic country's production of exportables consti-
tutes an exceedingly high proportion of total world output of the commodity.

Nevertheless, though the practical possibility of the appearance of the perverse
effect seems remote, it could be less improbable than in the two-good case because, at
the critical point, the size of the terms of trade effect needed to restore equilibrium

is increased by the addition of non-traded commodities in the foreign countr;y,6 the extent

—
Thls may be explained by looklng at the two-good analogue of the situation, i.e. where

l+w13+w23 is qulvalent to 1- Cl -Co, which, 51nce Cy+Co=L in each country in a two-good
model, equals Co-Cos. With identical tastes, C2—Cg, and so 02 C>=0, and, similarly,
1-C,-Co=0. In the four- good case Cy+Cot+Ca=1l and so ‘Wls Voa=l; with demand and produc-
tion conditions identical -yis=-y1s and, therefore, 1+y1 a+23=0.

® The reader should note that this does not mean that the introduction of non-traded

commodities will result in a net increase in the terms of trade movement. It will be
shown in the next chapter that in the case of the domestic country, the introduction of
non-traded goods would tend to reduce the magnitude of the terms of trade movement. The
net effect would depend on many factors. At the critical position, however, where the
effect of the tariff is just cancelled out, domestic substitution possibilities do not
influence matters. This is borne out in equation (9.5) where, at the critical point,
the rate of change in the terms of trade,dpl/pl, is equivalent to the rate of change in
the tariff dpz/pg, the magnitude of the domestic coefficient of sensitivity having no
effect whatsoever, though the domestic substitution possibilities do affect the domestic

marglgal propensity term (see P74 above) Generally, it can be said that the more
¢13+W13+W23 tends to minus unity (and this is the more likely the smaller ¢13) the less
is the effect of the domestic coefficient of sensitivity on the terms of trade. This

point is discussed in.the next chapter.
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of this reduction depending upon the degree of substitutability between the traded commo-
dities themselves and between each traded good and the non-traded commodity. In the for-
eign country, when there are only two goods, the rise in the price of importables relative
to the price of exportables, diverts demand towards the exportable goods industry and
diverts resources towards the import-competing industry, both of which effects reduce the
excess supply of foreign exportables and the size of the shift in the terms of trade re-
gquired to establish equilibrium. When non-traded goods are introduced, however, some of
the transference of demand from the importable industry is absorbed in the non-traded
goods sector, thus reducing the extent of the recovery in price of foreign exportables.
Similarly, some of the flow of resources to the foreign import-competing industry, would
be diverted to the non-traded goods sector, thereby enhancing the rise in price of foreign
importables. Hencé, the increase in the demand for and the decrease in the supply of
foreign exportables would not be as noticeable aé in the two-good case, with the result
that the movement in the terms of trade would increase accordingly, increasing in turn
the probability of the Metzler effect.

This leads us, secondly, to an interesting case in which the Metzler effect

might operate despite high values for the foreign own substitution elasticities of demand

for and supply of importables. The effect of these could be cancelled, or markedly re-
duced, by the preéence of high foreign substitution possibilities in consumption and pro-
duction between non-tradediand importable goods relative to those between importable and
exportable goods on the one hand, and to those between exportable and non-traded goods

on the‘other. A rise in the price of foreign importables due to the excess demand for
them resulting from the tariff, could see a transference of demand to the non-traded

rather than to the exportable sector, while resources might flow to the import-competing
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industry from the non-traded rather than from the exportable sector. If these effects
were sufficiently strong (mig being small despite high values for (Xi/xl)cil and

(Oi/xl) Sil) the adverse shift in the terms of trade of the foreign country would be aug-
mented-accordingly.

It should be noted, however, that one of the necessary conditions for a low
foreign coefficient of sensitivity when the foreign own elasticitjgof demand for and sup-
ply of importables are large, is that non-traded goods should be relatively more substiF
tutable in consumption and production with importables than with exportables, i.e. g4:
and Sél should be large relative to cég and Ség respectively. This condition, however,
would increase the size of Wis (see page 74 ) and, therefore, reduce the difference bet-
weén the marginal propensity terms. Thus, éven in this case, it appears extremely impro-
bable that all of the necessary conditions for the appearance of the perverse case would

be fulfilled simultaneously in practice.
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6. TARIFFS AND THE TERMS OF TRADE WHEN NON-TRADED
COMMODITIES ARE PRESENT

A. TNTRODUCTION

Since the time of John Stuart Mill it has been generally accepted by economists
that a tariff would improve the international terms of trade of the tariff-imposing coun-
try. This opinion is aubject to the assumptions of the traditional neo-classical model
from which the result derives, and when they are relaxed considerable disagreement exists
in the literature. In the next three chapters, it is our intention to examine the ef-
fects of a tariff on the terms of trade when

1. non-traded commodities are introduced into the classical model;

2. the government is assumed to spend the tariff revenue, and private consumption
is dependent upon the amount of this expenditure, government and private tastes
differing;

5. there exist two representative individuals whose tastes and incomes differ, i.e.
a disaggregated private sector.

In the last two cases the traditional conclusion regarding the direction of the
terms of trade movement is modified, though on a priori grounds one would assume it to be
favourable normally to the taxing country. Case (l) developed in this chapter, endorses
the traditional result. It should be noted that unfil the question of an optimum tariff
is considered the problem of equity, which involves the effects of redistributed income
on welfare, is ignored. Our concern at present is with the direction of the shift in

the terms of trade and not with its welfare implications.

B. THE ARGUMENT

The idea that a tariff might improve the taxing country's terms of trade was

known to Ricardo [52,555] but was first formulated explicitly by John Stuart Mill [53,27].



Though Mill discounted its practical significance, this was because of real income losses
due.to decreased specialization and not, as in the case of Marshall later, due to the sup-
“position that foreign elasticities would be so high as to make the improvement negligible
[lE;iﬁfﬂ. The classicists argued that the tariff would.increase the world supply of for-
eign exportables, thereby depressing the price and improving the foreign country's terms
of trade. Subject to their assumptions, namely two countries and two commodities and
identical govermnment and private tastes, this conclusion has remained unchanged.
In a recent article, however, J. de V. Graaf claimedbthat the traditional con-
clusion is ambiguous when additional commodities are added to the model for
In a multi-commodity world ... it does not seem possible to
generalise about the direction of the movement in the terms
of trade ... The crucial factors turn out to be the relations

of complementarity and substitution existing between traded
goods. They can turn the terms of trade in either direction

[61,55) -
In support of this contention, Graaf cites Mosak [2&;65?ﬂwhose conclusion, however, be-
cause it depends upon the manner in which the government spends the tariff revenue, does
not prove that'the classical proposition is invalid in a multi-commodity world. We turn,
therefore, to an anlysis of this problem, proceeding from the traditional two-commodity

case to a four-commodity model in which non-traded goods appear in each country.

C. TWO-COMMODITY ANALYSIS

The assumptions oﬁ whichithe classical model is based are identical with those
given in chapter three, if due modifications are made for the presence of the non-traded
commodities. The most important are: perfect competition and profit maximisation; two
countries and two commodities; full employment without inflation; the balance of trade
maintained in equilibrium by the price mechanism; 2zero transport costs; an initial tariff

is levied by country one, but there are no tariffs in the foreign country; either the
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tariff revenue is redistributed by the governmment in the form of a subsidy to a single
representative consumer, or government and private tastes are identical.

First, in this chapter, the traditional two-commodity result is examined.
Equation (27‘5) provides us with a ready-made criterion for the rate of change in the

terms of trade of the tariff-imposing country (country 1) if we substitute for % gi/ gl)

from equation (22.5):

Xo 0o

22 5. - =2¢g

apy Py _ % 022 7 %, S22 .

& X3 r 01’ X

P2 P2 g 4 %(E% 011-C1- zisll) + ;icaz-ce- Ei Sz2

where K=l+02(pé/p2)—02 and p; is the international price ratio (with zero transport costs
and no tariffs in the foreign country and pé=l). A favourable movement in the terms of

trade means that p; (the foreign price of exportables) must rise relative to pé (the for-

eign price of importables); As the proportionate change in pé/pg is positive for a

tariff increase, the left-hand side of equation (1.6) must be positive for a favourable

movement in the terms of trade. In turn, this means that the numerator and denominator
on the right-hand side must be of identical sign. Now, the numerator is negative unam-
biguously. Given that the international market is stable (that the denominator is nega-

tive) this means ,therefore, that the terms of trade movement must be zero or favourable
for the taxing country. It follows that the magnitude of the movement in the terms of

trade would be the greater:

1. the larger are the domestic substitution possibilities both in consumption and pro-

duction. Thus in the domestic country, a rise in the price of commodity two will

see a large shift in demand to the exportable commodity and a heavy flow of re-

sources from the exportable to the import-competing industry, both of which move-

ments would increase the excess supply of commodity two and the favourablg shift
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in the terms of trade;

2. the larger are the marginal propensities to consume exportables in either country.
In the foreign country, the decrease in expenditure would fall most heavily upon
foreign exportables, thereby falling to relieve the excess supply of commodity two;
in the domestic country, the increase in expenditure would be spent propoftionately
more upon good one, increasing béth its price and the shift in the terms of trade;

5. the smaller are the fofeign elasticities of demand and supply. This would reduce
the transfer of demsnd from the import-competing industry whose product price has
risen relatively due to the excess supply of foreign exportables, and decrease the
flow of resources from the exportable to the import-competing industry. THe adverse
movement in the foreign country's terms of trade would be aggravated accordingly;

4., finally, the greater in the domestic ‘country are the ratios of consumption and pro-
duction of importables to imports and the smaller are the same ratios in the for-
eign country. In each cése, this reflects the importance of the relative size of
the market in determining the value of the elasticities.

Consider the effect of A, the weight due to the assumption of initial tariffs.
When a prior tariff exists, this terﬁ reflects the influence of fhe reduction in domestic
imports upon tariff revenue and, consequently, on the magnitude of the shift in the terms
of trade. To the extent that the increased domestic price of importables due to the
tariff reduces the demand for them, tariff revenue levied at the initial rate will tend
to fall. In turn, since we assume the redistribution of this tariff revenue to the pri-
vate sector, this reduction in revenue receipts will reduce further the demand for import-
ables, increasing the excess supply of them, and the subsequent shift in the terms of
trade necessary to restore equilibrium to our international system. With no initial

tariffs, N becomes unity.
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D. FOUR-COMMODITY ANALYSIS

Consider next the addition of non-traded commodities to the model. A slight

rearrangemnent of equation (25.5) gives us the necessary criterion:

apy pe , U=
dps P1 1+ NUiatyis) + (Postios)

(2.6)

in which A, Yas, U713, V2s and ¥is are all defined as in equation (25.5) and in which the
left-hand side is our expression for the rate of change in the terms of trade due to a
tariff. Once more, assuming stability in the international market, it is evident that
the movement in the terms of trade must be favourable to the taxing country, as the domes-

tic coefficient of sensitivity (mgs) is negative,by—the—stabilitir-conditions. This result

is quite unambiguous, it supports the traditional, two-commodity conclusion while' contra-

dicting Graaf's statement that the result would be indeterminate because of complex sub-

stitution possibilities. The magnitude of the result, however, does depend upon the latter.

Of the conditions set out below for a large movement in the terms of trade of the
tariff-imposing country, 1., 2., and 4. or 5. are both necessary and sufficient.

1. That the domestic own elasticities of demand for and supply of importables should be
high. Reasons for this condition were outlined above in connection with the two-
commodity result.

2. Additionally, in the taxing country, there must exist low substitution possibilities
between non-traded commodities and importables relative to those existing between

. non-traded cpmmodities and exportables, and high substitutability between the
traded commodities. These conditions would ensure that the transfer of demand
away from importables would be to the exportable gooa industry and not to the non-
traded sector where its favourable influence on the terms of trade would be less

noticeable. Furthermore, resources would be attracted to the import-competing



industry from the exportable rather than from the non-traded goods sector which
would further increase the price of exportables, and at the same time add to the
excess supply of domestic importables in the foreigqﬁarket.

3. A further important, but not essential requirement for a large terms of trade ef-
fect is that the domestic ratios of consumption and production of importables to
imports be high. This condition, whiéh would be fulfiiled if the domestic coun-
try consumed a large part of its prodifction of importables, is a reflection of the
influence of the relative size of the market upon the relevant elasticities.

4. The other necessary and essential condition for a large terms of trade effect is
that fhe foreign own substitution elasticities should be very smallf Reasons for
this are given.above in connection with the two-good model.

5. Should these own elasticities be large, however, their effects would be modified if
the relative degree of competitiveness between non-traded and importable éommodi-
ties exceeded considerably that existing between non-traded and exportable commo-
dities. In this event, resources leaving the foreign country's exportable good
industry would flow to the non-traded sector rather than te the import-competing
sector, and similarly, purchasing power would transfer to exportables from the non-
traded commodity rather than from the import-competing producki. The net effect
would be reflected in a small foreign coefficient of sensitivity.

6. As in the case of the domestic country, the quantity weights could play an import-
ant though not vital role in determining the size of the terms of trade movement.
Generally, the smaller the ratio of foreign production of importables to imports,
the greater would be the movement in the terms of trade.

| T. Finally, the reader should note the effect of the marginal propensity terms, o3

and wig and of the tariff weight, A. Their combined effect would not be important

1k4o.



in the case of a large terms of trade movement as their individual magnitudes cannot
exceed unity unless exceptional demand and supply conditions exist. TIgnoring A,
the movement in the terms of trade will be greater the smaller is the sum of w{a
and Yoz which means

1. the greater is the foreign mafginal propensity to consume exportables, Cé,
relative to the other foreign propensities, Ci and Cé; and the greater is
the domestic marginal propensity to consume exportables, Ci, relative to the
other propensities,702 and Cs;

ii. the greater are the substitution possibilities between exportables and non-
traded goods relative to those existing between importables and non-traded
commodities.

The conditions upon the marginal propensities are explained: in the expenditure-
reducing country (the'foreign country) the reduction in purchasing power; given

i. above, will fall most upon the expértable good industr& while in the expendi-
ture-increasing country (the domestic country) the increase in expenditure is con-
centfated similarly upon the exportable good industry. Both effects tend to in-
crease the disparity in the international price ratio. The influence of the sub-
stitution weights upon the marginal propensity terms reflects the effect of a
change'in expenditure upon noﬁ-traded comﬁodity prices and, via the latfer, upon
the size of the marginal propensities (see page 74 for a full discussion of this

point).

8. Finally, it can be shown that the effect of the substitution weights in the) term

reflects similarly the influence of a change in expenditure upon non-traded com-
modity prices and, as a result, upon the propensities themselves. Apart from
this, the effect of A is analogous to its influence in the two-good case examined

earlier.

k1.
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D. CONCLUSIONSY

1. Our analysis, contrary to Graaf's, confirms the traditional conclusion that the terms
of trade of the tariff-imposing country will improve when non-traded commodities are
allowed for explicitly in the classical model.

2. At the same time, any assessment of the possible magnitude of the movement could not
afford to ignore the vital role played by these non-traded commodities as they will
always reduce the value of the coefficient of sensitivity to less than the value of
the weighted own substitution elasticities of demand for and supply of the traded com-
modity concerned and in certain specifiable conditions they could reduce this value

" drastically.

5. Even so, the explicit recognition of the effects of the quantity weights and the break-
ing up of the elasticities suggests that the magnitudes of the coefficients of sensi-
tivity need not be small.

4. The effect of the prior tariff is to increase, if only slightly, the magnitude of the
favourable movement in the terms of trade.

5. Finally, the presence of non-traded commodities would affect the size of the marginal
propensities depending upon the degree of competitiveness existing between importables

and exportable commodities.

T0f the conclusions listed, 1. and 3. are contained in a joint paper submitted for
publication recently [51]. '



T. GOVERNMENT EXPENDITURE, THE TERMS OF TRADE
AND THE DOMESTIC PRICE RATTO

A. INTRODUCTION

This chapter examines the effect of a tariff upon the terms of trade and upon
the domestic price ratio of the tariff-imposing country when the government spends the
tariff revenue instead of either returning it as a subsidy to the private sector or re-
mitting an equivalent amount of some other taxation. Because of the large number of
variables involved a two-commodity model is developed. The sole justification for this
is that it enables us to extend, if only slightly,our knowledge concerning the above
problenms. Obviously, the next desirable step would be to include a class of non-traded
commodities.

Two cases are examined: first, where the government spends the tariff revenue
and neither the amount nor the form of this éxpenditure is a datum in private utility
functions; secondly, where the amount of government expenditure does affect individual
utility functions and, therefore, private demand for imports.

Where private demand is independent of the amount of govermment expenditure,
the traditional conclusion is that the tariff-imposing country's terms of trade will de-
teriorate if the government‘s marginal propensity to consume importables exceeds that of
the private sector by more than the amount of the aggregate private supply-demand substi-
tution elasticity for importables (considered as a total) [98, ; 6L,67-8; 99,231].

Furthermore, should the government marginal prépensity to consume exportables
exceed the foreign aggregéte suﬁply-demand substitution elasticity for exportables the
tariff could reduce the domestic price of importables relative to the domestic price of
exportables [98, 5 99,247]. It is my intention to question the probebility of the

occurrence of these reversals in the normal terms of trade effect.
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Throughout this chapter it is assumed that only two commodities are produced
and consumed, though Wheré private demand is influenced by government expenditure, this
expenditure enters private utility functions as a third commodity.

Notation is the same as in previous applications of the model except that wher-
ever confusion could arise, the public and private sectors are distinguished by the sub-

scripts G and T respectively.

B. INDEPENDENCE OF PRIVATE DEMAND

1. Where the Government Purchases its Importables in the Foreign Market

The equilibrium equations of our model are:

X1 = 01 - Xy= Xy =X - 01
xe=o§-x§=xT2+xG2
Xpp = Xpp - 02
XG2 = XG2 e
Mn = O1p1 + O2p2
MCT = XT2t e
M’ = 0ipy + OZp2
/
t =ps - p2

The first four of the above equilibrium equations are our basic supply-demand
equations which state that in equilibrium the world supply and demand for each commodity
must be equal. (1.7) states that the exports of the taxing country are equal either to
the local supply of them less government and private consumption, or to the foreign con-
sumption of dgmestic exportables less the foreign supply of them. Similarly, (2.7) de-
fines domestic imports as equal to the foreign supply of the good less foreign consump-

tion, or as equal to private plus government imports, while (3.7) states that private

14k,

(1.7)
(2.7)
(3.7)
(4.7)
(5.7)
(6.7)
(7.7)
(8.7)
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domestic imports are equal to the private consumption of importables less the domestic
supply of them, it being assumed that there is no government supply of importables nor
any government consumption of domestically produced importables. Obviously, as shown in
(4. T), the government's consumption of importables is equal to government imports. Next,
there are the three expenditure-income equations (5. 7) to (T T) which define respectively
private income in the domestic country as equal to the value of domestic production;
government income in the domestic country as equal to tariff revenue, there being no
tariff levied on government imports; and income in the foreign country as equal to the
value of foreign production. It should be noted that there is no government section in
the foreign country. Finally, equation (8.7) defines the tariff, t, as equal to the
difference between the domestic and foreign pfice of importables.

As M = % ijj’ one of the supply-demand equations is not independent. We choose
to drop the x; equation and to use the price of domestic exportables, p;, as numeraire.
By a suitable choice of quantity units all prices except po (the tariff inclusive price)
are set, initially, to unity. Thus py = pé = 1.

We now proceed to differentiate totally the equations (2.7) to (2.7) remember-
ing that X, = Xp; (Pz,M) that O ,=0, (pg) and, more particularly, that Xos —X (PQ,MQ, it
being assumed that the government's demand for importables is a function of the price of

exportables (our numeraire), of the foreign price of importables and of government income.

This means that the government acts in a 'rational' manner and purchases its importables

in the cheaper foreign market. We have:
S dxps = d.xT2+ d_xG2 (9.7)
dxz = -(X22-022)dps - MaaM’ | (10.7)
dXno= (XT22'02255P2 + Mo, QM cee (11.7j
SR (XG22)dpé + M0, e (12.7)



My = Ozdpa

M, = tdxp, + dt(xT2)
aM’ = Ozdpa’

at = dps - dps

The reader should note that to simplify the three income-expenditure equations
use has been made of the fact that the ; p.dOj = 0. Next, |

1. substitute in equations (lO.T) to (12.7) for the expenditure equations
(13. 7) to (15. 7) and into the resulting three equatlons

2. substltute (X -O ) -X M (remembering thatKG . will have no supply
term), and for the terms (X -0, ) which arise after these substltutlons, substitute the
approprlate X or zero, as 1ndlcated by the equlllbrlum equations;

3. substitute into (10.7) for dxs from (9. 7) and into the result substitute for
d%é from (12 7) and for de2 from (ll 7),; finally,

. cancel and collect terms wherever possible.

After rearranging,

(KGee—xGéMGe)dpé+(Ké2+x2Mé)dpé+(l+MG2t)(KT22—XT2MT2)dp2 = My %ot
| . apa-dph = at
Our solution for the change in the terms of trade, dpé, due to a tariff is:
Map¥mo (142055%) (Kpop¥pghys)
avh ) 1 | 1
o (KgopxaMp)+(KazvxaMz)  (14¥50) (Kpoo =2y i) (=1ah
-1 1

- (1M %) (Koo pthpn) - Moo

(Ké2+X2Mé) + (KG22-XG2MG2) + (l+MG2t)(KT22-XT2MT2)
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(14.7)
(15.7)
(16.7)

(17.7)
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which, when converted into elasticities, yields

dpo _
at X, y
o 2 1 o
- [ == =) - —= ) _ 2 D2 1l
o 0T22” y7 S22 - Cpp 37 > A Ei p o2

2 X2 X2

05 X X
1 po 1 pp (a2 Go X 0o X0
A 0 - S + C T - = C + —G - ZEG - —=

where A= l+CG2(p2-p2) >1.

As dt is positive when the tariff 1ncreases, it is evident that the numerator
and denominator of the right-hand side must be opposite in sign if the terms of trade are
to move favourably for the tariff-imposing cduntry (p1 rising relative to pé). As in

previous applications of the model, the denominator is assumed to be negative, i.e. sta-

bility exists in the international market. The movement in the terms of trade, therefore,

depends upon the sign of the numerator and, from inspection, our analysis appears to éup-
port the traditional conclusion that the terms of trade movement could be adverse for the
protecting country only if the government's marginal propensity to spend on importableés
exceeds that of the private sector by more than the aggregate private supply-demand sub-
stitution elasticity. The traditional analysis, however, obscures important wgighting
effects. Furthermore, the use of aggregate elasticities fails to stress the fact that
two quantity weighted elasticities are involved. Moreover, the weight ;gg , which must
be less than unity, would reduce the difference between the propensities.
The effect of the m:i-+ tariff is to increase the possibility of an adverse

terms of trade movement because A is less than pe/pé as long as C., is less than unity.

G2
If there were zero substitution possibilities in the domestic country, the con-

ditions for an adverse terms of trade movement would be:

b2

1hT.

(19.7)
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As N is less than pg/pé, it follows that the presence of a - .. . tariff means
that the traditional requirémént that the government's marginal propensity to spend on
importables exceed- that of the private sector, is no longer a necessary condition for
an adverse terms of trade movement. Nevertheless, it is still essential that the govern-
ment's marginal propensity to consume importables should exceed the private sector's mar-
gihal propensity to consume the same good, i.e. Mao > Mpo. Only if the tariff rate were
high could an adverse terms of trade movement occur when the sum of the weighted substi-
tution elasticities was greater than unity. We conclude, therefore, that the possibility
of an adverse térms of trade movement is negligible when the government purchases its im-
portables in thé foreign market.

2. Where the Government Purchases its Importables in the Domestic Market

Governments do not, however, always act upon rational economic motives. For
instance, if the tariff is intended to protect local industry, the government may give a
lead to its own policy by purchasing its importable goods requirements from the local

manufacturers at the tariff-inclusive domestic price.

In this case the equilibrium equations are (if we omit the x; equations):

Xs = 05 _Xé=XT2+XG2 - 05
Mp = O1p1 + Ozp2
MG =X2t

/ / /_ 7
M = 01p1 + Oz2p2

/
t =Dp2 - P2
The reader should note that private and total imports are now identical. Furthermore,

in the domestic country, imports are defined as the difference between private plus govern-

ment consumption of importables less the domestic supply of them.
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Differentiating these equations totally and proceeding as above, a formula for

the effect of a tariff upon the terms of trade is obtained:

Xep 02 X ..-X2 X X

2 G2 1 G2 G2,

aps eoner fest ~5—Ore) § - hveeat 3% Cae o (z0-1)
dt

K

N
i

where A (which reflects the effect of the prior tariff) = 1 - Mas

minor considerations, K is defined as the denominator of (19.7).

t < 1 and, apart from

The principal difference between (19.7) and (20.7) is fhe appearance, in the
numerator, of the quantity'weightedigovernmentrdemand sﬁbstitution elasticity and an
additional income effect. These reflect the fact thét the government's purchase of
importables is now reduced as a consequence of their tariff-induced increase in price.

At first sight it may appear that, if the domestic supply of exceeds the pri-
vate demand for importables (i.e._XC_2 > xo5), the net result of the private income effect
may be to increase private demand for importables. A moment's reflection, however,
indicates that this is impossible as long as the income of the government is derived
solely from tariff receipts. We may conclude, therefore, that an adverse movement in
the terms of trade of the tariff-imposing country is most unlikely when the government
purchases its importable requirements in its own domestic market.

Irrespective of where the government spends its tariff revenue, the terms of

trade, if they are to deteriorate, must do so as the result of an excess world demand for
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importables. In the first case examined, the excess demand for (or supply of) import-
ables is the net result of two effects: first, the effect of the éhange in tariff revenue
(the net effect of a higher rate and a reduced -volume) on government demand for importables;
secondly, the reduction in imports demanded by the private sector due to the increase in
their domestic price. In the second case, where the government purchases its importables
in the domestic market, the effect of an increase in the price of importables upon the
government's purchase of them reduces further any tendency towards an excess world demand
for importables.

5. Effects on the Domestic Price Ratio

A criterion for the effect of a tariff upon the domestic price ratio, ps, of

the tariff-imposing country, can be obtained also from the equations (17.7) and (18.7):

(Kapp*aaan) Mao¥mp
+(KbatxaMb)
dps  _ -1 1
at
|2

On expanding this solution and converting it to elasticities we have:

X ’ /
' b2 G2 & pof Xz ./ 0 ’ /
, — -C + = 025 - =% 855 + C
5 5£'<'x2 G22 G2 > PO\ x5 22 T %I 22 2
P2 - (21.7)
dt
p2|A| |

|A| we know to be negative and so, if the domestic price ratio is to move in a perverse
manner, the sum of the weighted foreign substitution elasticities and the government's
weighted demand substitution élasticity must be less ﬁhan the difference between the
government's marginal propensity to spend on importables and the foreign marginal pro-

pensity to spend upon the same good.



The impact effect of a tariff is to create a world excess supply of the domestic
country's importables. This 1s caused, in the case under consideration, by the reduction
in domestic demands as consumers gibstitute out of importables, by the increase in domestic
production, and by the reduced demand for importables arising from the reduction in real
income due to their increase in price. This excess supply of importables can be elimin-
ated only by a decrease in their price, or the same thing, by an improvement in the terms
of trade of the taxing country. Now, a perverse movement in the domestic price ratio re-
quires a terms of tfade effect which is sufficiently strong, i.e. a fall in ps relative
to pp which is sufficiently strong, to eliminate the initial effect of the tariff upon
the domestic price ratio. The determinants of the strength of this terms of trade move-
‘ment appear in our denominator. First, there is the foreign demand and supply substitu-
tion elasticities which reflect the extent to which a small rise in the price of domestic
exportables (or fall in the price of importables) will induce a substitution by foreign
consumers from domestic exportables to importablés and by foreign producers from the ex-
portable to the import-competing sector. If these effects are strong the terms of trade

shift will be small, i.e. a small shift in price will eliminate the initial excess supply
of importables, and the likelihood of a perverse price effect will be small. In a simi-
lar fashion, though there are no supply reactions, the government's demand substitution
elasticity will help determine the extent of the necessary terms of trade movement. Ob-
viously, its presence will reduce the size of the shift in the international price ratio
compared with the conventional case in which the effect of the government sector is ignored.
Seconaly, there are income effects to be considered. These are three in number. There
is the foreign income effect which arises because of the fall in price of good two: for-
beign producef% real income falls and less of good two is purchased thus tending to add to

the excess supply of the commodity and to increase the magnitude of the necessary shift
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in the terms of trade. Next, there is an income effect whereby the government's real
income rises as the result of the fall in the price of good two. Finally, there is a
further government income effect arising from the additional revenue derived from the
tariff increase. This will increase further the government's consumption of commodity
two. Both of these last effects tend to reduce the necessary terms of trade movement.

To summarize: +this case, in which the role of the government is treated expli-
citly, differs from the traditional one because the government's spending of the tariff
revenue in the world market tends to decrease the terms of trade movement and, corres-
pondingly, the possibility of the perverse case.

Where the government operates entirely in the domestic market the effect of a

tariff upon thé domestic price ratio is given by:

= - =2 S +Co ) - == ¢
ape _ hpb\ ke 2w 9 ) " oo (22.7)
at ‘

4
=1- - P2
where A=1 CG2(1 Pz) < 1.
As one would expect, both the government's demand substitution elasticity and
its income effect which arises from the fall in price of commodity two in the foreign mar-
ket, disappear from our numerator. Instead, the government is affected by the domestic

the rice oF expenditure to
tariff induced rise in 1mportables, switching part of 1ts/éxportables, and thereby increas-

ing the shift in the terms of trade.

C. DEPENDENCE OF PRIVATE DEMAND

We consider next a case in which the amount of govermment expenditure is a
datum in private utility functions. Normally, one would expect the private demand for
comrodities to be influenced by not only the amount but also by the type of government

expenditure. For instance, the demand for a commodity would be affected differently de-
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pending on whether the govermment's service was complementary to or substitutable for it.
We shall assume that the composition of the government's "consumption basket" is deter-
mined, like that of the private consumer, by relative prices. It follows that both the
amount and the type of government consumption (or service to the community) are deter-
"mined simultaneously.

Our equilibrium equations are identical to those set out for the traditional
case (equations (1.7) to (8.7)). Once again we select p; as our numeraire and omit the
supply-demand equatien involviﬁg the exportable good of the taxing country.

This time, when differentiating (totally) our initial set of equations, we obtain
a set of equations which is identical to those given in the set (9.7) to (16.7) except

that (11.7) now reads:

gy = (Xppp022)dpz + Mpydiy, + T2dl (11.7)

where Ts = (ang/aMG) is the rate of change in the private consumption of importables as-
" sociated with a chanée in the amount of govermment expenditure.
We now proceed to

" 1. substitute for (13. 7), (k. 7), and (15. 7) in (12.7), (10. 7) and (11.7);

2. substitute (9.7) 1nto the resulting equation for (lO 7) and into this, for (12.7);

5. substitute in the remaining equations for (X -O ) (K -X M ) and, for the terms
(Xi—Oi) which arise after these substitutions, substitute the appropriate X, as
indicated by the equilibrium equations;

4. rearrange, and cancel and collect terms wherever possible.

Then,

/ / / / ’_
d-XTE [ l+MG2 ( P2 _pZ? ] + (KG22 =X GZMGE) dp2+ (K22+X2M2) dp2 = nglle_Edt

d-XT2[l_T (PE PZ)] (KT22 XTQMTQ)G-IJZ - }&Egdt } M (25-7)

dps - sz =
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Our solution for the rate of change in the terms of trade due to a tariff is

1M, (p2-p2) 0 XMoo
1-Ta(p2-p2)  ~(Kppp=qoip,) XpoT2
| 0 1 1
at l+MC—£p2'pé) 0 (KgppXgtlsn) +( Kao+xoM5)
1-To(p2-p3) ~(KpppXrpotins) J | A
0 1 -1

On expanding these determinants from the first row, dividing top and bottom by l—Tg(pg-pé),

and converting to elasticities,we obtain:

/
dpos _
at
o Oz .
- A < = OTee- Saz- (CTQ'D2)> - 22 02 %2
" & G = XT 2 co(2h.7)
G2 G2 X 02 o/ ot 2 Xqp |
£%< - C + 22 ( 22 gho- =B 8405 ) + = ° -—gs v
Do 9oz G2 . %2 X 22" o paatha T22 22 T2

where Do=Tops= (BXTE/BMG)pg and A= [l+CG2(p2—p2)]/[l Dg(l— )] which is & 1 as long as Do
is positive, i.e. as long as government services are not substltutable in consumption
for good two.

Where initial free trade exists, the criterion for the terms of trade movement, .

assuming a stable international market, is

XT20' Ogs

= *2
%o T[22 - 3> Sez - CT?_ X2 = (D2 + CGg)—g

The criterion differs from that developed in the case of independence (19.7) because an
adverse movement in the terms of trade no longer requires the sum of the twb weighted
substitution elasticities plus the private marginal propensity to spend on importables
to exceed unity: an adverse terms of trade movement could follow if government services

were complementary with importables in private consumption. However, substitution
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possibilities would need to be abnormally small. It is no longer possible to generalise
about the effect of A for if government services were substitutable in consumption for
commodity two, A could be»less.than unity. In magnitude, however, it would still ap-
proximate to unity.

A similar criterion, in the dependence case, for the effect of a tariff upon

the taxing country's domestic price ratio can be obtained from the set of equations (23.7):

l+MG2 (p2 'Pé) -XTQMGE ( KG22 -XGZMGZ ) + (Ké 2+X2Mé )
1-Tx>(p2-p2) XT2T2 0
0 1 -1
dpo  _
at IAI

where IAI is defined as in the terms of trade solution (2L4.T7). An expansion of these

determinants from the first row gives, upon conversion to elasticities,

Xt , 0% > *2 % 5
- Cap ) + == % +C Da
dPe - <, 7ce2 Gé> _g X2 022 asma X2 P2 . (25'7)

£2 1a]

P2
where A is defined as in (2k. 7) In this case, given initial free trade (A=1), if
importables are substitutable for governmeht services in private consumption (D<O),
tariff increase could result in a perverse movement in the domestic price ratio, even
when the difference between the foreign and the government;ﬂ marginal propensities to
spend on exportables is less than the sum of the foreign substitution elasticities and
the government's demand substitution elasticity. If, however, an increase in government
expenditure indirectly increases the private demand for importables (D>0), the case
against the perverse effect holds a fortiori: +the increased private deménd for import-
ables accompanying government expenditure mitigating those forces which make for a strong

favourable movement in the terms of trade.
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In conclusion, a comment is offered upon a recent article by R. Baldwin
[64,69-71] in which he concludes that even where the private demand for commodities is
partly dependent upon government expenditure, the criterion for the effect of a tariff
on the terms of trade is the same as in the ﬁraditional, independent case. In fact, the
case analysed by Baldwin assumes a different type of dependence from our own: he assumes
that the government redistributes the tariff proceeds in kind. Given that this redistri-
bution is random with respect to tastes the effect of the 'dependence' disappears. Our
dependence, on the other hand, stems from the fact that consumers are influenced by the
type and amount of government consumption itself. The two concepts are thus quite dif-

ferent.
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8. DISAGGREGATION OF PRIVATE DEMAND AND SUPPLY,
THE TERMS OF TRADE AND THE DOMESTIC PRICE RATTIO

A, INTRODUCTION

In this chapter an attempt is made to examine the effects of a tariff on the
terms of trade and on the domestic price ratio of the taxing country when the private
sector of the economy no longer can be regarded as a homogeneous unit. As in the pre-
vious chapter, a two-commodity world is postulated but there are two different represen-
tative individuais. It is assumed that individual one specialises in the production of
exportables; and that his consumption of importables comprises his own production, the
total amount of the country's private imports, and a quantity of importables purchased

from individual two. It follows that individual two supplies all of his own importable

requirements. Throughout, one bar denotes individual one; two bars individual two.
Thus,
Oz = Xy = *pp

states that individual one's supply of importables, 52, is equal to his consumption, iTE’
minus his imports, iTE' It should be noted that individual one's imports, £T2’ can be

subdivided into his imports from abroad, x (which are equal to the country's total

T2’

private imports) and into the amount of importables purchased from his fellow citizen,

X

To# Similarly,

82:22+;{T2
states that individual two's supply of importables is equal to his consumption of them

plus the quantity supplied to individual one. In other words, the import-competing sec-

tor of the economy does not contribute to the country's demand for imports.



B. DEPENDENCE OF PRIVATE DEMAND

The more complex case in which private demands are related functionally to the
amount of government expenditure is considered first.

The equilibrium set of equations are:

xp = 05 = Xp = Xpy + Xgp .. (1.8)
Xpo= Xpp = Oz e (2.8)
%pp= 02 - X1p (3.8)
*po= %o~ g | e (k.8)
X = Xy e (5.8j
X = Xp - X1 - Xy | (6.8)
% =0y - K (7.8)
%=Xy - Oy (8.8)
X3 = Xy - 0] (9.8)
t =7ps - Do (10.8)
My = O1py + Ozp2 (11.8)
My, = O1py + Ozp2 . (12.8)
My = g, e (13.8)
M’ = 0f{p; + O5p5 e (14.8)

These are identical to the set of equations (1.7) to (8.7) if due allowance is
made for the fact that there are now two representative individuals. This time, the
price of the taxing country's exportable commodity, pi, is selected arbitrarily as numer-
aire and we choose to drop the supply-demand equations involving good one. If we remem-
ber that our demand functions for the taxing country are of the form iizii(pe’ﬁT’MG)’ a

total differentiation of the equations (1.8) to (5.8) and (10.8) to (14.8) gives

d'XE = d-X‘TE + d-XGE “e (15.8)
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dxe = -(XB2-O%2)dps - MzAM . (@6.9)
diTg = (ing'aeé)dpz + MTEdMT + ngMG e (17.8)
6%y, = - (Rppp-O2gpe - Ty, - Todt, (18.8)
g = Gy - By e (19.8)
Xy, = nggdpé + MM, ; e (20.8)
dt = dps - dpa e (21.8)
dﬁT = Ondps - (22.8)
a, = Ozdpz . (23.8)
aM, = taxg, + XAt s (2k,8)
aM’ = 05dph . (25.8)

where T and T are defined as in the last chapter.
We now proceed to:

1. Substitute in (16.8) for (15.8) and into the result for dx,, from(20.8);

G2
2. Subtract equation (18.8) from (17.8) and to substitute in the result for (diT2_d;T2)
from{ 19.8).

This gives:

7 / / / / /
d.}CT2+XG22dp2+MG2 o = -(X22—022)dp2-M2dM : e (26.8)
Xy, = (XTEE—OZZ)dp2+MT2dMT+T2dMG+ (XT22-022)dp2+MT2dMT+T2dMG ces (27.8)
dt = dps - dps e (28.8)
d.l\-/[T = 62dp2 (29.8)
dl\z/[T = C——)gdpg (30.8)
M, = tdxg, + XAt . (31.8}
a’ = Obdph .. (32.8)

Finally, substitute for (29.8) to (32.8) in (26.8) and (27.8) and, into the

resulting equations, for(X,.-0..) = (K..-X.M;) and for the terms (X,-0,) which arise
e e i 137791 i1
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after these substitutions, the appropriate Xs or zero as indicated by the equilibrium
equations. Rearranging, and cancelling or collecting terms wherever possible, we have
! ! I I .
dxe, + (KGQE-XGQMGE)dpg + Mo bdxg, + (KootxoMs)dps = =X Mosdt
Vi~ (RepppEoppp Fp iy iy flyp) WP-t(TotTo) dxgy = (T2tT2)xpydt }"" (53-8)
dpe - dpz = dt

Our solution for the change in the terms of trade, pé, is

1M, (P2-p2) 0 ~XpMeo
1-(To+Ta) (p2-02)  ~(Rppo*RpopFplips i) (Totla)xg,
%%é = ° - h .o (34.8)
144, (p2-p2) 0 (Kypp %) +(Kaztxaliz)
1-(T2+T2) (p2-p2) - (KppotKyno~Fpollms Epolino) 0 (=|a])
0 1 -1

An expansion of these determinants from the first row yields, after division of the expan-
sion by 1-(T2+T2)(pe- Pe)

l+MG2 (Pa "PZ)

- (Koo *Rppn Fpolps gyt (Te+T2) 2] - M

. 1-(To+T2) (pa-pa)
P2 _ ,
b 1+M,,(P2-P2)

(R *Rppp o o) +(Kppp2oMp ) +(Kazxita)

l-(T2+%2)(P2-Pé)

On conversion to elasticities and marglnal propensities to spend ‘we obtain:

X Xro O0p.  Oa. _ Rmo Xpp_ _ Fmo
- A <'—2§g +og - B - TEE..- g 5+ (DaeDa)i12 D2
, 22 C =2+lUo
§£é= Xp T22 Xp T22 X2 22 xp Xo 2" X2 CT2 7 X2 X2 CG2p2 (35.8)
at = = m e

X X X X /
T2 T2= O Og— [2= G2 pofXo 7 02 / ’
—Giat——0mon- ——s - 2822 - Cro* --cT + == -M 202" 282240
7‘<X2 22 X ole2 a2 a2 T2 %) Xo (ogo2 Gg)pé XEGZE 2 |7

14C s (p2- P2)
where A= o7 is positive in sign and either slightly in excess of or less
(D2+D2)(l--*

than wnity(gepending upnn the sign of Do and Dy).
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Disaggregation of the private sector in the tariff-imposing country introduces
new complications. If as a result of income or taste factors the marginal propensities
to consume importables of our two individuals differ, an alteration in the domestic price
of importables will affect the real income distribution between them. Furthermore, each
of our representative consumers is also a representative producer who owns a collection
of the factors of production. Unless each producer holds these factors in the same pro-
pbrtions, the change in relative factor prices that follows the product price change must
affect the income earned by each individual.

It is assumed that individual two (double-barred)iowns a greater proportion of
the factors engaged intensively in the import-competing industry and that his imports are
Zero. It follows that the net effect on his real income must be positive, the losses in
consumption being more than compensated by the gains in production. If it should hap=
pen that he has a larger marginal propensity to spend on importabhles than does individual
one, the total income effect may be positive; the necessary condition for this being
that individual two's consumption of importables should exceed that of individual one by
more than the amount of the country's private imports.

If the total income effect were positive it could exceed the negativé sum of
the elasticities, thereby causing an adverse movement in the terms of trade. Our for-
mula confirms this line of reasoning. Ignore for the moment all the D terms, which re-
flect the govermment's influence on the private demand for importables, and our A term
which reflects part of the influence of the prior tariff:. It is no longer necessary
that the government's marginal propensity. to consume importables should exceed that of
the private sector for an adverse movement in the terms of trade to occur, this could hap-
pen even where both of the private propensities exceed the public one as long as the in-

dividual with the highest marginal propensity to consume importables is also a net supplier
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of these commodities to the other individual. Once again, there is ambiguity concerning
the effect of the prior tariff. If government services were substitutable for importables
in consumption, A could be less than unity.

When allowance is made for the'partial dependence of private demand on public
expenditure the D terms also must be considered. Their appearance could reduce the im-
probability of an adverse terms of trade movement (except in the case of strong comple-
mentarity between private consumption of importables and government services) but other-
wise no modifications of our analysis are necessary.

A solution for the effect of a tariff upon the domestic price ratio of the tax-

ing country, ps, can be obtained also from the set of equations (55.8):

; , ! /
14, (p2-p2) oo (Kgop%goMpp) (Keatxalia)
- = / -
1-(T2#T2) (p2-p2)  (T2+T2)xq, 0
dpo o) 1 -1
at ‘ ... (36.8)
4] ‘
where |A| is defined as in (34.8). On expansion and conversion to elasticities, this

ylelds, when the presence of the A term is ignored,

: P X5 O/ ’ / = T2 P G2

o 2 2 \ R = _

. =2 [ 2Bgoo- =8855+ Co)-(DotDs)— + —% —0 C
- P < Xo 22 Xo az %( 2 2)_x2 Po\ Xo G22 G2>

dp ‘ X
el e (37.8)
K : .
where K is the denominator in (55.8) which is negative. The shift in the domestic price
ratio 1s governed, assuming stability, by the sign of the numerator. Imagine, for the

moment, that the demand of the private sector is uninfluenced by government expenditure,
the D terms equalling zero. In this case the criterion is identical to that given for
the aggregated case by the numerator of equation (ZL.T), the reason for this being that

that the domestic distribution of income would be unaltered as long as the domestic price



of importables were unchanged. Some modifications appear when allowance is made for the
fact that government expenditure can influence private demands. For instance, if govern-
ment services are substitutable for importables in the consumption of both individuals,

the case for a perverse effect would be strengthened, the increased demand for exportables,

as a consequence of govermment expenditure, increasing the favourable movement in the terms

of trade of the taxing country.

C. INDEPENDENCE OF PRIVATE DEMAND

Let us consider next the effects of disaggregation when the government redis-
tributes the tariff revenue as a subsidy, or where an equivalent amount of taxation is re-
mitted elsewhere in the economy and the government's substitution demand elasticity and
marginal propensity to spend on importables are identical to a weighted average of those
of the private sectors.

Once more, individual two is a net supplier of importables which means that in-
dividual one is responsible for all of the country's imports. Thus we examine the case
in which the import-competing sector of the economy is more than self-sufficient with
respect to the goods it produces.

The equilibrium of our system 1s described by the following equations:

- 163,

Xy = X1-%X; = 0§-%{ .. (39.8)
F1 = Ou-% o (40.8)
%1 = %100 . (41.8)
Xp = 05-Xb = Xo-Xp e (42.8)
X2 = %2-0z . (43.8)
X2 = 02Xz e (14.8)

M = 6lpl+62pg+KtX2 “oe ()-F5.8)
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ﬁ = Slpl+82p2+1={t}(2 ee e (LJ-6.8)
M = 0{p,+05p5 e (47.8)
t =D - ph e (47.8a)

The reader should note first, that the constants K and K refer to the propor-
tions of tariff revenue redistributed to individuals one and two respectively and,
secondly, that the subscript T’which was used to denote the private sector,is no longer
necessary as the government sector is not included explicitly.

As bne of the two supply-demand equations is implied by the fact that ; piXi=M’
we choose to omit the equations involving the taxing country's exportable commodity.

p1 is selected arbitrarily as numeraire. Differentiating the remaining independent

equations totally we obtain:

dxz = -(X22-022)dps-MadM’ e (48.8)
dxz = A%z - A%z . (49.8)
die = (X22-022) dpoHi=dM ces (50-85
axs = -(izz-ézé)dpa—ﬁedﬁ ces (51-85
am = 62dp2+ﬁx2dt+itdx2 e (52.8)
a1 = DodpotRxsdt+Rtdxs . (53.8)
aM’ = 0bdph . (54.8)
dt = dps - dps ces (55.8}

Next,
1: substitute for (52.8) to (54.8) in (48.8), (50.8) and (51.8);
2. substitute for dxs and dxp in (49.8);
3. substitute (Kij-XjMi) =(Xij-oij);
L. substitute for the terms (Xi-Oi) the appropriate X; or zero;

5. cancel and collect terms wherever possible.
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Then)we have:

/ / /
dxo+(KootxaMp)dpe = O
d_}{g-(f{gg'i'ﬁgg-}-(gl\?[g'i‘;gﬁg)dpg-(@g'l'f_{—ﬁe)(td.Xg) = (I'§1\7I2 + I__{I__/Ig) (ng't) } oo (56.8)
dps - dph = at |

The solution for the change in the terms of trade, pé, is:

1 o .
boleep2) (Horille) (oo ddllidly)  xe(Rioliz)
Z%é _ 0 | 1 /} 1 | .
t . 0 KootxoMa .
1-(p2-p2) (Riz+Hiz) - (Rop+Roo-Xallotxals) 0 (=1a])
o ' 1 ' N |

On expanding these determinants and converting the result to elasticities and marginal

propensities to spend we have:

}-( - )=(2= _ 62"' _ oF }_C_g_- X_2= _ - ==
(e (e e (Bbea §5000 3200) - (R » Ra)

/

X2
dp2 . _ (58.8)
at % Ro= O 0oz Rom . Xom Xt , Ob b
=26 o+ =2gon- ~B855- =285~ =200t —2A(s | + fo- =285-+05 ) £2 '
<X2 22 foEE X5 22 Xo 22 Xo 2 Xo 2 ;{?22 Xo 22 2 Fa'

/
where A=l—(K§2+K62)(l-%§) is less than unity.
o i

As one would expect, the manner in which the tariff revenue is reédistributed
influences the demand for importables when the private marginal.propensities to consume
importables differ. If, in the special case considered, individual two, who is a net
supplier of importables, has the larger propensity to consume and receives the larger
share of redistributed tariff proceeds, the traditional conclusion that the terms of trade

must move in favour of the tariff-imposing country is valid no longer, i.e.
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22(_)‘2- '}262 - Kag - Eﬁg COU.ld..be % o .
X2 X2

Furthermore, if individual two is not a net supplier of importables, both in-
dividuals consuming imports, the traditional conclusion still could be reversed if the
individual with the higher marginal propensity to spend on importables finds that his
share of the tariff proceeds is larger than the proportion of the initial quantity of im-
ports that he consumes.

Finally, the solution for the effect of a tariff upon the domestic price ratio

of the tariff-imposing country is obtained from the set of equations (56.8):

1 0 Kao+xaMa
1{po-p2) (Rio+RMp)  xo(RMot+RMp) 0
0 1 -1
dpo _
dt
A
where |A| is defined as in (57.8).  Expanding these determinants and converting the so-

lution into elasticity form (but ignoring the effect of the prior tariff) we have:

X2 o oo ==
%%<—20§2- =25l -+ c§> - (KCo+KCs)

X X
dps 2\ X2 2 (
P2 cee 59.8)
dt K _
Where K is the same as the denominator in equation (58.8). 1In this case, the possibility

of a perverse movement in the domestic price ratio would be increased if the individual
with the smaller marginal propensity to spend on importables received the larger portion
of the redistributed tariff proceeds as this would increase the demand for exportables

and augment the terms of trade movement.



9. THE PROBLEM OF AN OPTIMUM TARTFF

A. INTRODUCTION

The notion of an optimum welfare tariff has received considerable attention in
literature dealing with the pure theory of international trade. It is possible, though
in a somewhat arbitrary manner, to isolate three separate strands of thought. First,
there is the problem of defining an optimum 'welfare' tariff with its attendant problems
of equity and of impaired efficiency in resource allocation. Next, if one accepts the
notion of an optimum tariff the problem arises of possible retaliatigp by the other coun-
try. Finally, there is the much debated speculative question concerning its probable
size.

Inevitably, these issues overlap but for purposes of discussion an attempt is
made to review them briefly and separately in Section B. Priority is given to the last
aspect because our subsequent analysis provides a priori evidence which modifies Kahn's
recent conclusion "that the optimum tariff will often be far from being 'small'" [11,
17-18]. It should be noted that our argument against his belief in a large optimum tar-
iff is a theoretical one which contrasts with the more practical objections of Little
[55] and Graaf [61] who, for the most part, did not seek to refute Kahn's statement but
rather to show the practical problems that an optimum tariff policy would eﬁcounter.
Section C develops, for the two and four-commodity cases, alternative optimum tariff cri-
teria in which the explicit appearance and definition of all variables is seen as a con-
siderable improvement upon other formulations. In Section D the analysis extends to the
more complex four-commodity world which includes a class of goods in each country that
does not enter into intermational trade. Finally, in Section E,the model is compared

with the traditional Kahn-type formula.
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B. A REVIEW OF SOME ASPECTS OF OPTIMUM TARIFF THEORY

1. The Notion of an Optimum Tariff

So far no attempt has been made to discuss the possible welfare effects of a
shift in the terms of trade as the result of a tariff, the analysis in chapter six estab-
lishing merely the direction of this shift. Two separate income distribution effects
are discernible. First, an import tax will affect favourably the terms of trade of the
tariff-imposing country thereby effecting a distribution of real income from the foreign(
to the domestic country. Secondly, by its effect upon the demand conditions for each
country's produce, a tariff may alter the distribution of real income as between one group
Of citizens and another within the taxing country; similarly, in the foreign country.
Generally, the notion of an optimum 'welfare' tariff has excluded this second category of
real income effects from consideration by assuming that each country follows a definite
social welfare policy, i.e. maximizes a given social welfare function. Thus its prepar-
edness to trade under different conditions is represented by a pattern of community indif-
ference curves (or surfaces) which is assumed to have the properties of convexity and non-
intersection. | .

We consider first the redistribution of income between countries.

a. Redistribution of World Income

Ignoring the redistribution of income as between different economic groups in
the taxing country, one can discern two effects, one favourable to, the other unfavour-
able to the welfare of the country. On the one hand, the volume of trade is reduced
normally, and gains from the international division of labour are sacrificed. These
losses appear both in consumption and production where misallocation effects arise from
the disparity in the domestic and international prices of the imported commodity. On the

other hand, the country benefits from the improved ratio of exchange. When the gain
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derived from a small increase in the tariff is offset by the losses incurred, the tariff
is at an optimum. In terms of the familiar offer curve analysis this is the point where
the foreign offer curve touches the highest indifference curve of the tariff-imposing
country.

More precisely, in a two-commodity world, this is where the marginal rate of
transformation of one commodity into the other, through international trade, is equival-
ent to the marginal rate of substitution between the two commodities in the domestic mar-
ket. Since the latter is equal also to the domestic exchange ratio, it follows that
the optimum tariff will be where the marginal rate of transformation of one commodity into
another, through foreign trade, is equal to the domestic exchange ratio [54,275-78].

b. Redistribution of National Income

Consideration of the‘effects of income redistribution wﬂhﬁlthe tariff-imposing
country introduces the thorny problem of equity and the concept of an optimum tariff loses
its precision and ceases to be an operational concept. The alteration in domestic re-
lative prices and in the distribution of the tariff revenue causes different individuals,
as producers or consumers, to incur a loss or a gain in real income and the problem arises
of comparing one person's loss with another's gain.

Kaldor was the first to acknowledge this difficulty [56]. He admitted that
positions of constant real income for the community as a whole need not imply that the
real income of each individual be unchanged. Nevertheless, he argued that one might con-
sider the real income of the community constant if those who benefited from the change
could compensate exactly those who lost, leaving aggregate real income unchanged. In the
event of a surplus gain, the tariff couldle regarded as efficient from the national view-

point.
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Compensation being unpaid, however, it is conceivable that the community might
suffer a real income loss in the post-tariff situation [Bj,71-79]. To meet this criti-
cism of the Kaldor criterion, Scitovsky added the additional requirement that it éhould
not be possible for the potential losers to bribe the potential gainers into remaining in
the free trade position, without thereby losing more than they would in the post-tariff
situation [34]. ©ILittle [55] objected strongly to this amended version of the Kaldor cri-
terion, emphasising that potential gains and losses were not proper measures of the ade-
quacy of a tariff. One should compare the actual post-tariff distribution of income
with that of the pre-tariff situation and select the more 'beneficial' of the two. In
fact, this i1s what a govermment attempts to do. At this juncture, however, the econo-
mist can proceed no further and must await the decision of the politician on the aspect
of equity. Meade [5k,T7-T9] points out a further difficulty. Given that the post-tariff
situation with compensation to be paid appears as the most desirable both on equity and
efficiency grounds, can we be certain that the method of achieving the compensation wiil
not itself lead to inefficiencies which would make the pre-tariff position the preferable
one? Unfortunately, there is no clear-cut answer to this gquestion - it would depend upon
the pafticular circumstances of each situation.

2. Retaliation

As no contribution is made in this chapter to the theory of tariff retaliation,
only a brief accolint of the principal conclusions is given. Kaldor [56,577-80] first
acknowledged the possibility of a coﬁntry gaining from the imposition of a tariff even
when retaliation occurred. Despite this acknowledgment, however, economists continued
to assume that all countries would lose unambiguously in the event of a tariff war [34;

58,272-3; 59,195]. Recéntly, this argument was challenged first, by Marsh [60,320] and
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later, more elaborately, by Johnson [17,31-61] who demonstrated that under certain condi-
tions a country could gain from the imposition of a tariff even in the event of retaliation.

This conclusion has important practical implications. Scitovsky, in his cele-
brated article [34] contended, on the basis of the optimum tariff argument, that world
free trade would not follow automatically as the result of economic self-interest but that
it would need to be enforced by international agreement. In an en}ightened world, there-
fore, in which every country suffered from trade restriction, one might expect interna-
tional accord to be forthcoming readily. But, given that certain countries might gain
real income despite retaliation, some incentive would need to be offered them in the way
of a real income transfer before they would consent to a re-adoption of the free trade
situation.

5. The Probable Size of the Optimum Tariff

That a tariff might improve the terms of trade of the tariff-imposing country
was conceded even by such an arch-priest of orthodoxy as Ricardo [52,556]. The practical
importance of this possibility, however, was discounted severely. As price effects were
considered to be large, it was believed generally that losses due to decreased specialisa-
tion would all but cancel any limited gains arising from the slightly improved ratio of
exchange. First Mill and later Marshall were to add their support to this opinion of
Ricardo [53,27; 12,%48] thereby indicating that the optimum tariff would be a small one.
Of the neo-classicists oﬁly Edgeworth and Bickerdke sounded a warning note. Though both
believed that the optimum tariff would normally be small, each hinted that it could be
large. Edgeworth was inclined to treat this as a theoretical rather than a practical
possibility [15,545] but Bickerdike was once of the opinion that "rather strong ssumptions
have to be made as to the elasticity of foreign supply and demand if the rate of tax |

affording maximum advantage is to come below ten per cent" [57,101].



A recent article by Kahn seeks to revive this conclusion of Bickerdike. Into
the criterion which he develops, he substitutes assumed numerical estimates of the para-
meters, concluding 'that the optimum tariff will often be far from being "small", and in

the case of some countries {large countries and countries which are idiosyncratic in the
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nature of their exports or imports) the optimum tariff will be surprisingly great' [11,17-18].

The remainder of this chapter is concerned with this statement and with the methodological
implications of the analysis from which it derives.

It should be noted that whereas we dispute the fact that the optimum tariff
need normally be large, others have indicated the practical difficulties of applying a
large tariff. They do not, however, query the a priori reasoning which led Kahn to his
conclusion. Little [55] points out that the elasticity coefficients of the formula are
themselves related functionally to the tariff. Thus, though a large tariff might be in-
dicated, this element of uncertainty could lead to the imposition of too large a tariff
and to a decrease in real income. Hence, Little counselled a small rather than a large
tariff because of the uncertainty of the result. That the potential gain could be negli-
gible despite the size of the tariff emphasises his advice.

Graaf [61], on the other hand, argued that a correlation might be expected bet-
ween the incidence of the tariff and the existence of monopolistic elements in the eco-
nomy, in which case the mal-effects of impaired resource allocation would need to be de-
ducted from the potential gain.

We turn now to the development of alternative optimum tariff criteria.

C. ALTERNATIVE OPTIMUM TARTIFEF CRITERIA

In this section alternative optimum tariff criteria are developed for two and
four-commodity cases in which the usual assumptions applys full employment, perfect com-

petition, a balanced balance of trade, each country maximizing a given social welfare
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function, the government redistributing the tariff revenue to the private sector so that
the distribution is random with respect to tastes, etc.

We shall develop first the four-commodity criterion. Consider the set of
equations (1.5) to (6.5) which are the basic equilibrium equations of the model. Since
M=z ijj a bélance of-payments equation is implied:

P1X1 = Pixe s (1.9)
As in other applications of the model quantity units are selected so that p;=ph=ps=pi=1 |
and pé is chosen arbitrarily as the numeraire. Bearing this in mind, let us differen-

tiate (totally) equation (1.9) with respect to a change in the tariff, t:

x SR+ S - 22 (2.9)
From our assumptions, it follows that this equation must be satisfied at all times.

Now, a necessary condition for the optimum tariff is that welfare (given a de-
finite social welfare policy which assumes the maximisation of a social welfare function)
should be maximised. This will occur when the marginal rate of substitution between
goods in domestic consumption is equivalent to their marginal rate of transformation into
one another as the result of foreign trade. As these two points must lie concurrently
on the foreign offer curve (or surface) it follows that both will be equal to the slope
of the tangent to the curve at that point. Moreover, as the domestic exchange ratio
between the commodities is also equivalent to the marginal rate of substitution between
them, it must also equal their marginal rate of substitution into one another through
foreign trade. Thus, at the optimum point, the sum of the domestic prices times the
change in quantities of imports and exports respectively must cancel out:

e g - (g (p2=1) (5.9)

where t=(ps-p2) = (po-1) is the tariff.



Substituting for (3.9) in (2.9) we obtain:

a dx ax
4Py Xo _ X
x gy A T

from which it follows £hat:

dp, /dt
dxo/dt

t = =X

If the tariff is ﬁo"?‘Ib'e at an optimum this condition must be satisfied. From the deve-

lopment of the model in chapter five, in which pé was used as numeraire, it is possible

to substitute for the expressions dpl/dt and dxe/dt, solutions in terms of elasticities

and marginal propensities to spend. %%i-(= %%l) is given in eguation (25.5) but it is
2

necessary to obtain the solution for %%g (='%%§) from the set of equations (18.5) to
2

(21.5):
Kop+xaMo Kes 0 = Koo
Kzp+x1Ms3 Kas 0 -Ka2
/- / Vs (= |A| )
Kgl,nXlMg 0 Kgg o)
o | |Kei-xaMs 0 K33 0
at -
|B|
where |B| is défined as in (25.5a). We now proceed to:

1. add column two and column three to column one in IAI and |B| respectively and to make

use of the fact that ; ijij=O to simplify the resulting expressions;
2. interchange columns two and four in IAI;
3. expand |A| and |B| from the first two rows according to Laplace;
4. divide top and bottom by K33Ké3 and convert the resulting expressions into quantity-

weighted elasticities and marginal propensities to spend.

17k,

(+.9)
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Then,

dxo _ X2 Vos(V2a-v53)
dt P »
P2 m23+5§¢23+K($é35¢é3)

(5-9)

/
where A= l+yas(l- P2y,
P2

Making use of the fact that Pbs={{s and that yoa=-1-V13 we can rewrite (5.9):

dt P2 l+¢23+W23+%(mia+Wi3) o )

Substituting for (6.9) and (25.5) in (4.9) provides us with a four-commodity criterion
for the optimum tariff, expressed in terms of quantity weighted elasticities and marginal
propensities to spend:

_ 1
b TWE - We -1 (7.9)

If all terms involving non-traded commodities are set to zero an equivalent two-commodity

criterion is obtained:
1
X3 01
- ‘—;'-O’J/_l'f' —lS]/_l'l‘ Ci - 1
X3 X1

t = (8.9)

For the remainder of this section we shall analyse this more simple criterion.

The optimum tariff is indicated by the quantity weighted magnitude of the elas-
ticities and the marginal propensity to spend. For example, at the optimum point if the
value of these were two, po must be twice the size of pé and the tariff would be one hund-
red per cent. Table Six relates different hypothetical values of the weighted partial
elasticities and the marginal propensity to spend to corresponding optimum ad valorem

tariffs. These results may be checked by substituting into the formula.



TABLE SIX

TARIFF RATES AND THE CORRESPONDING ELASTICITY VALUES REQUIRED

Aggregate value of the weighted % Tariff
partial elasticities and propen-
sity to consume

1.50 ' 200
2.00 100
3.00 50
5.00 25
7.66 : 15
11.00 10
21.00 5

If, on the one hand, the value of the existing tariff should be less than the
value of the right-hand side'of the formula, an increase in the tariff would be the cor-
rect policy. As the elasticities and the amounts traded would not necessarily remain
constant following the change in the tariff, a recalculation of the elasticities and an
adjustment in the tariff would be necessary.l The larger the initial values of the elas-
ticities, the smaller the optimum tariff and the smaller would be the probable change in
the elasticities and the adjustment required. On the other hand, where the xfafﬁ-hand
side of our formula sums to more than the value of the reciprocal of the elasticities and
the marginal propensity to consume minus one, a decrease in the tariff would be the ap-

propriate policy.

—

This point is relevant to the criticism of Little and Graaf [55,T0%61,56-T] that as
the elasticities of the optimum tariff formula are related functionally to the height of
the tariff only the roughest of approximations would be yielded by such a formula. Hence,
they argued that as too large a tariff could decrease welfare, a small tariff would be
preferable. Assuming, however, that demand functions were reasonably continuous, a good
approximation would be given - even in the case of a large tariff. 1In fact, there seems
to be no reason why a few minor adjustments would not give a close approximation to the
optimum position, more especially because each successive adjustment would mean smaller
and smaller second order differences. It is conceded, however, that one might generally
expect demand elasticity to vary inversely with price thus causing a series of oscilla-
tions from high to low tariffs dampening to the optimum tariff.

176.
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It should be noted that Johnson [17,58] has derived ingeniously from the foreign
offer curve an optimum tariff formula that is similar to our own: namely that the tariff
will be at an optimum when the tariff rate (Pg-l) is equivalent to the reciprocal of the
expressed]
foreign total elasticity of demand for importshas a function of the barter terms of trade,minus one.
This total foreign elasticity of demand is derived from the elasticity of the foreign

country's offer curve.2

Our result may be derived roughly from this formula for, in a
two-commodity world, Johnson's total foreign elasticity of demand for exports comprises
substitution elasticities of demand and supply and a propensity to consume.

There are several reasons why we have not derived our criterion by an extension
of this apparently more simple technique. First, the answer is not intuitively obvious
nor does it follow logically from geometric exposition. In particular, the effect of
the quantity weights is obscured unless the more tedious algebraic method is used. Secondly,
and most important, is the fact that even the most careful dissection of an offer curve
(or surface) would fail to yield the complex four-commodity result presented in the next
section. Finally, in its total form, the Johnson formula is vulnerable to the criticism

that it is expressed in terms of parameters which are not independent of the problem studied

and about which there is no knowledge either qualitative or quantitative.

D, FOUR-COMMODITY ANALYSIS

Consider the criterion:

_ 1
v= oz Uiz - Via - 1 o (7-9)

From the formula it can be seen that if the foreign coefficient of sensitivity and wig

are small, the optimum tariff will be large:

2 This relationship states that the elasticity of a reciprocal demand curve is equal to

to the total foreign elasticity of demand divided by itself minus one.
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_ 1
ST

o

for a lOO% tariff; when they are large, the optimum tariff will be small:

L0 o L1
1.00 21 - 1

for a 5% tariff.

The close analogy between the two and four-commodity results is apparent; they
have the same properties of sign and an identical number of terms, the foreign coefficient
of sensitivity being the aggregate quantity weighted substitution term which compares with
the sum of the quantity weighted independent supply and demand elasticities of the two-
commodity result.

It is possible to specify the precise conditions under which the optimum tariff
would be small; namely,when the foreign coefficient of sensitivity ($£3) and the foreign
marginal propensity term (yis) are large. Conditions for a large Jis are:

1. that the foreign own elasticities of supply of and demand for importables should be
high - the higher the better. Thus, the rise in the price of importables would see
a large transfer of demand away from imports to the other sectors in the economy, and
at the same time, a large shift in resources from the rest of the economy to the im-
port-competing sector, both of which effects would reduce the size of the necessary
adjustment in the terms of trade. This requirement is the same as for the two good
case, but while it is still a necessary condition it is not sufficient to ensure a
large foreign coefficient of sensitivity, the other vital determinant being

2. that the degree of competitiveness between non-traded and exportable goods, both in
supply and demand, should be considerably greater than the degree of competition

between non-traded and importable goods. G+ vren—these—eonpditions—in-the-Lforsign

eounbtry, 14 48 cortgin that the price of non-traded—commodities—would—{fall—relative
o = d g
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For example,with low substitution possibilities between good one

and the non-traded commodity but high values for the own elasticit-
ies of demand for and supply of importables,there would be a large
transfer of resources from the exportable to the import-competing
sector,rather than from the non-traded to the import-competing sector,
and a large shift in demand away from importables to the exportable
goods industry rather than to the non-traded sector,

All of these price effects would reduce the size of the nec-
essary shift in the terms of trade.It can be seen how important are
these complex relationships which exist between the traded and non-
traded commodities,Should the above conditions concerning the cross-
elasticities not be fulfilled,the foreign coefficient of sensitivity
could be small despite high values for the foreign own elasticities
of supply of and demand for importables.This would augment the adverse
movement in the terms of trade and increase the size of the optimum
tariff,

Finally,it is important but not essential if ﬂ{B is to be large;
3, that the foreign ratios of consumption and production of import-
ables to imports be high.This would be ensured if the foreign country
produced a large share of its consumption of importables.In this case,
the effects of the domestic country's trade policies would have a
relatively small effect upon the foreign(or international) prices

of the commodities traded,
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Let us examine the other component of our formula, w{s, the foreign marginal
propensity term. Generally, Wia will be large, and the optimum tariff small:

1. the greater are the foreign marginal propensities to consume non-traded and importable
commodities relative to the marginal propensity to consume exportables. A small Cé
in the expenditure - reducing (foreign) country will mean a relatively smaller reduc-
tion in expenditure upon exportables af constant prices and, consequently, a smaller
adverse movement in the foreign country's terms of trade;

2. the greater the degree of substitutability in production and consumption between non-
traded and importable commodities relative to that existing between non-traded and
exportable commodities. An explanation of this condition, which conflicts with 2.
above, already has been given in detail (see pages 129-131). As its non-fulfilment
would have only a minor effect upon the magnitude of wis, reducing it in the extreme
case approximately to the size of the foreign marginal propensity to consume export-
ables, Ci, its effect can be ignored.

We turn now to a comparison of our own and the traditional formula.

E. A COMPARISON WITH THE TRADITIONAL FORMULA

In this section we seek to prove that the value of the traditional formula is
exceedingly dubious when a meaningful interpretation is given to the elasticity concepts
in terms of which it is expressed. Further, it is contended that these improperly defined
elasticity coefficients obscure vital relationships.

For purposes of comparison Kahn's derivation of the traditional formula is éet
out below. Our equations (2.9) and (3.9) are formally identical to those appearing in
his paper [11,15-16, equations (l) and (2)] except that he uses a different numeraire,

thus giving an additional term in pé when (2.9) is differentiated totally.
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Rearranging equations (2.9) and (3.9) and including all prices even though they

they are unity, we obtain:

& &
padiy (L+ 254 = padxa(l+ 7 Pa’) e (9-9)
and
dx
pidxs = TA= e (10.9)

where t = (pa/pa-1).

Dendting a 'foreign elasticity of demand for exports' by

c = - X1 p1
dpy X3

and a 'foreign elasticity of supply of imports' by

which is the Kahn formula that has app: sared so frequently in optimum tariff literature
(17,605 61; 15; 55; 62; 63; “o01.

Trouble has been taken to derive the Kahn criterion in this manner because it
enables us to link it the more readily with our own result and, at the same time, it fa-
cilitates an assessment of the elasticity coefficients.

It is difficult to be sure of Kahn's intention in his working of the problem
as at no stage does he define clearly what is meant by his concept of elasticity.

Johnson has commented:
This formula must 5e interpreted with care, since the elasticities

are defined in terms of the partial differentials of quantities
with respect to prices, not in terms of partial derivatives as
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the conventional price elasticities are. The two definitions of
elasticity are only identical when the good is independent of
other goods in both consumption and production, otherwise, the
elasticities of the formula must be interpreted as measures of
the response of quantities to prices when all the repercussions
of general equilibrium adjustment have been worked out [1T7,61].

In other words, Johnson would interpret the elasticities of the formula either
as independent partials or as total elasticities which embody "all repercussions of gene-
ral equilibrium adjustment”.

Let us consider the total interpretation. Of the two elasticities enumerated
above, one disappears completely from the final formula when care is taken to develop it
further, i.e. if the terms dxl/xl and dxa/xz are broken into their component substitution
elasticities and marginal propensities. The supply elasticity of the traditional formuls
(derived from ng/Xg) is in fact a redundant term. This fact is borne out by Table Seven
below in which the numerical examples given are the same as those used in the text of
Kahn's original paper and upon which.he based his claim that the optimum tariff might norm-
ally be large. The reader should note that only where the supply term goes to the reci-
procal of infinity and vanishes do the two formulae coincide.

TABLE SEVEN

COMPARTISON OF THE TWO FORMULAE WHEN THE. TRADITIONAL
ELASTICITIES ARE CONSIDERED AS TOTAL ELASTICITIES

Values of the elasticities % Tariff % Tariff
Demand Supply Kahn Formula Our Formula
5 (e) * P 25 25 (0)
20 (=) * o .5 5 (approx), (0)
5 : 5 50 25 "
20 5 25 5 1"

* As explained in the text these estimates
are my own.

In this table it is assumed that the first term¢in the denominator of the

right-hand side of equation (T7.9) gré equivalent to Kahn's 'foreign elasticity of demand
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