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Abstract: In this paper | critically analyse the view thahd Hicks sought to

establish, according to which Walras’ and Marskadlpproaches to price theory,
while differing in scope (that is, general partial analysis), are basically similar in
their aims, presuppositions and results. By foausin a special kind of economy
(the pure-exchange, two-commodity economy), whia$ theen formally studied by
both economists with the help of similar tools, w&n precisely identify the

differences between the two approaches. In paaticulam able to prove that there
exists a definite trade-off between observabilitytree disequilibrium process and
generality of the equilibrium concept: for Marshain succeed in modelling a
process of exchange in ‘real’ time with observahieof-equilibrium trades only at

the cost of confining his analysis to a partial iBlogium framework; whereas

Walras can succeed in developing a truly genemalisgum model only at the cost

of accepting that the underlying equilibration prsg be downgraded to a virtual
process in ‘logical’ time.

1 Introduction

In Value and Capita(1* edn 1939, %' edn 1946) John Hicks pursues the twofold
ambitious task of: 1) synthesising into a grandfiedi theory several diverse
strands and traditions of economic thought, incigdithe economists of the
Lausanne school, Walras and Pareto, to whom [... K¢t should be added’, on
one side, and Alfred Marshall and his followers, dhe other; and
2) accommodating into such a unified framework nodshe ‘novelties’ in the field
of economic dynamics put forward in the inter-waripd by a few economists
adopting ‘Marshallian methods’, above all John Mayh Keynes, and some
economists, such as Gunnar Myrdal and Erik Lindalibwing in Knut Wicksell's
steps. The kind of unity that Hicks claims for bhigat book ‘lies not in unity of
subject, but in unity of method’; and such unifyimgthod, as Hicks himself does
not cease to repeat, is ‘the method of General llBgum’ or ‘the Walrasian
method’ (Hicks 1946, pp. 1-4, 60).

Yet, if one specifically focuses on Part I, ‘Theebny of Subjective
Value’, of Value and Capital where consumer demand theory is discussed in
detail, individual choice theory is outlined andt&t demand-and-supply analysis is
introduced, one may be led to doubt the truth ofksfi statements about the
unifying role of the ‘Walrasian’ or ‘General Equilium method’ in his work. For,
after praising the mature Pareto, that is, the tBané the Manuel d’économie
politique (1909), for his advocacy of the ordinalist applo&t ‘value theory’, an
approach that — according to Hicks — is definitlyperior to the older cardinalist
perspective pervading ‘Marshall’s theory’, as wadl the theory ‘of Jevons, and
Walras, and the Austrians’ (1946, pp. 3, 12, 17-Hks goes on to say:

| shall take for granted not Pareto’s value thdouy the more
familiar value theory of Marshall; and this will v& some
advantages, since | do not regard Pareto’s thesrpaing
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superior to Marshall’s in all respects. One oftthiags we have
to do is to fill out Pareto’s theory in those resgewhere it is
defective compared to Marshall's. (Hicks 1946,)p. 3

This sentence might seem to support the idea &lfftat; all, inVValue and
Capital the ‘arid’ and exceedingly complex ‘method of GeheEquilibrium’,
advocated by the economists of the Lausanne sclstamhds on a par with
Marshall’'s much more realistic and simpler methédmalysis, resting, as it does,
on the latter’s ‘simplifications of genius’ (p. 3et, with the benefit of hindsight,
one can confidently conclude that, though occadlipeadorsed by Hicks himself,
the idea that the two alternative ‘methods’, thelfd&ian and the Marshallian,
ought to play a symmetrical role in Hicks’ endeavat constructing a grand
unified theory is entirely deceptive: fovalue and Capitalis an essentially
Walrasian work, which, seventy years after itstfgpearance, can be legitimately
regarded as both the starting point and the foiowlaf the neo-Walrasian research
programme evolving over the post-war period. On tlmtrary, Marshall’'s
influence, though pervasive, is often quite sup&fi boiling down to the use of
vaguely Marshallian terms with which to rephrasearebteristically Walrasian
constructs, presumably in the hope of making thesrenpalatable to the English-
speaking economics profession: the most extraandiimestance of thismodus
operandiis Hicks' decision to employ an expression of Miatban derivation,
namely, ‘temporary equilibrium’, to label a distihc Walrasian general
equilibrium concept, a concept that will become aiethe pillars of the neo-
Walrasian research programme.

In spite of its ineffectiveness, however, Hicks'cldeed purpose of
blending Marshall's approach to ‘value theory withe general equilibrium
approach is enough, by itself, to produce majceat#f not only on the structure of
Value and Capitalbut also, in view of the paramount role playedthogt book in
twentieth-century economics, on some subsequenélai@wents of economic
theory up to the present times: in particular, rideeived view of the relationship
between Walras’ and Marshall’'s conceptions of éopiilm and disequilibrium, the
subject-matter of this paper, turns out to be péwligr affected by the stance
originally taken by Hicks on this issue in his 1988k.

As a matter of fact, in order to pursue his alleghdugh publicly stated,
goal of bringing together the Walrasian and the sflallian ‘methods’, while in
fact preserving the supremacy of the Walrasian Hiteks is naturally led, as a first
step in his undertaking, to re-read or ‘translate’ ‘transcribe’ or ‘restate’
Marshall's ‘value theory’ in characteristically Wasian—Paretian terms (pp. 17,
20, 128). This is done, firstly, by interpretingetMarshallian individual demand
(or excess-demand) function as a special caseedMdlrasian—Paretian individual
demand (or excess-demand) function, namely, asi@ifun obtained as the result
of the maximisation of a utility function that isugsi-linear in ‘money’, under
otherwise standard Walrasian competitive conditidimat is, under the assumption
of parametrically rational, price-taking agents.(d-8, 20, 31-2, 38-40); and,
secondly, by interpreting Marshall's assumption wibthe ‘constancy of the
marginal utility of money’ as if it were formallygeivalent, in the Walrasian—
Paretian framework, to the assumption that ‘incosfiects can be neglected’
(p. 40; see also pp. 26-7, 32, 128).

Now, while Hicks’ reinterpretation of Marshall’'s gbry of demand (or
excess-demand) is definitely incorrect, his readofgthe ‘constancy of the
marginal utility of money’ assumption is inaccurated misleading. Yet, Hicks’
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restatement of Marshall's theory, particularly ofidhall’s theory of demand (or
excess-demand), has proved to be remarkably irtfalerpractically all the
formalised reconstructions of Marshall's price themf both the traditional type,
drawing on geometrical methods (see, for exampdelding 1945; Walker 1969),
and the modern type, resting instead on analyticathods (see, for example,
Varian 1987, pp. 60, 112-13; Varian 1992, pp. 1054&s-Colell, Whinston and
Green 1995, Chapter 10, pp. 311-49), endorse Hiaksimilation of Marshall’'s
demand (or excess-demand) theory to a special ofsstandard Walrasian
competitive demand (or excess-demand) theory. Ofsep a few dissenting voices,
from Milton Friedman'’s (1949) classical paper oa Marshallian demand curve to
the more recent contributions by Michel De Vroe992a, 1999b, 1999c¢) on the
Marshall-Walras divide, have tried to contrast pgrevailing reductionist trend
from different perspectives; yet, being chiefly ammhalised and methodologically
oriented, these papers have not succeeded in bge#ké analytical scaffolding
erected by Hicks and thereafter accepted by thsai®l historians alike.

It is only in a few old-style text-books (such aaughol 1997, p. 179;
Chiang 2005, p. 32), still concerned with the oudewb issue of equilibrium
establishment, that one can find some vague hinttsecanalytical differences that
underlie Walras’ and Marshall's demand-and-supphalygsis, differences that
would seem to make the reductionist programme proatic. As pointed out by
such diligent text-book writers, in fact, in themgle price-quantity diagram
currently employed in elementary partial equilibniuanalyses of an isolated
market, the price and quantity variables apparepitly different roles according to
whether the model is viewed from a Walrasian or @arstallian perspective: for,
while in Walras’ case the price ought to be regdrde the ‘independent’ variable
and the quantity as the ‘dependent’ one, the revevsuld seem to hold in
Marshall’s case.

As a matter of fact, the issue of equilibrium eBtliment, and specifically
of the differences existing in this respect betwdtarshall and Walras, had not
escaped Hicks’ attention. This is witnessed by‘Nae to Chapter IX' ofValue
and Capita) revealingly entitled ‘The Formation of Prices’here Hicks tries to
assess whether the issue of equilibrium establishnueconvincingly tackled (in
Hicks’ opinion) by Walras in a general equilibriuinamework by means of his
virtual tatonnementonstruct, might be more satisfactorily dealt withresorting
to the ‘ingenious argument’ put forward by MarsHallthe second chapter of his
fifth book, [entitled ‘Temporary equilibrium of deand and supply’], and in his
Appendix on Barter’. According to Hicks, Marshalisgument, developed as usual
in a partial equilibrium framework, is:

designed to show that the process of fixing prizggrial and
error, necessary when market conditions are chgngiged not
have any appreciable effect upon the prices uléipafixed.

(Hicks 1946, p. 127)

Having reduced Marshall's theory to a special a#sé/alras’ theory, the
case where ‘income effects can be neglected’, Hiaksnow reinterpret Marshall's
argument as implying ‘that a change in price in tfidst of trading has the same
sort of effect as a redistribution of wealth’ (28} and can therefore be neglected
in view of Marshall's assumptions. This argumenbixe again inaccurate and
misleading. And yet, in spite of this, it has prédveapable of impinging on most of
the subsequent debates on the nature and workitige agfquilibration processes in
both partial and general equilibrium analysis. Eweonre seriously incorrect,
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however, is Hicks’ suggestion that his own reintetation of Marshall's argument
can be extended to Walras' general equilibrium &awork, provided that ‘the

transactions that take place at “very false” priaeslimited in volume’ (p. 129), so
that the ensuing income effects are not excessilistyrbing. Unlike the first part

of Hicks’ argument, the second has never becomg pepular, maybe because
Hicks himself hastens to disavow it (p. 131). Yetsi a wrong conjecture still

lingering in the literature.

In this paper | want to oppose the received viewgdly resting on the
interpretation of Marshall’s ‘value theory’ origilhaput forward by Hicks irnvalue
and Capita) implying the basic equivalence of the two tramiil approaches to
price theory. Specifically, 1 want to show that Iaall's analysis of the
equilibration process and his related interpretatid the equilibrium concept are
essentially different from, and irreducible to, VW&l analysis and interpretation.
Further, | want to show that the patent differemtescope of the two authors’
respective theories (that is, partial general analysis), far from being an accidental
outcome of history or the innocuous consequendbeidiosyncratic preferences
of the two economists, is in effect the unavoidabid irremediable by-product of
their different analytical assumptions and explanaaims.

The remainder of the paper is organised as follbnwvsection 2, | describe
the model economy providing the common ground far analysis, namely, the
pure-exchange, two-commodity economy with a fimtenber of traders, greater
than or equal to two, which underlies both Marséahd Walras’ initial theorising
about price theory. Section 3 is devoted to Walaasilysis. In this case, due to the
relatively formalised expository style adopted byalls himself, it proves
convenient to keep the formal statement of therthdizsconnected from the informal
discussion of both its interpretation and the tekavidence supporting it: hence, in
subsection 3.1, | start by stating the three bassumptions about the trading
process on which Walras' analysis (in its finalnfjris based; in subsection 3.2
| formally state Walras’ equilibrium model of a puexchange, two-commodity
economy with an arbitrary finite number of tradéfsthis number were equal to
two, the economy would boil down to an Edgeworthx Beconomy, but this
restriction is unnecessary in Walras’ case); sulmse8.3 deals with interpretative
and hermeneutical issues; finally, the possibility further extending Walras’
model to multi-commodity exchange and productionneenies is discussed in
subsection 3.4. Section 4 is devoted to Marshalfialysis. Due to Marshall's
peculiar style of exposition, which is eminentlietary and unformalised, it seems
preferable, in this case, to take a different rduben that followed in examining
Walras’ approach: precisely, starting from a hereagical discussion of Marshall's
informal account of his own approach, | shall €rfe jointly reconstruct both the
implicit formal apparatus and the associated im&tgtion of Marshall’'s theory.
Specifically, in subsection 4.1, | discuss Marshdllasic assumptions about the
trading process; in subsection 4.2, | formalise $¥lali’'s model of an Edgeworth
Box economy, one version of which deals with anneoay where one of the two
commodities is a money-commodity; then, in subsec#.3, | discuss Marshall's
so-called ‘temporary equilibrium’ model, which cha viewed as a generalisation
of the model of an Edgeworth Box economy with a eyeoommodity, allowing
for a finite number of traders greater than twoaliy, the possibility of further
extending Marshall's ‘temporary equilibrium’ model multi-commodity exchange
and production economies is discussed in subsedtinSection 5 compares the
two approaches and concludes the paper.
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2 A Common Ground for the Analysis: the Pure-Exchage,
Two-Commodity Economy

Let us consider Walras’ and Marshall’'s main thdéoattworks, namely, Walras’
Eléments d'économie politique plrand Marshall'sPrinciples of Economiés
While most chapters of thElémentsare explicitly devoted to competitive price
theory (no less than thirty-one Lessons out offtiiy-two composing the fourth
and fifth editions of th&lémentsdeal with that topic), the same is not true of the
Principles since its second edition, in fact, Marshall'satise consists of six
Books, of which only one (Book V, on ‘The General&ions of Demand, Supply
and Value’) is entirely devoted to price theory.tBapart from the different
guantitative emphasis the two books place on ghieery, they differ so widely in
their qualitative treatment of that subject thajuick reader might easily be led to
despair of the reasonableness or fruitfulness pffammal comparison between the
two approaches. Yet, on closer inspection, a wefikéd set of theoretical issues
can be identified that represent the common stagioint for both Walras’ and
Marshall's inquiries into the field of price theoruch a common starting point
consists of the problem of the determination ofildziium prices and quantities in
a pure-exchange, two-commodity economy: Walrassdeith that problem in Part
II, Lessons 5 to 10, of the fourth and fifth edigoof theElémentgWalras 1954,
pp. 83-152) Marshall deals with it in Chapter Il of Book V aimAppendix F of
the Principles (Marshall 1961a, pp. 331-6 and 791*3fven though, from a
guantitative point of view, the theory of the detération of equilibrium prices and
guantities in a pure-exchange, two-commodity econoapresents only a small
part of Walras’ overall competitive equilibrium trg, as put forward in the
Eléments and an even smaller part of Marshall's overakotty of market
equilibrium, as developed in Book V of the lastifeditions of thePrinciples such
a theory plays a fundamental role in either authtiteoretical construction, for in
either case it is the cornerstone on which the euiilding is erected Anyhow,
since the problem of equilibrium price determinatim a pure-exchange, two-
commodity economy is the only problem which is falijmdiscussed by both authors
in their respective treatises with the help of Emanalytical tools, any comparison
between the two authors, as far as price theargriserned, cannot but start from the
analysis of their respective models of the singgifeconomy under discussion.

Let us then consider a pure-exchange economy Wwith? commodities,
denoted byl =12, and | consumers-traders (henceforth indifferently refére

as either consumers or traders), denoted ibyl,...,I, with | =2. Each
consumei is characterised by a consumption %tz{xi E(Xli,XZi )}:Rf, a
preference relatiorz ; on X;, and endowmentsy = (wy, @y )OR 2 \{0}. Let
x=(x,...% JOX =x{X; OR? be an allocation; w=>" @ OR? be the

aggregate endowmentst,\f;' :{XD X :Z::lxi :Z)} be the set of feasible, non-

wasteful allocations. Specifically, in accordancéhwWalras’ and Marshall's
original assumptions, let us assume consum@references to be represented by a

cardinal utility function u; : X; — R, which, for alli, is supposed to be both
additively separabl@that is,
U; (Xi) = vy (Xgi) + Vi (X2i), 00X O X,
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and twice continuously differentiable, with

ou,(x) du,(x)
ox, | ox,

Ou, (x;) = = vy (X ), V5 (X)) >>0,0x. O X, ,
i i ( J (1| 1i 2i 2i ) i i

and

(02ui (%) ' 02ui (% )j = (\/i’I (X3 ), Vo (X )) <0,0x, 0X,,

ox’ x>

where >>0 in the first inequality means that thstforder partial derivatives of
consumeri’s utility function, that is,i’s marginal utility functions, are strictly
positive, while <0 in the second inequality metivas the pure second-order partial
derivatives are non-positive.

Such an economy will be denoted tﬁ/f;':{(xi,ui ([ILw,)i':l} in the
following. When | =2, the pure-exchange, two-commodity, two-consumer
economyé 22={ (R %,u; (Qle)2;} will be called an Edgeworth Box economy and

denoted by, in the following.

2x|

Given a pure-exchange, two-commodity;consumer economy .

, for
alli and all x; O X; , let

e oy _ vylxg)
MRS(x;)= G Ly, (x -+ )= (i) - ouba) v xa)
6x2i

be consumei’'s marginal rate of substitution of commodity 2 fcommodity 1
wheni’s consumption isx; : namely, MRS},(x;) is the quantity of commodity 2
that consumer would be willing to exchange for one unit of conditg 1 at the
margin, in order to keep his or her utility unchadgt the original level; (x;) . Let

7 (Xi) = (21,25 )(Xi) =X — @ =(Xy — @y, Xp —@y ) R? be consumeri’s net
demand, when his consumptionxs. Consumei’s net demand for commoditly,
z;(x;), can be either positive, in which cagg(x;) is called consumer's net
demand proper for commoditly and consumer is said to be a net buyer of that
commodity, or negative, in which cahﬁ (X )| is called consumets net supply of

commodity| and consumeiris said to be a net seller of that commodity.

Now, let us suppose that consumiercan trade commodity 2 for
commodity 1 either on the market, or through bialtdargains, or according to
any other suitably specified voluntary exchangémetogy. When consumeéis
consumption isx;, if the marginal rate at whichcan trade commodity 2 for
commodity 1, that is—% OXai

dxg |dXy
utility is unaffected by a marginal trade of comriipd2 for commodity 1,
irrespective of whetharis a net buyer or seller of commaodity 1; for iatlase:

, is exactly equal toMRSi21(xi), theni’s
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ou; (X; ou; (X; , ,
du; (x;) = Ou; (x;)dx; = L( ')dxli + 9 ')dxzi =V (Xq5 )AXg5 + V5 (Xg1)dXo =0
aXli 6X2i

On the contrary, consumeéis utility increases if the marginal rate of
exchange of commodity 2 for commodity 1 is lesssffeetively, greater) than

MRSA;(x; ), provided thai is a net buyer (respectively, seller) of commodity

Hence MRSi21(xi) can also be interpreted as the maximum (respégtive
minimum) quantity of commodity 2 that a utility-rmieising buyeri (respectively,
selleri) of commodity 1 is willing to pay (respectively teceive) at the margin in
exchange for one unit of commodity 1, whiénconsumption isx, . By using an

expression which is currently employed in the #tare in a related context, we can
summarise the above interpretation of the margiatd of substitution by saying

that MRS),(x;) represents consumés ‘reservation price’ of commodity 1 in
terms of commodity 2, wheiis consumption isx,. (Though the expression

‘reservation price’ can be indifferently employetespective of whether consumer
i is a buyer or a seller, its specific meaning ddpesf course on the nature of the
trade that is willing to carry out.)

3 Walras’ Approach

As anticipated in the introductory section, in Vdalrcase it is convenient to put
forward the formal model of a pure-exchange, twowwdity economy first,
postponing all interpretative issues to a lateissation.

3.1 Three Basic Assumptions about the Trading B®ce

To begin with, let us state three assumptions whashwe shall see, underlie not
only the simple model with which | am exclusivelygncerned here, but indeed all
of Walras’ equilibrium models, provided that thewy géaken in their final form (that
is, in the form given to them in the fourth editiohthe EIémentg1900)). In order
to make the understanding of Walras’ approach tceptheory easier, the basic
assumptions about the trading process are sepestited below, even if they are
obviously interrelated and often confused, occadignby Walras himself, or
jointly formulated in the literature.

Assumption 1 (‘Law of One Price’)

At each instant of the trading process, a pricqusted in the market for each
commodity. Moreover, if any transaction concernmggiven commodity takes
place at any instant of the trading process, théakes place at the price quoted at
that instant.

Assumption 2 (‘Perfect Competition’)
All traders behave competitively, that is, theydalrices as given parameters in
making their optimising choices.
Assumption 3 (‘No Trade out of Equilibrium’)
No transaction concerning any commodity is allowted take place out of
equilibrium.

The wording of the above assumptions has beenutigrehosen in order

to make their statement consistent with Walragjiodl discussion, ambiguities not
excepted. The exact meaning of the assumptionsoténexplained without first
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defining the undefined terms appearing therein. fdviired definitions will be
given in the next subsection, with specific refeerio the model of a pure-
exchange, two-commodity economy, while a genedudision of the assumptions
is deferred to subsections 3.3 and 3.4 below.

3.2 Walras’ Model of a Pure-Exchange, Two-Commadgdgnomy
Let us consider a pure-exchange, two-commodity — @tgyn

é?%’;':{(xi,ui (D;ch)i':l}, where the consumers’ characteristics satisfy tlad

assumptions made in section 2, with the furtheriot®n that, for alli, the second-
order pure partial derivatives of the utility fuiwets be strictly negative, that is

% (x) 9%ui(x)
aXﬁ , 0X22i

The assumptions on the signs of the partial davigatof the consumers’
utility functions that | have adopted here are ffe@ more demanding than
Walras’' original ones: for Walras typically assumé®e marginal utility of
commodity | to go to zero foix; <c (Walras 1954, p. 117). On the contrary,

with a view to simplifying our discussion, | assulmere the marginal utilities of
both commodities to be strictly positive and momitally decreasing over each
consumer’s entire consumption set: this assumptdiowing us to dodge all
boundary problems and obtain well-defined demandl axcess-demand
functions, can anyhow be dispensed with, at thé absomplicating somewhat
the analysis.

Let p=(py, p,) OR %, be the price system, where prices are expressed in

terms of units of account. The assumed positivitypaces is justified by the
assumption of strong monotonicity of consumers’fgnences. In view of
Assumption 1, one ought to specify the instanthef trading process at which a
given price system is quoted. Yet, since tradehsices necessarily refer to the
same instant as the quoted prices, while the datas(gmption sets, preferences,
endowments) are assumed to be invariant over tbhbhaege processbfd., pp.
117, 146), all the variables appearing in the feifay equations, which formalise
the equilibrium determination problem (‘economiatits’, in Walras’ words),
would invariably refer to one and the same instaatmely, that instant at which
prices are supposed to be quoted. This, howevekemmahe dating of the
variables superfluous. Hence, following Walras’ owead in this respect,
qualification of the price system, through time sedipts referring to the
evolution of the trading process, is avoided hdré&now that such process
evolves over time, but do not need, at this stageake such evolution explidit.
Finally, under Assumptions 1 and 2, consumers’rojsiing choices turn out to be
homogeneous of degree zero in prices, as we séallirs a moment. But this
implies that the price system can be normalisetiaut any effect on consumers
choices. With just two commodities, we only neec grlative price, namely,

Pi2 =P p,1. Focusing on this relative price is tantamounhomalising the

P2
price system by taking commodity 2 as the numerairech in turn means setting

Pz =1.

J = (Vi (X ),V (X57)) << 0,0x; O X; .
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Under the stated assumptions, solving the congdairutility
maximisation problem for competitive consumeesults into the following two-
equation system:

Oxg  _ vi(Xy) _ 1
0Oy ) V() 22 &
0Xo;
PLaXgi + Xoi = Prothi Wy, 2

from which one gets consumés Walrasian direct demand and excess demand
functions, X;(pi2,@) and z(p@) =X (P2@)-w, respectively, for
i=1..,1.

Now, under Assumptions 1 and 2, aggregating indi&iddemand and
excess demand functions is immediate: for, sinteasumers receive the same
price signals (by Assumption 1), which they take gigen parameters (by
Assumption 2), the individual demand and excessagiehfunctions always depend
on the same variables and can consequently be sdirowvee all consumers. Hence,
letting  z(p,, w) Ez:zlzi(plz,w,) Ez:zlxi(plz,w,)—w, be the Walrasian
aggregate excess demand function, where (ay,...,a, ), the following market-
clearing conditions are obtained:

z(ply, @) =0 (3)
and
Wy "
Z(pr2, @) =0 (3")
where pl\’\é denotes a Walrasian equilibrium price of commodityn terms of
commodity 2.

From the budget constraint equations (2), by regirng terms and
summing across consumers, we get the so-callece@/alaw, that is:

!
D [Priozi (P12 @) + 25 (P12, @)= Proza(Pro, @) + 25 (P12, @) = 0, 0py, 20.

Since, due to Walras' Law, equation (3") is neaghs satisfied when
equation (3" holdsil§id., p. 139), we can focus attention on the lattasagiqn
only. Under the stated assumptions, equation &)dt least one solution, which
however need not be unique. Each solution yieldéaéasian equilibrium price of

commodity 1 in terms of commodity Zpl\’\é to which a corresponding Walrasian

equilibrium allocation,x(p}s) = (xl( L)X (PYB ), X (plv‘é)), is associated.

3.3 Walras’ Model: Textual Evidence and Interpraiat

Economists are so accustomed to regarding the nprddbrward in the previous

subsection as typically Walrasian that many, omewnmst, of them may deem it
otiose to inquire whether or not the model, as wslthe assumptions on which it
rests, can indeed be traced back to WalEdéments Yet this question is by no

means trivial: answering it will prove much morergdicated than it might appear
at first sight.
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Right at the beginning of Lesson 5 of BE&mentswhere Walras starts his
discussion of the ‘problem of the exchange of teomodities for each other’, one
finds a long illustrative passage, where the funmitig of a real-word competitive
market, the market for the so-called ‘3 per cerdgneéh Rentes’, is described in
great detail. This example is obviously meant tovjate a gradual introduction to
the more formal examination of the problem at issieebe developed in the
following pages. Precisely owing to its informalacacter, however, Walras’
introductory discussion of the functioning of a lrearld market discloses a
number of conceptual difficulties, which are insteeoncealed under the more
cautious language of formal analysis. Hence it rhayuseful to start from the
securities example:

Let us take, for example, trading in 3 per cenhEheRentes on
the Paris Stock Exchange and confine our atterttiothese
operations alone.

The three per cent, as they are called, are quate@0
francs. [...]

We have now to make three suppositions accordintpes
demand iequal tqg greater than or less tharthe offer.

First supposition. The quantity demanded at 60 cfais
equal to the quantity offered at this same price] The rate of
60 francs is maintained. The market is istationary stateor
equilibrium

Second supposition. The brokers with orders to ¢ary no
longer find brokers with orders to sell. [...] Brokdr..] make
bids at 60 francs 05 centimes. They raise the mariee.

Third supposition. Brokers with orders to sell cemlonger
find brokers with orders to buy. [...] Brokers [...] keoffers
at 59 francs 95 centimes. They lower the price.

This passage reveals that the starting point ofr&8aknalysis is indeed
represented by a very realistic picture of the itrgdprocess, a picture which
apparently stands at a very great distance fromhtpkly stylised image of the
same process emerging from the basic assumptiahtharformal model presented
above.

The first striking difference lies in the followingvhile the model deals
with an economy where two commodities proper aaedd for one another, the
example concerns instead a market where a commpdilyer is exchanged for
money. Since, as we shall see, Marshall's ‘temgoegquilibrium’ model deals
preciselg/ with a market where a commodity propeory’) is exchanged for
money.’ it is particularly important, for our present pases, to clarify Walras’
position in this respect.

Now, concerning this point, Walras is fortunatelry clear. For, a few
lines after the securities example quoted aboveduds:

Securities, however, are a very special kind of rowmaity.
Furthermore, the use of money in trading has patiéis of its
own, the study of which must be postponed untérlaiand not
interwoven at the outset with the general phenomeriosalue
in exchange. Let us, therefore, retrace our steplsssate our
observations in scientific terms. We may take ampo t
commodities, say oats and wheat, or, more abstraet) and
(B). (Walras, 1954, pp. 86-7)
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In sharply disconnecting the introductory exampient the ‘scientific’
discussion of the problem of the exchange of twmroodities for one another,
Walras takes due care of restoring the symmetrwdmt the two commodities
composing the economy under discussion, a symrttettyhad been broken, in his
example, by the existence, side by side, of sutbrbgeneous objects as money,
with its ‘peculiarities’, and a commodity properreRisely, in his ‘scientific’
treatment of the problem at hand, no money existany other sense than
possibly that of being a unit of account; at thenedime, either commodity can
indifferently be taken as the numeraire of the eroyn As we shall see, this
restored symmetry, which sharply distinguishes A&lformal treatment of the
pure-exchange, two-commodity economy from Marsbalilays a fundamental
role in allowing Walras to generalise his appro&@hmore complex economies
and models.

Coming now to what | have called the three basstiaptions concerning
the trading process, one must admit that, at digtt, all three are disconfirmed by
the securities example. As to Assumption 2 (‘Perfeesmpetition’), one can see
that, in that example, there are traders that ‘mtdeeprice, in the sense that they
make price bids, changing them according to theuaistances of the market
(‘They raise the market price’, ‘They lower the qas’), so that traders cannot
apparently be viewed as price-takers and the cativeeissumption fails. But,
since prices are individually changed by traderseerncing rationing, one cannot
apparently be sure that different prices will netdquoted by different traders at the
same time, so that also Assumption 1, the so-cdliad of One Price’, would not
seem to apply in this case; nor can one exclude pihssibility that some
transactions will actually be carried out at owueqgtilibrium prices, so that
Assumption 3, the ‘No Trade out of Equilibrium’ aggption, would fail as well.

Now, also with respect to the basic assumptioncewing the trading
process, one should be careful in distinguishimgeae illustrative example, which
may reasonably be expected to be realistic andvedipg, hence also somewhat
imprecise, from a formal theoretical model, of whion the contrary, one should
demand absolute rigour and precision. But, in thgecat hand, even in the more
formal parts of his discussion, Walras’ defencettaf fundamental assumptions
underlying his pure-exchange model is not alwaysm@wincing as one might hope
for. Even if the major difficulties concern Assunagpt 3, | prefer to proceed in
order, starting from Assumption 1.

The ‘Law of One Price’ is also referred to in titerature as ‘Jevons’ Law
of Indifference’, since an apparently similar asption was first introduced into
the theoretical debate, under the name of ‘Lawndifference’, by Jevons in his
path-breaking bookThe Theory of Political Econom{l® edn 1871; %' edn
1879)* According to Jevons, the ‘Law of Indifference’, teeneral law of the
utmost importance in economics’, can be statedlsifs:

[Iln the same open market, at any one moment, ttenaot be
two prices for the same kind of article. (Jevong9,&. 137)

It should be noted that, in Jevorigieory the epistemological status of the
‘Law’ is unclear*? and, as we shall see, this ambiguity will alsosisérin Walras’
and Marshall's use of constructs and assumptiomsesow related to Jevons’
‘Law’. In the first place, the time dimension okth.aw’ is uncertain: for, from the
very wording of the definition, it would appear thhe ‘Law’ is ‘instantaneous’ in
nature, since it holds true ‘at any one momentt, mat over time ipiden); yet,
Jevons (1879, p. 138) does not hesitate to appiyat'process of exchange’. In the
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second place, Jevons appears to oscillate betwenpiieting the ‘Law’ as a ‘self-
evident principle’, which holds identically true der all circumstances, and
viewing it as an equilibrium condition, which onlyolds true under special
circumstancesilfid., pp. 137, 141-3).

Jevons’ epistemological ambiguities are not entidikpelled by Walras
either. In fact, there are passages where Walrpsaap to interpret the ‘Law of
One Price’ as an equilibrium condition, for exampleen he states that:

there can be only one price in the market, nanteyprice at
which total effective demand equals total effectoféer [...].
(Walras 1954, p. 143)
or when he summarises his analysis of the two-codgiiyo pure-exchange
economy by means of the following proposition, whicaccording to him,
‘embraces the whole of the pure and applied ecor&mi
The exchange of two commodities for each other peréectly
competitive market is an operation by which all desk of
either one, or of both, of the two commodities ocateain the
greatest possible satisfaction of their wants cstesit with the
condition that the two commodities are bought aold st one
and the same rate of exchange throughout the ma(Ré&tiras
1954, p. 143; Walras'’ italics)

Yet, the interpretation of the ‘Law of One Prices a pure equilibrium
condition, though supported by renowned interpsetérWalras’ thought (such as
Morishima 1977, pp. 11-26), is ultimately unaccefgaFor, as we have seen in the
previous subsection, one of the distinguishing uiest of Walras’ model is its
reliance on the concept of an aggregate deman@xaess demand function. Now,
if it is true that, by providing the market-cleagircondition, the nullity of the
aggregate excess demand function (equation (3)edlpdays a fundamental role in
defining the Walrasian equilibrium concept, it isaatrue that the very notion of an
aggregate excess demand function could not evemefieed if a uniform price,
allegedly known to all traders, could not be sugga® exist in any caséThus, it
can be seen that the very structure of Walras’ mindglies the universal validity
of the ‘Law of One Price’, which must be supposetidld under all circumstances,
that is, both at equilibrium and out of equilibrium

A similar reasoning applies to Assumption 2: fog thay in which Walras
constructs the individual demand and excess denfandtions, or ‘trader’s
schedules’, as Walras calls them, leaves no dosbtoathe fact that, for the
purposes of the theory, he imagines the tradetaki® commodity prices (a single
relative price, in the case at hand) as given pat@ars and to determine the
guantities to be traded of the various commoditiggo, in the case under
discussion) in such a way as to maximise theiftyitilinctions'* Hence we can
conclude that the ‘Perfect Competition” assumptapparently disconfirmed by the
securities example, is never really questioned layr&¢ in his formal model.

In discussing the status of Assumptions 1 and 2Valras’ model of a
pure-exchange, two-commodity economy, we have &soed that such
Assumptions hold in every case, that is, both atligium and out of equilibrium.
Up to now, however, | have not yet specified thaatnature of the disequilibrium
states that can be regarded as consistent witha@/alverall approach. This is not
accidental, for the answer to this question criicidepends on the meaning and
implications of Assumption 3, to which | now turrymttention.
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Assumption 3 is the most problematic of all threech controversial
character is partly due to the fact that, in abhability, Walras did not initially
realise the need for such an assumption. As a maftéact, Walras’ original
discussion of this issue — in both his early thécakwritings, such as the 1874 and
1876 mémoireson the theory of exchange, and the first editibrthe Eléments
(1874-1877) — is highly ambiguous. To be precisg¢only the securities example,
but also the entire formulation of the pure-excleangpdel in the 1874 and 1876
mémoiresand in the first edition of thElémentsare not inconsistent, to say the least,
with the idea that some transactions may actuadiycérried out at disequilibrium
prices. Moreover, should we extend our consideratiothe production and capital
formation models, we would immediately discovert tha the first three editions of
the Eléments(hence up to 1896), such models explicitly contewsp out-of-
equilibrium transactions and other observable ditiegum activities™

But to allow out-of-equilibrium trades to actuatigcur in the economy is
inconsistent with the requirements of equilibriunetefmination in Walras’
approach. To see why, let us focus attention, @geen for the sake of simplicity,
on the pure-exchange model exclusively. In this ehothe occurrence of
disequilibrium transactions would make the equilibr indeterminate not only by
altering the data of the economy (namely, the iddial endowments), but also,
and foremost, by changing such data in an unpedadetvay: for Walras’ theory is
indeed able to predict the plans of action optiynathiosen by the traders at both
equilibrium and disequilibrium prices, but it canly predict the traders’ actions
(that is, their observable behaviour) when the eopnis at equilibrium.

These critical remarks, confusedly made by Josepttrdhd in his 1883
review-article of the second edition of Walrd$iéorie mathématique de la richesse
sociale (1883), where Walras’ 187démoireon the theory of exchange had been
reprinted without any significant change, inducedlis to explicitly introduce a
‘No Trade out of Equilibrium’ assumption into hikebretical system, first by
dropping a short statement to this effect in ancotes article on Hermann Gossen
published in 1885, and then, with specific refeeetthe pure-exchange model, by
inserting a few well-chosen words into the se@sitexample in the second (1889)
and following editions of th&lémentsprecisely, in discussing the three alternative
‘suppositions’ which are separately analysed irt #seample, ‘according as the
demand iqual tq greater than or less tharthe offer’, Walras added the statement
‘Exchange takes place’ in the case of market dmuiln, while he inserted the
short sentences ‘Theoretically, trading should ctore halt’ and ‘Trading stops’ in
the cases of excess demand and excess supplyctieslye(Walras 1954, p. 85).
As to the production and capital formation mode¢sdssed in the various editions
of the EIlémentshowever, a sort of ‘No Trade out of Equilibriuassumption was
only introduced in the fourth edition of tHe&léments published in 1900, when
Walras eventually resolved to adopt the so-callgghothése debons: according
to this assumption, all traders (that is, not ayisumers, as in the pure-exchange
model of the second and subsequent editions oEtéments but also producers
and owners of the factors of production) are ntiwadd to carry out any actual
transactions until an equilibrium is arrived attiuthen, they can only exchange
‘bons, that is, conditional claims, which are not etiee whenever the economy is
out of equilibrium (Walras 1954, pp. 242, 282, 34& Donzelli 2007).

So, Assumption 3 is eventually vindicated, becomioge of the
cornerstones of the Walrasian edifice in its fiftam. But it would be misleading
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to conceal that it took more than a quarter of atuy to Walras to convince
himself that his theory could not do without sucheasumption.

3.4 Walras' Model: Limitations and Extensions

The reason why Walras so strenuously resisted éherglised adoption of the ‘No
Trade out of Equilibrium’ assumption is easy to lakp This assumption, when

combined with the other two, turns the processdpisiment towards equilibrium

into a purely virtual process, where nothing obablky can occur. Such virtual
process evolves over a ‘logical’ time entirely disnected from the ‘real’ time over
which the economy is supposed to evolve. Hencegsdintakes just one instant of
‘real’ time for the adjustment process to carrydffects through, the equilibrium

state, granting that it is eventually reached, nmestmagined as ‘instantaneously’
arrived at, as far as the ‘real' time of the ecogoim® concerned. But this

‘instantaneous’ character of the equilibrium conceghich Walras is eventually,

though unwillingly, led to recognigg, clashes with his original idea that the
empirical content of general equilibrium theoryaally depends on the possibility
of showing that an equilibrium state ‘comes to bstaklished’ through an

adjustment process in ‘real’ time, where observdiglkaviour is allowed both to

take place and to play an essential role out oilibgum.

So, it is true that Walras’ basic assumptions alleeinature of the trading
process severely restrict the claims that his dayitim approach, and especially the
underlying theory of the equilibration process, tanto descriptive realism. And it
is also true that such restrictions are difficaltswallow, first of all for Walras
himself, as the length of the period needed todtem withesses. But in the end
he is willing to take this step, because he is awlaat accepting those constraints is
the price to be paid for achieving not only a tliocal consistency, but also a
descriptive generality that would be unattainalifeovise.

In fact, this can be easily seen by going backht gure-exchange, two-
commodity model from which | started, and analysihg role played by Walras’
various assumptions in allowing him to extend tbepg of this simple model, in
such a way as to progressively encompass, in ansoral way, an ever larger set
of economic issues and phenomena. In the firseplashould be stressed that, by
assuming from the very beginning the ‘Law of Oneic®r and ‘Perfect
Competition’, Walras can directly attack the prablef equilibrium determination
in an economy with any finite number of tradersthaut being forced either to
confine his analysis to a two-trader economy, aside (1871) had been forced to
do, or to make further special assumptions on thdets’ characteristics, as
Marshall will be compelled to do in hRrinciples (1890), as we shall see in the
next section. Moreover, with regard to the tradetglracteristics, it should also be
added that Walras’ original assumptions concernimg cardinality and additive
separability of the traders’ utility functions tuout to be unnecessarily restrictive,
even if Walras will never become aware of this, and be easily disposed of, as
Pareto (1906) proved a few years later, withoupgedising in the least Walras’
approach and results in dealing with the pure-exglgproblem with any number
of traders. Furthermore, by temporarily giving tye apparently realistic pretence
to cope with both the exchange and the money issumne and the same time
within the pure-exchange, two-commodity model, dmd choosing from the
beginning to normalise the price system by taking oommodity proper, instead
of money, as the numeraire of the economy, Walrakes it easier to smoothly
generalise his analysis of the two-commodity econdm a multi-commodity
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world, in a truly general equilibrium framewotkFinally, by complementing the
‘Law of One Price’ and the ‘Perfect Competition'samption with the ‘No Trade
out of Equilibrium’ assumption, Walras makes it gibe to apply the same
analytical apparatus and the same ‘instantaneogsilirium concept, already
employed with reference to pure-exchange econowittsan arbitrary number of
traders, to more general economies with productiapital formation, and even
money, which can eventually be reintroduced inte éimalysis. As can be seen,
therefore, a sort of trade-off between realismit@none hand, and consistency and
generality, on the other, seems to apply in Walcase: giving up a relatively more
realistic analysis of the disequilibrium procespegrs to be the price to be paid for
gaining a sounder consistency and a greater gégyeraltthe field of equilibrium
theory.

This is the price that Hicks, in the Note to Chapt¢ of Value and
Capital, proves so reluctant to pay: for he is apparestyvinced that the
consistency and the generality of Walras’ Generalilibrium system can be
bought at no cost, and especially without sacrificithe realistic flavour of
Marshall’s analysis of the equilibration procesg, 9imply applying to Walras’
theoretical system the ‘ingenious argument’ putvemd by Marshall with reference
to his barter and ‘temporary equilibrium’ modelso Theck this conjecture of
Hicks, however, we have to carefully consider Maltshapproach to price theory,
to which | now turn.

4 Marshall’'s Approach

As indicated in section 2, | am essentially conedrhere with Marshall’s model of
an Edgeworth Box economy, as expounded in ‘AppeRdigarter’ in the fifth and
following editions of thePrinciples as well as with his ‘market-day’ or ‘temporary
equilibrium’ model, as developed in Chapter Il afd& V of the same treatise. The
relationship between Marshall's ‘temporary equilion’ model and his more
elaborate ‘normal equilibrium’ models will be biiefdiscussed in subsection 4.4
below. In Marshall's case, for the reasons alrestdyed, | shall try to reconstruct
his formal models from a hermeneutical analysishefavailable textual evidence,
jointly developing theory and interpretation.

4.1 Marshall's Basic Assumptions about the TradPngcess

Unlike Walras, Marshall does not assume the tratteteehave ‘competitively’, if
by this expression one means that the traders pakes as given and choose
guantities (that is, choose consumption or trade$)lin such a way as to maximise
utility. This means that in Marshall one does rintlfdemand or excess demand
functions comparable to those of Walras, sinceldkter’'s functions, as we have
seen, essentially depend on the assumption oféBte@ompetition’ and the ‘Law
of One Price’ (in the sense specified above). Whatdo find in Marshall are
different kinds of functions, which are still reddt to the idea that the traders
behave ‘rationally’ and ‘competitively’, even if Mghall’s conception of rationality
and competition is different from that of Walr&s.

Marshall’s fundamental ideas about the trading gsscare the following:
1) in a pure-exchange, two-commodity economy tlaalitg process should be
viewed as a sequence of bilateral bargains, eadiving two traders at a time; and
2) the conditions governing each individual barg@nantities traded of the two
commodities, hence rate of exchange between thdmlild be specified by
exploiting the general properties of the marginaler of substitution of one
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commodity for the other for the two traders invalviem the bargain, where the
marginal rate of substitution is viewed as the meston price of either a buyer or a
seller, as the case may be.

To develop Marshall's model, let us focus on consumAt the beginning
of the trading process, let

0u; (@i, ayi)
i Oy _ vy (@)
0X2i

be the initial value of consumgs marginal rate of substitution of commodity 2 for
commodity 1. Supposing that there exists a consupaeir, such that

MRS, (@, @s;) # MRSy (@ , ), let

k; (@) =min{MRS},(@, @, ), MRS, (@, @)}
and
K (@) = ma){MRSél(wli 1@, ), MRS, (@, , ), )}
Then a bilateral bargain involving a marginal trade
(dxyq; , dXxp;) = —(dxq;,dx,;) between the two consumers is weakly advantageous to

both (that is, it increases the utility of at least ofi¢them, without decreasing the
utility of the other), as long as the marginal rafeerchange between the two

dij
Xmj

dX2i
Xmi

commodities, , belongs to the interva{kij (w), Kij (a))J. Now, if one

assumes that any weakly advantageous bargain will pleied by the party (or
parties) benefiting from it, one can predict thahgumeri’s initial allocation will
change whenever there exists another consumer whus atitial allocation, is
characterised by a marginal rate of substitution wiffe from i’'s. But this
prediction is obviously insufficient to make the Bsis of the trading process
involving consumer determined: to this end, in fact, it would be necgstaknow
exactly who are the consumers with whom consunmegkes dealings, what is the
time order of these dealings, what are the amourdedran each case, and so on.
For the same reasons, even if one can predict tettrading process will
eventually come to an end when the marginal ragubstitution is the same for alll
consumers, for in that case no weakly advantageousihagyleft to be exploited
by anybody, at this stage of the analysis, failinghfeirtassumptions, one can
predict neither the final allocation nor, as a consege, the final rate of exchange
of the two commodities for one another.

4.2 Marshall’'s Model of an Edgeworth Box Economy

According to Marshall, this sort of indeterminacy ifimsic to any trading process
involving two commodities proper, that is, to any ‘systof barter (Marshall
1961a, p. 334). These kinds of trading processesxarieed in greater detail in
Appendix F of thePrinciples which, as already mentioned, is specifically dedote
to the analysis of a ‘system of barter’.

To begin with, Marshall makes the simplifying assumpftibat only two
traders be involved in the barter process, therebyintgrthe economy under

question into an Edgeworth Box econord, ={ (Rf,ui (D],cq)izzj} . The traders’
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characteristics satisfy all the assumptions made in se&jowith the further
restriction, introduced here for reasons similar hose already explained in
discussing Walras’ model, that the second-order purBapaerivatives of the
traders’ utility functions are taken to be strictlygaéive. Under these conditions,
Marshall shows, by means of numerical examples, thabaher process between
two consumers trading ‘apples’ for ‘nuts’ may follomamber of alternative paths,
each of which eventually terminates,

because any terms that the one is willing to propasgldvbe

disadvantageous to the other. Up to this point excahdras

increased the satisfaction on both sides, but it casadomo

further. Equilibrium has been attained; but reallysinotthe

equilibrium, it isan accidental equilibrium. (Marshall 1961a,

p. 791; Marshall’'s italics)

Specifically, Marshall examines three alternativehpa The first one,
characterised by a constant rate of exchange bettheetwo commodities over the
exchange process, stands apart from all the otissilge paths, occupying a position
which, according to Marshall, is theoretically wng though practically irrelevant:

There is, however, one equilibrium rate of exchambeh has
some sort of right to be called the true equilibritate, because
if once hit upon would be adhered to throughout] [This is

then the true position of equilibrium; but there @ neason to
suppose that it will be reached in pracfit¢éMarshall 1961a,
p. 791)

Either one of the other two paths worked out inadeby Marshall is
instead characterised by a variable rate of exch&edween the two commodities
over the trading process: such rate, in fact, fpssed to be monotonically increasing
in one case, decreasing in the other. Referririgedatter two cases, deemed to be in
some sense representative of a general pattershi&lbconcludes:

In both these cases the exchange would have increhsed
satisfaction of both as far as it went; and when #sed, no
further exchange would have been possible which woold
have diminished the satisfaction of at least one ahtha each
case an equilibrium rate would have been reachedt would
be an arbitrary equilibrium. (Marshall 1961a, p. 792

This discussion can be formalised as follows. lietl12. Assuming

MRSy, (@, @) # MRS; (@, @), let
Ky, (@) = Min{MRS!, (e, @), MRS (@, @,)} <
< max{M RS%1(@ 1, @s1), MRS (a5, wzz)} =Kqp(w)
Then the Pareto set 6f;; is the set

Py ={x" = (x7, X7 ) D AZ2 : MRS}, (x7) = MRS (x£)},

pe
while the contract curve of ,; is the set
Ceo ={X° = (¢ XY DPG 1 1,06) 2 Uy (@) U, (X) 2 Uy (@)}
Under the stated assumptiors,; # O .

For Marshall, any allocatiorx® 0C,, may represent an ‘equilibrium’,
and any corresponding common marginal rate of dukisti between the two
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commodities,MRSiﬂ(xiC) = pC, for i =1,2, may represent an ‘equilibrium rate of
exchange’ between the commodities concerned. Butgeneral, any such
allocation (respectively, rate) would be an ‘arbigtaor ‘accidental’ equilibrium
allocation (respectively, rate). According to Matdshanly a rate of exchange

p;, = MRS;,(X,) = MRSZ (X,) satisfying the additional condition

*

* *
le‘&’z1|:|x22‘(022|

* *
|X11‘w11| |X12‘f4-&2|

would qualify as a ‘true equilibrium raté”.In the above quoted passage Marshall
seems to imply that there exists exactly one such Mee. while the stated

conditions are sufficient for a ‘true equilibrium eato exist iné€ ., , they are not

sufficient for uniqueness: in this respect, thereforeydiiall appears to be over-
optimistic. Finally, since
dX;i

MRShy(x}) = “lw) gy

*

Xqi

uj (xj +dxj )=uj (x}) Vai (X2)
in Marshall’s ‘true equilibrium’ the following condition a@isholds:

Vii(Xii):|dxéi|:|xéi_w2‘|,i=12,
Voi (X)) |dX1i| |X1i_“’li

which is nothing but Jevons’ well-known equilibriunondition (Jevons 1879,
pp. 142-3).

These conclusions would not change if the econoomsisted of any
larger, but finite, number of tradets. For, according to Marshall, the
indeterminacy of the final (or equilibrium) rate ekchange between the two
commodities, equal to the marginal rate of substitucommon to all traders in
the final allocation, does not essentially dependte number of traders in the
economy. Rather,

[the] uncertainty of the rate at which the equililon is reached
depends indirectly on the fact that one commoditybéing
bartered for another instead of being sold for igoRer, since
money is a general purchasing medium, there asdylito be
many dealers who can conveniently take in, or givg large
supplies of it; and this tends to steady the maridarshall
1961a, p. 793)

As far as the indeterminacy problem is concernéd, tundamental
property of money, which is not generally sharedcbynmodities proper, is that,
owing to its large supply and general diffusion agndhe traders, ‘its marginal
utility is practically constant? In Marshall’s terminology, the theory dealing with
those trading processes in which one side of eadjain is in the form of ‘money’,
the other being in the form of a commodity properalled the ‘theory of buying
and selling’. Towards the end of Appendix F of Brinciples Marshall contrasts
the ‘theory of buying and selling’ with the ‘theopf barter’, stressing what he
regards as the essential difference between the two



Marshall vs Walras 19

The real distinction then between the theory of ibgyand
selling and that of barter is that in the formegenerally is, and
in the latter it generally is not, right to assuthat the stock of
one of the things which is in the market and re#alybe
exchanged for the other is very large and in maaydl; and
that therefore its marginal utility is practicallgonstant.
(Marshall 1961a, p. 793)

In view of this, going back to the Edgeworth Boxample already
discussed in the first part of the Appendix, biguasing now that one of the two
commodities traded (‘nuts’) shares the essenti@p@ries of money (large
supply and general diffusion, hence ‘constant mmigutility’), while the other
(‘apples’) does not, Marshall categorically assént, independently of the path
followed by the exchange process, ‘[ijn this case bargaining must issue in [a
determinate outcome]’: precisely, what turns oubé&determined in this case is
both the total quantity traded of the commodity geo (‘apples’) and the final
rate of exchange between the two commodities. Tteerl being uniquely
determined, can legitimately be said in this caseepresentthe equilibrium’
rate, rather than simplyaf’ (or ‘an accidental’ or ‘an arbitrary’) ‘equilibuim’
rate; but it might also be legitimately qualified &he true equilibrium rate’,
because it does satisfy the condition set out byshtll (1961a, p. 333) for so
gualifying as a rate of exchange. What instead nesnandetermined, even in this
special case, is the total quantity traded of tteney-like commodity (‘nuts’),
which depends on the specific path followed byttading proces§3.

Let us now verify whether the results allegedlyctesd by Marshall in
the framework of his particular example actuallychim the formal model of a

special Edgeworth Box economg/ g = éﬁff’m , where commodity 1 (‘apples’) is a

commodity proper, while commodity 2 (‘nuts’) is soney-like commodity, whose
marginal utility is assumed to be constant (theessgiptmin bothé& £z andé& %22'"‘

is there to remind the reader of the money-likemeadf one of the two commaodities).
In view of the money-like character ascribed to omdity 2, it is natural to take

that commodity as the numeraire in this modelhstg, =1. As to commodity 1,

we shall see that many different concepts of theepsf commodity 1 in terms of
commodity 2 need to be employed in order to forsmlMarshall’'s approach:
namely, for each consumér both a ‘demand price’ and a ‘supply price’ of
commodity 1 in terms of commodity 2 will be definéd the following;
moreover, an ‘equilibrium price’ concept will beated as well (but the latter, as
already seen, may require further qualificatiorts, it may be either ‘true’ or
‘arbitrary’ and ‘accidental’, as the case may bk).any case, the price of
commodity 1 in terms of commodity 2 will always denoted by p; in what

follows, with additional subscripts or superscrippgecifying the particular price
concept at issue.

Marshall’s ‘constant marginal utility of money assption can be
formally rendered by assuming consumisrutility function to be quasi-linear in
commodity 2, that is:

Ui (Xqi» Xoi ) = Vg (Xg) + Xgi » 1 =12,
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where the constant marginal utility of the mondgelicommodity has been
normalised to 1, that i (,)u‘ ((;(1"X2i) =1=constant so that in this case one also
Xoi

90U (X4, X21) : - e
56—2:0. As we have seen, Marshall’'s main empirical jicsiion
X2i

for adopting the ‘constant marginal utility assuioptis that money is in large and
general supply. It is difficult to formalise thisnpirical condition in an Edgeworth
Box economy. In any case, | shall assume that ¢coesis endowment of the
money-like commodity is ‘sufficiently large’, thés, a,; is no less than a positive

numberm; >0, to be specified in due time, for=12.

Marshall's assumptions concerning the marginalitytifunction of a
commodity proper can be rendered by means of thewimg restrictions on the
partial derivatives of consumaets utility function with respect to the quantity
consumed of commodity 1:

ha

0u; (Xqi , Xgi

) _ o S 0%u; (X, Xai) _ s
=V (xp:) >0, 24 Xai)
0X1i Vll (Xll)

2 —Vli(Xli)<O,f0r X1i20,i:l,2.24
X1
Under these assumptions we have
i 0Xy;
MRSI Xi :—]'Izv'. X)),
21( I) an (Xi) 1|( 1|)

6X2i

so that the marginal rate of substitution of comityod for commodity 1, or the
reservation price of commodity 1 in terms of comity@, only depends on the
guantity consumed of commodity 1. The latter, ashedl see, is the property of the
traders’ characteristics driving Marshall's resuftshis Edgeworth Box model: for
this reason it will be referred to as ‘Marshallmflamental property’ in the seqd@l.

Drawing on this ‘fundamental property’, | shall hqwoceed to derive
Marshall’s inverse individual demand and supplyrespondences relative to the
Edgeworth Box model, from which Marshall’'s direstlividual demand and supply
functions can eventually be obtained. It shouldstressed that such demand and
supply functions are 1) entirely different from téalrasian ones, and 2) essential
for understanding Marshall’s interpretation of btth equilibration process and the
equilibrium concept, which in turn should not baeftsed with that of Walras. Hicks
(1946) and Donald Walker (1969) are interested xplagning the characteristic
features of Marshall's analysis of the equilibratfirocess, but are unable to correctly
distinguish the Marshallian demand and supply fonstfrom the Walrasian ones.
Boulding (1945), Hal Varian (1987 and 1992), andsNlalell, Whinston and Green
(1995), on the contrary, are uninterested in thailgities of Marshall’'s analysis of
disequilibrium and hence they are also uninteregtedorrectly identifying the
differences between the two types of demand anglysiymctions.

Let dy; (xg, @) = max{0, x;; —ay;} be consumeits net demand proper for
commodity 1 ands; (x,,&,) =|min{0, x,,~ay,}| his net supply of commodity 1,
for x;; 20, i =12. If Xy >y, then dy(xg,a;) >0 and consumer is a net
buyer of commodity 1; hence\/IRSi21(x1i):v'1i (Xqi) can be interpreted as a
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buyer’'s reservation price, or demand price, thatagsthe maximum quantity of
commodity 2 that consumer is willing to pay in exchange for one unit of
commodity 1, when his present consumption of conmitpddis xy; . If X <@y,

then s;(xq,ay;)>0 and consumei is a net seller of commodity 1; hence

MRSi21(x1i) =V} (x4) can be interpreted as a seller’s reservation pacsupply

price, that is, as the minimum quantity of commpQ@itthat consumeiris willing to
receive in exchange for one unit of commodity lewlhis present consumption of

commodity 1 isxy; . Finally, if xy; =ay;, thendy; (ay;, @) = S (ay, @) =0 and
consumeri is neither a net buyer nor a net seller of comtyodi so that
MRS} () =Vy (@) can be interpreted as both the maximum quantity of

commodity 2 that consumeris willing to pay and the minimum quantity of
commodity 2 that consumeris willing to receive in exchange for one unit of

commodity 1, when his present consumption of comtyddis aj; .

Hence, given s;(xy,@y)00Oay), let  py(sy(xy, )=
vii (@ — s (Xq5, @) = V45 (Xg) be consumei’s supply price of commodity 1
when his consumption of that commodity i§; =@y — S;i (Xg5, @) ; Similarly,
given dyj (xy,@y) =0, let pf (dy (xy, @) = Vi (@ +dy (xg,@y)) = Vi (xy;) be
consumeri’s demand price of commodity 1 when his consumptafnthat
commodity is Xy =y +dyj (X, @) . The correspondences; :[0,ay] - R .,

mapping consumeis net supplies of commodity 1 into consuriiersupply prices
of commodity 1, is called consumies Marshallian inverse supply correspondence

of commodity 1. The correspondencep; ()] is defined as follows:
pi(su) =[0vh (@x)], for s =0; pi(sy)=Vgi(wy —sy), for s 00ay);

pfi(s_u):[Vii (O),oo), for s; =@y . Given the assumptions omy () and its
derivatives, the restriction ofy; (0] to the domain(0,a;) is a strictly increasing

continuous function. Similarly, the correspondenp%:[o,a)_u] - R, , mapping

consumer’s net demands for commodity 1 into consuriisrdemand prices of
commodity 1, is called consumés Marshallian inverse demand correspondence

for commodity 1. The correspondencqofi (1 is defined as follows:
i (cy) =[vis (@), ), for dy =0; pfj(dy) =y (@ +dy), for dy >0. Given
the assumptions ow; () and its derivatives, the restriction qnﬂ (0 to the domain

(0,0) is a strictly decreasing continuous function.

By first taking the inverses of the previous twadtions, and then suitably
extending such inverses to cover the whole prigaain, one gets the Marshallian
direct supply and demand functions. Namely, consuiise Marshallian direct
supply function of commodity 1, mapping consuniisr supply prices into net

supplies of commodity 1, is the continuous functign:R , - [O,a)li] defined as
follows:  ;(pf)=0, for pf O[OV (ay)); sy (Pf) =i —(vy) (pf), for
pf OlVvi (@1).v5 0): sy (pf) =@y, for pf OV (0),0). The function sy (3 is
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non-decreasing ip;; , and strictly increasing fop;; D[vii (@), V4 (O)]. Similarly,
consumeri’s Marshallian direct demand function for commodity mapping
consumeri’'s demand prices into net demands of commoditys thé continuous

function dy; : R ., - [0,) defined as followsdy; (pf) =0, for pd O[v;; (@), );
dy (pi}) = (vi) (pf) —ay, for pfl O(0,vj ()] The function dy; (I is non-
increasing inp_ﬂ , and strictly decreasing fqnfi 0(0, v (e )] .

Now, assuming consumals preferences to be such thia potential

expenditure on commodity 1 is bounded above, tls&ricéon on consumer's
minimum endowment of the money-like commodity carspecified as follows:

ey =m; = sup|pl(dy)dy }, i =12,
dyj >0

Now let dy(pf)=>""_dy(pl), for pf =p{l, i =12, and p{ O(0.x),

and let sl(pf):zizzlsli(pfi ) for pS=pf, i=12, and pO[0,»). The
functions d;(} and s;(, arrived at by aggregating the individual demand a
supply functions over all consumers, are calledMiaeshallian aggregate demand
and supply functions for commodity 1, respectivelet pfmaxzm_w{vii (i )},

|

Pemin = Min{Vy; (@ )} and pinax = maXvy (0)}, i =12. Then the functiord, (I} is
| 1

non-increasing inp{j , and strictly decreasing fop! D(O, pt .|, while the function
s()1 is non-decreasing inp;, and strictly increasing forp? D[pfmm,pfmax].
Further, provided that consumers’ preferences ae igentical at the initial
allocation, pfmax> Pimin- Hence, there must exist a unique price

le = pr = p O(Pimin- pfmax) such that

dy(p") =s(p") 4)
or

dy(p")-s(p") =0 (4"

where le may be called the Marshallian equilibrium price aoimmodity 1 in
terms of commodity 2, while the common valdg(pM)=s,(pM), synthetically

denoted byql(le), may be called the Marshallian equilibrium totehded

guantity of commodity 1 or, for short, the equiilbn quantity of commodity 1.
Equation (4") closely resembles the Walrasian lgmjiwim equation (3",

embodying the market-clearing condition for comntypdi, any solution of which

represents a Walrasian equilibrium price of commyodliin terms of commaodity 2,

plv‘é. But, all similarities notwithstanding, the integation of equation (4"), and

specifically of the associated Marshallian equilibr price concept, is altogether
different from that of equation (3'), and specifigaof the associated Walrasian
equilibrium price concept.
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As a matter of fact, in spite of its appearanceijatiqn (4") (or, for that
matter, equation (4') isot a market-clearing equation; similarly, in spite itsf
apparent role,pl’vI is not a market-clearing price. It is certainly true thfthe two
consumers should agree to carry out all their satdea constant rate of exchange
equal to le , then the market for commodity 1 would ‘cleartlzt rate, in the sense

that, at the end of the trading process, the tptahtity traded of commodity 1 would
be equal to both the quantity demanded and thetitpaupplied, that is, to the

common valueoa(pl’vI ) =dy( le )= sl(le ) . But typically the two consumers will

not carry out their trades at the constant rpif’é; and yet, even if different trades
take place at different rates, at the end of tloegss the total quantity traded of

commodity 1 will still be equal to the common valgg le ). But then, if the rate

le does not play any exclusive market-clearing rsilece the market ‘clears’, in
the sense specified, also with a non-constant seguef rates of exchange, what is
exactly the role played b)le ? And why does the Marshallian equilibrium total

traded quantity of commaodity 1 invariably equg( le ?)

When the two consumers have already cumulativelyeti a quantity;
of commodity 1, such thadj, D[O, a, (p;” )), there still exists a positive difference
between the demand and the supply price of comgadibrresponding tg , that

is pd(G) - p’(G)>0; hence there still is room for a weakly advantageo
marginal trade between the two consumers, at amg m@f exchange
o} D[pf(dl), pf(éﬂ)], or even in general for a finite trade, underahlé restrictions

on the allowable rates of exchange, depending erathount already traded, the
amount to be traded, and the graphs of the Marahatlemand and supply
functions of commodity 1 fory > ¢ .

Given the quasi-linearity in commodity 2 of the litgi functions,
whatever the allowable rate of exchange betweertvibecommodities at which
any marginal (or allowable finite) trade occurse thlarshallian demand and
supply functions of commodity 1 are unaffected. enthe Marshallian
equilibrium price and quantity of commodity 1 amdépendent of the path
followed by the exchange process; as a consequéredotal traded quantity of

commodity 1 will always equabﬂ(pl'v') when the exchange process eventually
ceases, while the marginal rate of exchange athnthie last marginal trade occurs
will always be le . Hence, as Marshall correctly suggests, the rhExchange

le ought to be interpreted as the final rate to whieh sequence of the rates at
which the consumers have traded during the tragingess necessarily converges,
along a path which may exhibit no regularity ottien the stated convergence; the
total quantity of commodity 1 traded by the constane, ( le ), ought instead to

be interpreted as the quantity of commodity 1 toicwhthe monotonically
increasing sequence of the quantities cumulatitedyled by the consumers
during the exchange process necessarily convekgeslly, the total quantity of
the money-like commodity 2 cumulatively traded bg tonsumers at the end of
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the trading process remains undetermined, its fimalue being however
necessarily confined to the interval

apM)

(M
Jo 0

. pf} (dyj)ddy; |,

pS (s )disy |

wherei, j =12, iis s.t.vj; (@) = Pimin, While isj s.t. vij (@) = pfmax.

Hence, in Marshall’s model of an Edgeworth Box ecop with a money-
like commodity there is no counterpart of equat{@®), appearing in Walras’
model, where it provides the market-clearing caodifor commodity 2; and, for
the same reason, in Marshall's model there is ngtbbmparable to Walras’ Law,
even if, due to the bilateral character of any exde, the total value of sales must
always equal that of purchases for each consureacefor the whole economy.

4.3 Marshall’'s ‘Temporary Equilibrium’ Model

The formal analysis developed above supports thelasions informally reached by
Marshall in his Edgeworth Box artificial exampletivia money-like commodity
(‘nuts’) and a commodity proper (‘apples’). It ibwious, however, that this is just a
provisional result for Marshall, whose aim evidgnié to apply his method of
analysis to a more realistic economy, with an ehjtfinite number of traders and
commodities. Yet, while Marshall's objectives andéed quite general, the analytical
tools at his disposal remain quite limited: in fastdeveloping his analysis of the so-
called ‘temporary equilibrium of demand and supjilyChapter Il of Book V of the
Principles while explicitly referring to an exchange econowith any finite number
of tradersand commodities, Marshall puts forward (or, more prelgisinformally
illustrates) a model where he explicitly takes iatwount an arbitrary finite number
of traders, but only two commodities at a time. &sconsequence, the model
illustrated in Chapter Il of Book V, hencefortheskd to as Marshall's ‘temporary
equilibrium’ model, can only represent a very @ieneralisation of the Edgeworth
Box model of Appendix F, with the following featsrethe number of traders
increases td > 2; the number of commodities formally taken into sideration still
remains L =2; the money-like commodity becomes ‘money’ proghat is, the
counterpart of any trade, or the ‘general purclgasiedium’ in the economy, whose
marginal utility is assumed to be constant (Matst@6la, pp. 335-6, 793); the other
commodity is explicitly taken to be a consumer good

Marshall's ‘temporary equilibrium’ model applies tan economy

&5 M={ (R%,u; (@ )i} with | >2, where commodity 1 is a consumer good,

commodity 2 is money, andj () is quasi-linear in commodity 2. Even if,

formally, the model can be said to apply to anreriure-exchange economy with
the specified characteristics, from a substanthtpof view it actually describes
the functioning of a single market, namely, the kearwhere a given consumer
good is exchanged for money. This simply meansttietodel under discussion,
though formally constructed as a general equiliarimodel, actually provides the
foundations of Marshall’s partial equilibrium ansity of an isolated market. This
ambiguity is not devoid of consequences.

Let us consider, in particular, the ‘constant maagiutility of money’
assumption. In passing from the Edgeworth Box modéh a money-like
commodity to the ‘temporary equilibrium’ model withoney, Marshall further
specifies the conditions under which the ‘constararginal utility of money’
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assumption is empirically justified and substahtiahtisfied. In fact, to the already
mentioned characteristic property of money of bdimdarge supply and general
use, Marshall now adds another condition, not coricg money as such, but
rather the commodity for which money is exchanged:
[The ‘constant marginal utility of money’] assungii is
justifiable with regard to most of the market degé with
which we are practically concerned. When a persagsb
anything for his own consumption, he generally sigeon it a
small part of his total resources; while when hgsoi for the
purposes of trade, he looks to re-selling it, anerefore his
potential resources are not diminished. In eitlzesechere is no
appreciable change in his willingness to part witloney.
(Marshall 1961a, pp. 335-6)

Now, of the two conditions that, according to Maih justify this
assumption in the context of his ‘temporary equiilim’ model, the first can be
taken care of in the same way as before, by fi@nginimum endowment of
money, m; , for eachi =1,...,1 . But the second cannot be formally accommodated

into the model of an economy with only two commidit one of which is money,
for in such a model it is meaningless to suppoaedhch traders expenditure on
the only consumer good existing in the economyeasgmts ‘a small part of his total
resources’. This is just an instance of the diffies one necessarily encounters in
trying to make formally precise Marshall's rich, tbvague, empirical insights,
while striving to keep the formal model as faithdisl possible to Marshall’s original
presentation.

Similar remarks apply, in particular, to the ide& formalising the
behaviour of those dealers or middlemen, supposedjyng with a view to re-
selling, who are incidentally mentioned by Marshalthe passage quoted above:
for the formal treatment of that sort of behaviowith its obvious strategic
connotations, would require the use of a concedtaahework and an analytical
apparatus which are entirely alien to Marshall'gatalities and interests. Hence, in
the following, | shall rule out all strategic coderations, assuming instead that all
traders engage in bilateral bargains, satisfying fbllowing conditions: each
bargain is regarded as a self-contained transabtidghe two traders involved in it,
so that each trader, in deciding whether to getaged in a bargain, takes into
account only the immediate effects of that bargainhis utility?® On top of this
assumption, which is specific to the ‘temporary ikiopium’ model, due to the
existence in this model of a number of traders tgrethan two, | have to confirm
here the same two assumptions already encountergidrishall’s Edgeworth Box
model: precisely, in conformity with Marshall’'s \&d description of the exchange
process, | shall assume that an individual bargéironly take place if it is weakly
advantageous for the two traders involved in itilevho trader will stop trading as
long as he can increase his utility by so doing.

Under the above assumptions, the generalisatiothef model of an

Edgeworth Box economy with a money-like commodifffs= ¢ 5™, to the
‘temporary equilibrium’ model of a pure-exchangemamy with | consumers,
8%2' ‘M is immediate: in effect, all the analysis leadiogquations (4') and (4") is
independent of the number of traders in the econanyg consequently applies
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without change to the new context, except that tieevnumber of traders in the
economy isl >2, instead of just 2 as before.
Yet, in spite of their formal similarity, it is netheless convenient to

distinguish between the two cases: namely, whesrnie§ to the econom&%é' m

rather than to the econondy , | shall rewrite equations (4') and (4") as:
di (™) =sl(p'™) (5)
or
dy (™) -5y (M) =0 (5"
it being understood that, in deriving equationg @n\d (5"), the Marshallian
aggregate demand and supply functions for commodityare, respectively,

o (p)= _dy(pd), for pf=pf, i=1..1, and p!O(0w) and

S (p9) =Y si(pf), for pP=pf, i=L..1, and pPO[0w), with |>2
(rather thanl =2, as in the derivation of equations (4') and (BQrther, pl'*M is
the Marshallian ‘temporary equilibrium’ money pricd commodity 1, while
a(pM)=d! (pi'M)=5(p'M) is the Marshallian ‘temporary equilibrium’
guantity of commodity 1.

As we shall see, Marshall's final interpretationegfuation (5') and (5") is
essentially the same as that of equation (4') 4Hd Yet, Marshall’s claims are not
entirely justified: for, even if equations (5" afid) are formally almost identical to
equations (4') and (4"), their interpretation agrive exactly the same as before.

To clarify this point, let us first recall the essial features of Marshall's
original presentation. Marshall, as it is customfaryhim, develops his ‘temporary
equilibrium’ model by means of an example. In ttése, Marshall’s illustration is
taken ‘from a corn market in a country town’, whé&rern [...] of the same quality’
is traded against ‘money’, the former being measumequarters and the latter in
shillings (Marshall 1961a, p. 332). Hence, in tightl of Marshall's example,
commodities 1 and 2 above should be interpreted'’cam’ and ‘money’,
respectively, while the price of commodity 1 innterof commodity 2 should be
interpreted as the ‘money price of corn’.

In his illustration, Marshall summarises the rel@vaggregate ‘facts’
concerning the corn market by means of the follgwiable’ (Marshall 1961a,
p. 333):

At the price Holders will be willing| Buyers will be willing
to sell to buy
37s. 1000 quarters 600 quarters
36s. 700 " 700 "
35s. 600 " 900 "

From a discussion of these ‘facts’,
provisional conclusion:
The price of 36. has thus some claim to be called the true
equilibrium price: because if it were fixed on lag tbeginning,

Marshall dratte following
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and adhered to throughout, it would exactly eqdat@and and
supply (i.e. the amount which buyers were williogpurchase
at that price would be just equal to that for whedtlers were
willing to take that price); and because every eiealho has a
perfect knowledge of the circumstances of the ntagkpects
that price to be established. If he sees the mliifering much
from 36s. he expects that a change will come before lond, a
by anticipating it he helps it to come quickly. (Miall 1961a,
pp. 333-4)

Here Marshall offers two different reasons for ifygtg the statement that
‘the price of 38." is ‘the true equilibrium price’. What is at firsight disconcerting
is that neither argument is really consistent Withrshall’s approach: for the first
ambiguously oscillates between a Jevonsian and lea¥in approach, while the
second assumes an amount of knowledge on the fgsote dealers that is wholly
at variance with both Marshall’'s vision and theory.

The first argument has an explicitly conditionatnfo if some extreme
form of ‘Jevons’ Law of Indifference’ were to holmplying the constancy of the
money price of commodity 1 over the whole tradimggess, assumed to be time-
consuming, rather than simply across the diffeteades taking place at one and
the same instant, then ‘the price ofs36would clear the market for that
commodity. This argument might appear to suggestlisinctly Walrasian
interpretation of both equation (5) (or (5")) atiee price equilibrium concept
implicit in it. But there is something unconvincingthis Walrasian reading of the
price equilibrium concept: on the one hand, as lneady know, Marshall does not
believe in the truth of the premise of the proposedditional statement, which
sounds therefore as openly counterfactual in chen®con the other hand, as can
be seen by the second half of the sentence betpaemtheses, Marshall is far
from accepting Walras’ price-taking assumption, aich the Walrasian
interpretation of the price equilibrium concepterglly rests®

Marshall’'s second argument is even more questiendbt if an inside
dealer had a ‘perfect knowledge of the circumstarafeghe market’, whatever the
exact meaning of this expression, he would try plat such knowledge
strategically, as Marshall himself seems to implyHe last sentence of the quoted
passage. But then that dealer’'s behaviour couldbeothe one predicted on the
basis of Marshall's own simple non-strategic theoag put forward in both
Appendix F and Chapter Il of Book V of ti¥inciples so that ‘the price of 36
could not be the equilibrium price, after all, athé alleged stabilising effect of
speculation would be far from proven, contrary tarbhall’'s implicatiorf®

Now, if Marshall's justifications of his own ‘tempary equilibrium’
concept were really based on the above groundsshdHis efforts to build an
original equilibrium model would be misplaced oifskefeating: in effect, if the
proposed justification were the first, with its Wadian flavour, Marshall’'s model
should be discarded in favour of the much less aretdme model put forward by
Walras; if, instead, the proposed justification evgéhe second, with its game-
theoretic flavour, Marshall's model should be disea since it would be wholly
unable to cope with the issues at stake.

But really it is not Marshall's intention to suppohis ‘temporary
equilibrium’ notion by means of either one of thguaments tentatively put forward
in the quoted passage: in fact, in the immediafellowing sentence, Marshall
himself takes care to disavow them both. As tostseond argument, based on the
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supposition that some dealers may possess a ‘pddfiesviedge’ of the market
conditions, he writes:

It is not indeed necessary for our argument that dealers

should have a thorough knowledge of the circumssiut the

market. (Marshall 1961a, p. 334)

As to the first, based on the joint use of oneearg version of ‘Jevons’
Law of Indifference’ and the market-clearing comatit Marshall explains that,
precisely because the dealers, far from being peyfenformed, actually have a
very limited, or even grossly mistaken, knowleddethe circumstances of the
market, a number of bilateral bargains will be skrat prices different from the
equilibrium one. Yet, according to Marshall, intgpof all such trades occurring
at non-equilibrium prices, the market will tenddlose on a price not far from the
equilibrium price (36.), while the total amount of corn traded will etgaly
approximate the equilibrium quantity (700 quarterSpecifically, Marshall
writes:

Many of the buyers may perhaps underrate the gitliss of
the sellers to sell, with the effect that for sotime the price
rules at the highest level at which any buyershmifound; and
thus 500 quarters may be sold before the pricesdielow 38.
But afterwards the price must begin to fall and tésult will
still probably be that 200 more quarters will béds@nd the
market will close on a price of about 36~or when 700
quarters have been sold, no seller will be anxtoudispose of
any more except at a higher price thas.3é8nd no buyer will
be anxious to purchase any more except at a lovieg than
36s. (Marshall 1961a, p. 334)

A similar reasoning would applyputatis mutandisto the sellers’ side of
the market, should the sellers initially underrtite willingness of the buyers to
buy (bidem). | have here a distinctly non-Walrasian equiltima process, since
out-of-equilibrium trades are explicitly allowed rfothough not formally
modelled. And yet the process is said to conveoga well-determined price of
corn in terms of money and a well-determined tdatatled quantity of corn,
where such price and quantity incidentally coincidgth the Walrasian
equilibrium values. Once again, as he had alreamhedn the context of the
Edgeworth Box economy, Marshall explains that aligo this case the
determinateness of equilibrium crucially dependshen‘constant marginal utility
of money’ assumption (Marshall 1961a, p. 334).

But is Marshall justified in supposing that the netant marginal utility of
money’ assumption is sufficient for granting eduilim determinateness in a pure-

exchange economy with many trade&%’;'*m with | >2, as it was in an

Edgeworth Box economy with a money-like commodé&; ? The answer is: not

quite.

In fact, in the model of an Edgeworth Box econonithva money-like
commodity, the sharp result which has been obtainedcerning le , the
Marshallian equilibrium price of commodity 1 in mes of commodity 2, crucially
depends on the existence of only two traders inet@omy: for in that case the

marginal rate of exchange at which the last matgirede occurs necessarily
coincides with both the marginal demand price of thnly marginal buyer,
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pd((pM)), and the marginal supply price of the only marbisaller,

pf(oa(pl'v' )); hence it also necessarily coincides wpf{' , Which can therefore be

legitimately interpreted as the final rate to whtbke sequence of the rates at which
the traders have traded during the exchange proeesssarily converges.

But in Marshall's ‘temporary equilibrium’ model tteeare more than two
traders in the economy; hence, in general, not onight there exist more than one
marginal buyer or seller, but there might also dmes sellers who are not marginal,
in the sense that the minimum supply prices at whieir Marshallian direct

supply functions become perfectly price-inelastie kess thanpl"'v' . Under such
circumstances, however, we can no longer be satehike marginal price at which
the last marginal trade occurs necessarily coiscidéh pl"M : whether or not this

holds true depends on the path followed by the &xghl process, specifically on
the order of the matchings between pairs of tradked is, on something on which
Marshall's theory has nothing to say. In Marshatésnporary equilibrium’ model,
therefore, while the total quantity of commoditytraded in the market will still

certainly converge to the Marshallian ‘temporaryiérium’ quantity, oa(pl'*M ),

it is no longer true that the sequence of the mgm&es of commodity 1 at which
the traders buy and sell that commodity during titaeling process necessarily

converges to the Marshallian ‘temporary equilibrigmce, pl'*M .

4.4 Marshall’s Pure-Exchange Models: Limitationsldbxtensions

While Marshall's model of the Edgeworth Box econoniy obviously
propaedeutical to his ‘temporary equilibrium’ maqgdehe latter is in turn
propaedeutical to his normal equilibrium modelsjohhabsorb by far the largest
part of Marshall's attention in Book V of th&rinciplesand can rightly be regarded
as the crowning of the Marshallian theory of val¥et it would be wrong to
underrate the role of Marshall’'s pure-exchange nsodfr they provide the
foundations upon which the whole of Marshall’'s pribeory is built, fixing at the
same time the boundaries within which it can hapexpand® As a matter of fact,
unlike many of his followers and interpreters, Meai himself is well aware of the
fundamental role played by his pure-exchange madetlse overall structure of his
thought, even if he is apparently wiling to ackdedge it in private
correspondence only. For instance, in reproachuigetzorth (1891a) for wrongly
bringing a charge of indeterminacy against his rhoddarter with a money-like
commodity, Marshall (1961b, p. 797) does not hesita assert that, if the ‘error’
mistakenly pointed out by Edgeworth were in effiege, it ‘would justly shake the
credit of a very great part of his [that is, Mailkpbook’.

In his pure-exchange, two-commodity models Marshalits to show how
an equilibrium comes to be established as the findome of a realistic process of
exchange in ‘real’ time, where trades can actualke place at out-of-equilibrium
rates of exchange or prices. This programme inelyitaaises the issue of
equilibrium determinacy. Marshall's solution, as wWmave seen, consists in
imposing some related restrictions on both theersidutility functions, which are
assumed to be quasi-linear in one of the two conitiesd and the nature of the
commodities themselves, one of which is interpreted money-like commodity or
moneytout court By so proceeding, Marshall solves the equilibrideterminacy
problem in the Edgeworth Box model with a mone-l#tommaodity, in the special
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sense specified in subsection 4.2, and almost solvein the ‘temporary
equilibrium’ model, as explained in subsection 4.3.

But, at the same time, Marshall inexorably reswaihe scope of his
analysis: for his suggested solution of the equiililm indeterminacy problem only
applies when no more than one commodity propexpficitly accounted for in the
model, so that the only unknowns to be determir@tidown to the money price
and the quantity traded of that single commodityper (as we have seen, not even
the quantity of money traded in equilibrium can determined in Marshall's
model). As a matter of fact, Marshall's approacih && formally extended to a
multi-market pure-exchange economy, where an arpitfinite number of
commodities are traded for money. Yet, in such regadised context, ‘Marshall’s
fundamental property’, on which Marshall's resuhshis pure-exchange models
with only one commodity proper crucially dependn amly be preserved if one is
willing to assume that the traders’ utility funai® are not only quasi-linear in
money, but also additively separableaihtheir arguments, that iall commodities
properand money; this means, however, that the multi-madagnomy actually
turns out to be made up of a humber of separat&atgrlacking any essential
interrelation and behaving as if they were isoldteth each othet

The above conclusion allows us to dispose also iokd1 surreptitious
attempt, hinted at in the introduction to this pape extend Marshall's ‘ingenious
argument’ to a truly Walrasian general equilibritmaory, overcoming the limits of
‘Marshall’s theory of temporary equilibrium’. Infett, towards the end of his Note
to Chapter IX ofValue and Capital Hicks proves to be aware of the severe
limitations of Marshall's original argument, amomnghich the neglect of all
‘interactions between markets’ stands out. Thenks$licaises the following
guestion:

For our purposes, it is desirable, if we can, tmoee these
limitations. Can we remove them without the whaieigture
falling to the ground? (Hicks 1946, p. 129)

Hicks’ answer is that the desired extension to #irmarket economy is
indeed possible, provided that the ‘income effeatsluced by trading at ‘false
prices’ can be neglected. Yet, our analysis suggastlifferent, and much less
favourable answer: for, in an economy charactetigethany interrelated markets,
the chief effect of trading at ‘false prices’ doest consist in a mere ‘redistribution
of wealth’; rather, it has to do with rationing, aquitative constraints, and the
ensuing spill-over effects, that is, with conseqesnon which Walras’ (or, for that
matter, Marshall's) theory has literally nothing gay. Hence, contrary to Hicks’
wishful thinking, the whole structure would indefadl to the ground.

We can conclude, therefore, that there is no wagxiend to a multi-
commodity world, made up of many interrelated megkthe results achieved by
Marshall within his one-commodity world, consistiimgthe isolated market where
the only commodity proper explicitly contemplatey the model is traded for
money: Marshall's analysis remains necessarily inenfto the partial equilibrium
framework dictated by his explanatory aims and egosnt choice of assumptions,
while Walras’ general equilibrium analysis standslivbeyond reach. Of course,
production phenomena can be brought into the mctthis is precisely what
Marshall does by developing his normal equilibriomadels, where production of a
consumer good plays a fundamental role in explgittie functioning of the supply
side of the market. But also in this case the glaetjuilibrium framework cannot be
overcome.
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5 Conclusions

In this paper | have squarely faced the long-stamdésue of the foundations of
modern price theory, specifically contrasting teeeived view according to which
Walras’ and Marshall's approaches to price thewaryile differing in scope, are
basically similar in their aims, presuppositions aesults.

By focusing on a special kind of economy (the pexehange, two-
commodity economy), which has been formally studmd both Walras and
Marshall with the help of similar tools, | have heable to precisely identify the
differences between the two approaches. First, tthee economists have been
shown to differ widely from one another in the lsgagssumptions on which they
ground their respective investigations of the mgddrocess: as a matter of fact, it
turns out that Walras’ very conception of a contpeti economy is largely at
variance with Marshall’s. Secondly, it has beenvahdhat, starting from such
different sets of assumptions, the two authorvarat entirely different models of
the pure-exchange, two-commodity economy.

Precisely, by reducing the trading process to algwirtual process in
‘logical’ time, Walras arrives at a well-defined trmm of ‘instantaneous’
equilibrium, which can easily be extended to magaayal contexts (such as pure-
exchange and production multi-commodity economié€3h the contrary, by
making a few further assumptions on the charatiesiof the traders and the
nature of the commodities involved, one of whichsinobe money or a money-like
commodity, Marshall can indeed show that a deteaitrirfor almost determinate)
equilibrium emerges from a process of exchangeeial”time with observable out-
of-equilibrium trades; but his analysis cannot mmificantly generalised beyond
the partial equilibrium framework in which it is eessarily couched from the
beginning.

Hence, to conclude, our comparison between Waleasl Marshall's
approaches to price theory seems to confirm thagengthe requirement of
equilibrium determinacy, there indeed exists adraff between realism and scope
of the analysis: for Marshall can buy a more rdialigiterpretation of both the
equilibration process and the equilibrium constithein Walras, only at the cost of
giving up Walras’ pretence to develop a truly gahemnalysis of a system of
interrelated markets.

*  Department of Economics, Business and Statistiisversity of Milan, Via
Conservatorio 7 20122 Milano, Italy. Email: frarganzelli@unimi.it. | wish to
thank Michel De Vroey, Antonio Guccione, and Enrigbnelli, as well as the
editors of History of Economics Revieand two anonymous referees, for their
comments and suggestions. The usual disclaimeieappl

Notes

1 During Walras’ lifetime, four successive editiookthe EIémentswere sent to
press: the first one, subdivided into two instalteemappeared in 1874 and 1877; the
second, third, and fourth editions, instead, wexehepublished as a unitary volume in
1889, 1896 and 1900, respectively. There was alsosthumous edition, arranged by
Walras himself before his death and almost idehtigith the fourth, which was
published in 1926; this edition, known in the pastthe ‘quatrieme édition définitive’,
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is now more simply indicated as the fifth edititmthe following | shall chiefly refer to
Jaffé’s English edition (Walras 1954), which is dxhson the fifth edition of the
Eléments Occasionally, however, it will be necessary tation or quote one specific
edition of that book. In that case, | shall refetthie variorum edition of thEléments
contained in volume VIII of th€Euvres économiques complétes d’Auguste et de Léon
Walras (Walras 1988), which allows easy comparisons anthagexts of the various
editions.

2  During Marshall’'s lifetime, eight successive @aiis of the Principles of
Economicsavere published, from 1890 to 1920. In the follogvime shall refer to the so-
called Ninth (Variorum) Edition, published in 196dith annotations by C.W.
Guillebaud. This edition consists of two volumgsiume |. Textcontaining the text of
the eighth edition of thrinciples(Marshall 1961a); ansfolume Il. Notescontaining
both the collation notes and other editorial ndtg & uillebaud (Marshall 1961b).

3 Lessons 5 to 10 immediately follow the introdugtBart | of theElémentsbeing
therefore the first Lessons of that book devoteprice theory in the strict sense.

4 While ‘Appendix F. Barter’ deals with a pure e&age, two-commodity, two-
trader economy, chapter Il of Book V, ‘TemporaryiiQrium of demand and supply’,
deals with a pure exchange economy with two comtiegjione of which is money,
and an arbitrary finite number of traders.

It should be noted that in the first four editiaxfghePrinciplesthe subject-matter
of what would later become, since the fifth edifichppendix F. Barter’ was placed at
the end of Book V, chapter I, and was entitliedN&te on Barter’ (Marshall 1961b,
p. 790). The strict logical connection betweendbatents of chapter Il of Book V and
Appendix F, which comes out clearly from a seq@ntading of the two physically
disconnected passages in the fifth and followinigi@ts of thePrinciples was made
even more evident by the physical contiguity of the passages in the previous
editions of that book. Anyhow, even in the lastrfeditions of thePrinciples the link
between the two disconnected sections is madeciXp)i a reference to Appendix F in
the last paragraph of chapter Il of Book V (Marti861a, p. 336, and 1961b, p. 354).
5 Walras is ready to acknowledge the central ridgeaul in the development of his
system of thought by his analysis of the equilibridetermination problem in a pure-
exchange, two-commodity economy (see, for exanWlaras 1954, p. 143). Marshall,
on the contrary, is reluctant to openly ascribagmiicant role to his pure-exchange
models (that is, the ‘barter model’ and the ‘tengpprequilibrium’ one). But, in spite of
Marshall's public propensity to play down the relage of such models in his
theorising, we shall show that the theoretical sohs adopted therein end up by
crucially affecting his entire theoretical systemhét, incidentally, is recognised by
Marshall himself in private correspondence, as hadl see in section 4.4 below).

6 As we shall see, the cardinality and additiveasalpility assumptions concerning
the consumers’ utility functions play a completalifferent role in Walras’ and
Marshall’'s theoretical systems: for while they emsily be disposed of in Walras’ case,
they cannot instead be relaxed in Marshall's caghowt jeopardising his whole
theoretical construction.
7  The above restrictions on the first- and secanl@o partial derivatives of the
utility functions need some further qualificatiomgiich will be provided in subsections
3.2 and 4.2, concerning Walras and Marshall, reay.
8 As Walras himself puts it, in introducing equasosimilar to those discussed in
the sequel of this subsection:

I am assuming that, during this interval, the wtjlboth extensive

and intensive, remaingixed for each party, which makes it

possible for me to include time implicitly in thexgression of

utility. Were this not the case and had | suppaséldy to be a
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variable functionally related to time, then time would hehed to

figure explicitly in the problem. And we should thbave passed

from economic statics to economic dynamics (Walras 1954,

p. 117; Walras' italics)
9 The following quotation in the text is drawn frothe English edition of the
Eléments(Walras 1954, pp. 84-5; Walras’ italics). Howevéor reasons that will
become apparent later in this subsection, we ha&peoduced the passage as it
originally appeared in the first edition of tHeléments(apart from the English
translation, of course), suppressing a few worderited by Walras in the second and
following editions of that book. On the changes enghne by this passage from the
first to the second edition, see also Walras (1988,/1-2).
10 It may be interesting to note that, in Walrasstftheoretical work, predating the
publication of the first instalment of the firstigdn of the Elémentsin 1874 and
concerning precisely the theory of the exchangevof commodities for one another,
one can find an example which is virtually identiaéth the example in th&léments
except that the commodity proper traded for momethe market under discussion is
‘corn’, instead of being ‘3 per cent French Ren{®¥alras 1874, pp. 31-2).
11 As a matter of fact, the name ‘Law of Indiffecehwas first employed in the
second edition offhe Theory(Jevons 1879, p. 136); in the first edition, iastethe
same concept had been labelled ‘principle of unifty’ (Jevons 1871, p. 99). What we
have called here the ‘Law of One Price’ is alsoastmnally referred to in the literature
as the ‘principle of completeness, or universalifynarkets’, or else as the assumption
of ‘universal price quoting of commodities (marlatmpleteness)’: see, for example,
Mas-Colell, Whinston and Green (1995, pp. 20, 55@t these labels appear to be
misnomers and should be avoided in this context.
12 On this, see also Donzelli (2008).
13 On the construction of the aggregate excess migriunction see, for example,
Walras (1954, pp. 94-5).
14 It should be added that, also in discussingctirestruction of individual demand
and excess demand functions, Walras supposesadtierdr ‘to anticipate all possible
values of [the price] from zero to infinity and denine accordingly all the
corresponding values of [their excess demands]I(@¥al954, pp. 92); this means that
traders are supposed to take all sorts of priceshey equilibrium and disequilibrium
prices, as given parameters, behaving competitivabjer all circumstances. See also,
for example, Walras (1954, p. 122).
15 See Donzelli (2007).
16 As far as the pure exchange model is concerhgdiras recognises the
‘instantaneous’ character of his equilibrium coustras early as in 1885, in the already
guoted article on Gossen (Walras 1885, p. 312))friristead, as far as the more
comprehensive models with production, capital fdrom circulation and money are
concerned, one has to wait for the well-known pgesaf Lesson 29, newly added to
the fourth edition of theEléments(1900), where the implications of the so-called
‘hypothése dedons for the time structure of the analysis and theure of the
equilibrium construct are extensively discussed|(¥#$a1954, p. 319).
17 This extension is carried out by Walras himseliesson 11 of th&léments
which is the first Lesson of Part Ill of that boodmtitled ‘Theory of Exchange of
Several Commodities for One Another’. It may beeiesting to note that Walras
exclusively employs the expression ‘general equtlin’, later used in a much more
comprehensive sense, to denote a state of a noaftimodity, moneyless economy in
which a consistent price system, normalised by simgoan appropriate numeraire,
obtains.
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18 In view of this, it is wholly inappropriate amadisleading to call ‘Marshallian’, as
many well-known advanced microeconomic text-books(ske, for example, Varian
1992, pp. 105-9), what is to all purposes an orgin&alrasian demand function,
obtained under standard Walrasian assumptions afdivtdual rationality and market
competition, as stated in the previous section.

19 Marshall provides two apparently similar, butlhe quite different, definitions of
what might called a ‘true equilibrium rate’ or aué equilibrium price’: the first is put
forward in the passage of Appendix F to which floistnote is appended; the second,
instead, is suggested in a passage appearing iptéZHa of Book V of thePrinciples
(1961a, p. 333), a passage to which we shall cauk im the next subsection.

According to the first definition, as we have searcertain ‘equilibrium rate of
exchange [...] has some sort of right to be calledtthe equilibrium rate, becauge
once hit upon it would be adhered to throughditalics added). According to the
second, instead, a certain ‘price [...] has [...] sool@im to be called the true
equilibrium price [...] becausé it were fixed on at the beginning, and adhered t
throughout, it would exactly equate demand and ugipalics added).

As can be seen, the two definitions share in comthe idea that, in order to
qualify as a ‘true equilibrium rate of exchangeéqpectively, ‘price’), a ‘rate of
exchange’ (respectively, ‘price’) should be consthnoughout the trading process. But
while the first definition seems to require, on tafghis, that any such ‘true equilibrium
rate’, once accidentally ‘hit upon’, should be Heliately preserved by the traders, the
second does not make any such additional requestwil be seen in a moment,
however, nothing in Marshall's theory authorise€ @a suppose that, throughout the
trading process, the traders have any reasondb t&tiany rate or price upon which
they have accidentally stumbled at the beginnindasrthat matter, at any stage of the
process. Hence Marshall’'s first definition actuapyesupposes more than what is
justified by his own theory; for this reason, itghti to be discarded in favour of the
second definition, as we shall do in the following.

20 We stick here to Marshall's second definitionaofirue equilibrium rate’, which
simply requires the rate of exchange to be condtaoiughout the trading process,
without implying that the traders have any reasbiatsoever to adhere to it.

21 See Marshall (1961a, p. 792). Here Marshallhauit explicitly mentioning
Edgeworth, is clearly attacking the latter's theofyrecontracting, as put forward in
Edgeworth (1881).

22 As we shall see in the next subsection, anatbedition is in effect required,
according to Marshall, for the marginal utility mioney to be approximately constant in
real-world trading processes.

23 Marshall 1961a, pp. 791, 793; Marshall's italiche issue of equilibrium
determinacy in Marshall's theory of barter wasicailly discussed by Edgeworth in an
article in Italian, published in an Italian jourraie year after the appearance of the first
edition of thePrinciples (Edgeworth 1891a). Edgeworth’s criticism was réaitoy a
Cambridge mathematician, Arthur Berry (1891), whiblished his reply to Edgeworth
in the same journal at Marshall’s instigation. Bageth'’s rejoinder (1891b) ended the
controversy. On this controversy see also Marshalbmments in Note Xlbis of the
Mathematical Appendix of thBrinciples (Marshall 1961a, pp. 844-5), as well as the
editorial notes and the letters to Edgeworth by sfiall and Berry, respectively, in
Marshall (1961b, pp. 790-8). See also Peter Newsarotable contribution in
Whitaker (1990).

24  See Marshall (1961a, pp. 93, 838). Also in Mallshcase, as we already have
done in Walras’ case and essentially for the sasssans, we shall exclude the
possibility of satiation, even if Marshall does mote it out (1961a, p. 93, fn.1). This
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strong monotonicity assumption, however, can beetised with, at the cost of
complicating somewhat the analysis.

25 Since the marginal rate of substitution is ifesar under any arbitrary strictly
increasing transformation of the utility index, gltoperties of the marginal rate of
substitution, including its independence of the am®f the money-like commodity in
the consumption bundle, can be regarded as orgingkrties.

This has prompted Newman (1990, p. 265) to sugthedt Marshall's cardinal
interpretation of the traders’ utility functionsnd specifically his quasi-linearity
assumption (that is, the assumption that the wfilinctions be additively separable in
the amounts of the two commodities and linear é@gbécond one, which in turn implies
the constancy of the marginal utility of the monig commaodity), though sufficient
for Marshall’s main result, are not necessary f@mid can be dispensed with at no cost
(on this see also Boulding 1945, p. 857, fn.3). sTlonclusion, however, is
guestionable, not only on general methodologicaligds, as explained by Mas-Colell,
Whinston and Green (1995, p. 50) in their discussibcardinality and quasi-linearity,
but also with specific reference to Marshall's gesb, should one attempt — as
Newman in effect does (1990, pp. 265-7) — to gdiseraarshall’'s approach from a
two-commodity economy with a money-like commodity & multi-commodity
economy with money. In fact, when there is morentbae commodity proper in the
economy, ‘Marshall’s fundamental property’ can obky preserved by assuming the
traders’ utility functions to be additively sepaiaim all their arguments (that is, in the
amounts of all commodities proper and money) arasglinear in money.

26 Marshall's exclusion of all strategic considemas from his ‘temporary
equilibrium’ model is openly stressed by Berry ipravate letter to Edgeworth, once
again written at Marshall's suggestion (Berry'ddets reproduced in Marshall 1961b,
pp. 793-5). In trying to defend Marshall’s stanceni Edgeworth’s criticism, Berry
writesinter alia:

Your argument as to recontracts which would distignmporary

equilibrium, | found very interesting and it seetagne quite true,

but | hardly think it bears directly on Marshalkchapter, where

recontracts are tacitly excluded.
27 As we have already seen in discussing Marshaibslel of an Edgeworth Box
economy, Marshall does not believe that a congttet of exchange between the two
commodities, representing the ‘true equilibriurretabas any chance of prevailing over
the trading process; in fact, referring to suchiétiposition of equilibrium’, he states
that ‘there is no reason to suppose that it wilkrd@ched in practice’ (Marshall 1961a,
p. 791). As we shall see in a moment, Marshaliriglarly convinced that there is no
reason why, in his ‘temporary equilibrium’ modehetmoney price of the consumer
good concerned should be supposed to remain cdnetan the trading process
analysed therein. Indeed, Marshall appears somgtimbelieve that the standard (that
is, instantaneous) version of ‘Jevons’ Law of Ifetiénce’ holds approximately true in
‘perfect markets’:

Thus the more nearly perfect a market is, the georis the

tendency for the same price to be paid for the stmnimg at the

same timean all parts of the market [...]. (Marshall 1961a,325;

italics added)
But this has nothing to do with assuming the caomstaf price over time.
28 While the first half of the bracketed expresdirat is, ‘the amount which buyers
were willing to purchase at that price’) may soWdlrasian, since the ‘buyers’ may be
viewed as price-takers and quantity-adaptors, gwered half (that is, ‘would be just
equal to that for which sellers were willing to ¢éakhat price’) certainly cannot be
interpreted in that way, since the ‘sellers’ here supposed to decide whether or not to
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accept a certain price, given a certain quantityoofput, which is surely not a
competitive behaviour in the Walrasian sense.
29 As clearly emerges from the starting paragrap&lmpter 3 of Book V of the
Principles which immediately follows the Chapter devoted tiee ‘temporary
equilibrium’ model, Marshall is perfectly aware thge]ven in the corn-exchange of a
country town on a market-day the equilibrium priseaffected by calculations of the
future relations of production and consumptionn¢e by expectations and speculation
(Marshall 1961a, p. 337). But all these aspectsjelver important in the real world, are
deliberately left out of the formal model of ‘tempoy equilibrium’.
30 Hence Hicks (1946, p. 57) is not only factudtiyt also substantially wrong, when
he suggests that Marshall, unlike Walras, decided'to treat the general theory of
exchange before dealing with production’.
31 Marshall is well aware of the fundamental rdigypd by the additive separability
of the traders’ utility functions in his pure-exciye models. Yet, in his typical style,
instead of openly acknowledging the irreplacealalytical role of that assumption in
his theoretical construction, he prefers to justifiyn empirical grounds. In fact, in Note
XII bis of the Mathematical Appendix of therinciples where Marshall discusses his
model of an Edgeworth Box economy with a commodgitpper (‘apples’) and a
money-like commodity (‘nuts’), defending it from &elworth’s criticism, he writes:

Prof. Edgeworth’s plan of representinig and V [the traders’

utility functions] as general functions »fandy [the quantities of the

two commodities] has great attraction to the mattaman; but it

seems less adapted to express the every-day faetomomic life

than that of regarding, as Jevons did, the margitiiles of apples

as functions ok simply. (Marshall 1961a, p. 845)
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