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Abstract

The theory of value and choice occupies a primétipasn economic theory. Its modern
beginning is traced to the works of Slutsky, Hiaksl Allen and these authors have,
accordingly, have been hailed as the pioneers efdtdinal utility based indifference
curve approach. While Slutsky’s paper was publistred 915, it, however, remained
unnoticed or unattended till the appearance ofdbkaborative work of Hicks and Allen
in 1934.

The present paper argues that the beginning ofirtdéference curve analysis actually
goes back to an article published by William Ernéstnson, a Cambridge logician and
philosopher, in the year 1913 (in the Decemberassof the Economic Journal). A close
look at his work reveals that Johnson envisaged¢hevant concepts and ideas earlier
than Slutsky and, hence, was much ahead of HicksAlan in formalizing the modern
consumer behaviour theory. While some authors heast doubt over Johnson’'s
originality and have accused him of borrwoing idé@sn Pareto without any mention of
or acknowledgment to the Italian economist, thespn¢ paper, however, contends that
the calendar year 2013 marked the centenary ofintldifference curve analysis and
strongly advocates for rehabilitation and recogmitiof Johnson, an unsung hero, in the
pages of the history of economic thought. The paep highlights some early and
fundamental contributions of a set of individuatsthe area of consumer behaviour
during the mid-1930s — when the field was in itscemt stage of research and
development — and laments that their works have widually been forgotten by the
academic community amidst the euphoria of applau@ilutsky, Hicks and Allen.

JEL Classification Keys: B 31 (History of EconomicThought — Individuals);
D11 (Consumer Economics — Theory)

1. Introduction

One of the fundamental and acceptable laws (hype#)eof economic science is
the ‘law of demand’. This is the law with whichrotluction to economic theory
is usually made (to the starters). The law of damiaractually derived from the
theory of consumer choice. The choice theory ide@d, one of the cornerstones
of economic analysis. A number of economists in ##' century itself
contributed to its early development — prominentoagh them being Jevons,
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Walras, Pareto, Marshall, Edgeworth and Mengerthtn 2¢" century, Slutsky,
Hicks, Allen and Samuelson took the developmerthefchoice theory to a new
height while persons like Arrow and Debreau — tigtouigorous application of
mathematical tools — enriched the field furtheut§{ty is credited to have been
the initiator of the modern utility analysis thoudins contribution remained
unnoticed for nearly two decades after its puhbiicat Hicks, Allen and
Samuelson have possibly cornered the major glofgrabe early development of
the modern choice theory is concerned.

The purpose of the present paper — which is mowe swrt of historical note — is
to explore into the early contributions to the stud consumer behavior in the
20" century; in doing so it not only highlights someer important works, but
also argues that the origin of the modern utilitalgisis goes back to a point even
before the paper by Slutsky (1915) — with the mation of a paper by the
Cambridge logician and philosopher Willian Erneshrkson in 1913 while
admitting that it was the Italian economist VilfeedPareto who first laid the
foundation of the modern choice theory, and closelipwed by Francis Ysidro
Edgeworth. In fact, the paper contends that bothetBaand Johnson had
independently developed the theory of consumercehdihough Pareto did it
earlier than Johnson. In a sense, the calendar 3@E may be taken as the
centenary of the indifference curve analysis. Tihief exercise is, therefore,
taken as a tribute to the unsung hero (W.E.Johnsonl)all those who had played
a vital role in facilitating our understanding bettheory of consumer behavior.

2.  Slutsky-Hicks-Allen — the Hailed Trio

Hicks and Allen (1934.a, 1934.b) in a set of twpgra emphatically outlined the
ordinal utility analysis. Their work actually trigged off systematic interest of the
scholars in this area and that ultimately led tlifaration of a rich literature on
theory of consumer behavior. Hicks and Allen weod mitially aware of the
work of Slutsky (1915) till Henry Schultz drew theattention to it; they
considered their approach to be a new one. Whaditst of the two Hicks-Allen
articles was actually authored by Hicks, its matatral counterpart was
developed by Allen in the second part (though laotitles carry names of Hicks
and Allen). The inspiration to the work of Hicksk&h was the work of Pareto
(1909). According to Hicks (1934.a), ParetoMldnuel d’économie politiqtie
(and particularly its mathematical appendix) camgathe most complete static
theory of value which economic science has hithéen able to produce”.
Allen’s paper (1934.b), in contrast, acknowleddes ¢ontribution of Edgeworth
too, apart from Pareto. At this juncture, one needsicknowledge academic
community’s debt to Fisher (1892); in H#athematical Investigations into the
Theory of PricesFisher challenged the old Marshallian conception of wtilit
Hicks’ work was basically concerned with establghiPareto’s contention that
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“even if it is possible to deduce a utility funatiofrom the directions of
indifference, that utility function is to a veryr{ge extent indeterminate”. The
guestion of integrability was the major concerne Bngument was that while it is
possible to proceed from a utility function to aalscof preferences, it is not
possible to take the opposite route. While anatyzhs issue, Hicks and Allen
distinguished between complementary and compet{substitute) goods. It was
shown that magnitudes of elasticity of substitutfonconsumption) and income
elasticity of demand play a key role in determiniogmplementarity and/or
competitiveness between (among) commodities andigls as in integrability
property of the system. While Hicks primarily laikde theoretical basis of the
ordinal indifference curve analysis, Allen’'s effowas in providing its
mathematical counterpart. They started with a 2dgimamework and examined
the implications of adding a third good and subsetly more goods to the
system. Since Hicks’ approach was primarily a geddmand intuitive one, he
could explicitly discuss up to 3-good case. Allencontrast, was able to provide
a general picture in terms of an n-good framewankeshis was a mathematical
treatment of Hicks’ approach. Allen demonstrateat ih an n-good framework,
(@) there are €ight independent indices of the individual's coemplof
preferences which may be captured in terms ofsiX elasticities of
complmentarity and two of the coefficients of ineowariatiorf, (b) in the
presence of integrability, there would be onfivé indices of the individual's’
complex of preferencésincluding three elasticities of complementarfigstead
of six) plus two coefficients of income variaticand, hence, there is a reduction
“in the number of degrees of freedom in the systé&mnd in case of three
independent goods, (c) there arenly three independent indices of the
individual's complex of preferencesvhere two independent coefficients of
income variation would be captured in terms of theee elasticities of
complementarity.

Slutsky, as mentioned earlier, remained in oblivionnearly two decades even
though later on he was accorded the status of iba{rst to explore the ordinal
utility approach. Slutsky’s now famous and acclainmece of work actually
appeared in the midst of the First World War. lestingly and surprisingly,
Slutsky — a Russian — published his paper in hialian the leading Italian journal
of the subject, viz. Giornali degli Economisti evRta di Statistica. It may be
recalled that Slutsky was primarily a statisticignprofession and that is why he
possibly chose to send his article to the Italiaarpal which catered to
contributions in both Economics and Statisticsislalso interesting to observe
that both Slutsky and Hicks(-Allen) refer to thegeal59 of Pareto’$lanuel
where Pareto argues thaven it is possible to deduce a utility functioonirthe
directions of indifference, that utility functiors ito a very large extent
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indeterminat& In other words, Slutsky and Hicks(-Allen) atteteg to provide a
concrete formulation of Pareto’s contention, whikh latter left unattended. An
analysis of Slutsky’'s paper reveals that he reatchedHicks-Allen conclusions
earlier; in fact, Slutsky’s approach was purely meatatical (there is not a single
diagram in the whole paper) as in case of Allenask\(the second part of Hicks-
Allen); it is possible to argue that while Hickshdh Slutsky's papers are
complementary in nature — the former emphasizimgthieoretical and intuitive
parts of the study of consumer behavior and thierlaiddressing the precise
guantitative results of the theoretical contentioAsSlutsky’'s and Allen’s
approaches were basically two sides of the same ¢twwever, though Allen
started with the 2-good model and then gradualtgreded into 3-good and then
into n-good cases, Slutsky from the very beginnprgnarily relied on a
generalized n-good model.

3. Johnson — the Neglected Forerunner

As far as early developments of the indifferencerew@analysis are concerned, one
fellow has virtually remained in perpetual neglacd oblivion till date. Two
years before Slutsky, i.e. in the year 1913, W.J&hnson published a highly
significant article, The Pure Theory of Utility CurvésJohnson’s starting point
was the work of Edgeworth, and not Pareto (as sesaf Slutsky and Hicks-
Allen). He introduces modifications in Edgeworti’mdifference curvés In
Edgeworthian analysis, on one axis we measure uhatiy of a good acquired
(giving positive or addition to utility) and on tleeher axis we measure quantity
of another good sacrificed (giving negative or le$sutility); in other words,
while the acquisition yields utility, sacrifice dts in disutility and, accordingly,
in a simple two dimensional plane, one can thinkl@iwing a positively sloped
indifference curved la Tobin’s mean variance analysis where we draw pesjt
sloped indifference curves involving return andkyisJohnson, in contrast,
“instead of considerinthe ‘net utility of an exchange”,considered therésultant
utility obtained from the acquisition of two comntims$ which both contribute
positively to utility. In other words, Johnson was possibly the ficsttdlk of
utility function of the modern type that we usuappstulate in the theory of
consumer behavior. He was able to identify expjicgrobable or alternative
shapes of indifference curves, apart from the nbdoanward sloping, convex
curves (in a 2-good world) — i.e. upward rising ahcave, negatively sloped,
but linear and L-shaped. In a sense, he was tsiepiarson to deal explicitly the
standard present day text book treatments of modeifierence curve analysis.
He also discussed budget constraint, price consampturve and income
consumption curve, which Hicks-Allen handled litd&er two decades. Johnson
realized the importance of the convexity of theffedence curves for ensuring an
interior solution. It is worth quoting from his mie: “What precise conditions are
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involved by our assumption, that the utility curdescend convexly”, which is
required if the tangent solution for the price liiseto yield a true maximumit is
absolutely wrong to credit Slutsky-Hicks-Allen dsetpioneers of the ordinal
utility approach; Johnson was clearly the forerunAe excerpt from a relevant
passage of his article bears testimony to thisezdin: “.......it is worthwhile to
point out that the diagram measures only the quiastix and z. There are no
lines in the figure which measure the utility ifsdlhe several utility curves are
arranges in a scale of increasing value as we gasthe right and above, and
thus the “distance” (measured arbitrarily) from ormirve to another indicates
(without measuring) the increase in utility. Buistimpossibility of measurement
does not affect any economic problem. Neither @sesomics need to know the
marginal (rate of) utility of a commodity. Whatngeded is a representation of
the ratio of one marginal utility to another. Incta this ratio is precisely
represented by the slope at any point of the yidiirve [(p. 490, Johnson
(1913)]. The notion of monotonic transformation aoddinality is clearly
embedded in this paragraph. Further, at othereplae also mentionstt ‘follows
that any straight line (between the axes) can taudly one utility curve, and only
at one point; and at this point the utility will beaximum” and “Provided we
assume that the utility-curves descend convexlig, d@bvious that the resultant
utility is maximum where this price line touchestéity-curve’ (p. 496, op. cit.).
The statement clearly points to the axiom of tiangr whereby we rule out the
possibility of intersecting indifference curves ahdse excerpts or statements are
sufficient to clinch and establish the fact thavas, indeed, Johnson who had first
conceptualized and formalized the treatment of iwdern indifference curve
analysis, ahead of Slutsky and much earlier thakdtand Allen.

Taking two goods, x and z, Johnson introduced quisdée mediate sectionx-
urgent sectiorandz-urgent sectionand with these analyzed convexity conditions.
He also extended his framework to n-good case andeati convexity condition
in terms of determinants, minors etc. which, latey Slutsky and Allen (-Hicks)
negotiated. It needs to be pointed out that JohrSlutsky and Allen (-Hicks) all
explored the condition for utility maximization \Wiut resorting to the Lagrange
multiplier technique and Johnson explicitly talkefoand derived the second order
condition for utility maximization. Johnson, in tipeocess, was able to abandon
the restrictive Marshallin assumption agbhstant marginal utility of monegnd,
instead, allowed for its variability and as welltesated the possibility of Giffen
paradox. Using his framework, he was able to higittlthat Giffen goods are a
subset of inferior goods, apart from providing atmeanatical condition for and,
accordingly, a definition of complementarity in smmption. Moreover, he took a
brief foray — using his analytical structure — indliscussion of production
function. One comes across a final section in higla with the nomenclature
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“On Some Special Forms of the Production Funtt{amere he talks of ‘grouped
factors’). Indeed, this paper might then be treat®dne of the earliest attempts of
formalizing production function too.

In spite of introducing seminal ideas and approddmnson has, unfortunately,
remained an unsung hero; rather, some have dobhigeatiginality. Only some
passing references were made by Hicks-Allen andl&c{but not by Slutsky and
possibly because he was then not aware of Johnsarls) and due accolades
have eluded him. In fact, there has been some eeat@tcerning Johnson'’s
knowledge of Pareto’anuel| especially its 1909 French edition (the Italian
edition appeared in 1906 under the tiflanuale di Economia Politigasince
Johnson was versed in French language and hadpensished a paper (though
not on Economics) in the leading French jourmabliotheque du Congis
International de PhilosophiéNhile some Italian Paretians have virtually aeclis
Johnson of plagiarism because he did not refer rt@aknowledge Pareto’s
contributions, some authors — notably, Amoroso 6}94nd Baumol-Goldfeld
(1968) — are of the opinion that Johnson was umawérPareto’s work and he
developed his ideas independently; this view wa® ahared by Hicks-Allen.
While raising doubt about Johnson’s ignorance ofet& contributions,
Schumpeter (1954), however, observddthis (Johnson’s 1913 papeinportant
paper contains several results that should secaret§ author a place in any
history of our science Blaug-Stuges (1983), Bruni (2002) and Moscaf(2)
have left open the question of Johnson’s familfanith Pareto’sManuel On the
other hand, Edgeworth (1916), Zotoff (1923) and EByw(1924) were aware of
the importance of Johnson’s article. It needs toabserted that at the time
Johnson published his paper in tBeonomic Journalthe present day custom or
format of listing references was not in vogue - inethose days, one would not
find at the end of any paper detailed bibliograpbptaining relevant works and
articles cited in the article under consideratibmay not then be right to accuse
Johnson of suppressing his debt to Pareto. Furifnegn that Johnson explicitly
cited Edgeworth in his paper, would it not be toofair to infer that he
deliberately omitted Pareto and, thus, was guiltglagiarism ? Accordingly, it is
high time that the fraternity of economic sciend®idd take cognizance of
Johnson’s original contributions to the developmehtordinal utility theory,
especially to the development of indifference cuamproach — which he had
developed independently after Pareto, but befouesl} and Hicks-Allen — and
rehabilitate him in proper manner. Considering th@inson’s work was the first
published journal work in the field of modern irfdifence curve analysis as far as
back in 1913 — and not of Slutsky’'s (1915), assigally recognized — the calendar
year 2013, therefore, marked the centenary of theeldpment of indifference
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curve approach and, accordingly, we must repaydalnt to Johnson by duly
acknowledging his outstanding contributions.

4. Georgescu-Rogen-Schultz-Hotelling-Ricci — the Forgin Quartet

Two years after the appearance of Hicks-Allen fdation, Georgescu-Rogen
(1936) provided another vital breakthrough in tlhedg of consumer behavior.
His paper not only settled the issue of integrghilbut also served as a very
important milestone towards methodological question the context of
consumer’s choice. While applauding the effortsHtks-Allen, Georgescu-
Rogen opined: The method of economics remains .... That of mexparienent
aided by introspection. There are well known attackrected against this
procedure for supporting scientific laws. Neverdss, we may defend our
position by arguing that, so far as we deal withe thonsumer’s position,
introspection is justified by the problem itself At.the same time we seek a safer
line of approach. This might be reached, for insgnoy formulating our mental
experiment in such a way as to suggest, and dategt by step, the pattern of an
actual experiment which may be carried out in tawire, subject to technical
possibilities in the mattér

In terms of its sheer rigour and significance, @escu-Rogen’s work must rank
as one of the front ranking ones, almost at pah \&ilutsky and Hicks-Allen.
Using some (four) postulates or axioms of choieeshowed that utility varieties
of Edgeworth and the theory of choice of Paretotaionconsistent choices. He
established the necessary and sufficient analyticatlitions for the stability of
exchange equilibrium (a point not explicitly empizad by Hicks-Allen) and also
demonstrated the importance of the integrability ioflifference elements.
Georgescu-Rogen was also able to establish thessigceof distinguishing
between indifference elements and integral vasetlde contended thattHe
integrability of the indifference elements has léssdo with the existence of
constant ophelemity varieties that the conditiotransitivity has.

Economics being a behavioural science, there ideasgope of experiments with
human behaviour and psychology. Experimental ecac®i now an emerging
field of research; also, we are now aware of theniisal investigations and
research works by persons like Kahneman and hexiagss (1979, 1981). When
one judges Georgescu-Rogen’s work against thisdraakd, the significance
and relevance of his 1936 paper becomes even moreinent. In this article,
unlike Slutsky and Hicks-Allen, he applied probapibnalysis in order to repeat
and conceptualize a choice-experiment and, therdbgarcate, say, between
zones of preference and indifference. Here he t@lksbtaining a psychological
threshold — a zone within which an individual would remairdifferent between
two alternatives and beyond which there will bele@accut superior-inferior
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relation. This was, possibly, the first attempt itbegrate pure mathematical
economics with tools of probability and statistwelile dealing with the question
of integrability.

From the early 1930s onwards, a few other auther® w&lso drawn into lending
meaningful and useful contributions in this fielde( theory of consumer
behavior). Two notable persons in this list weredith Hotelling (1932) Henry
Schultz (1933, 1935) [ the interesting point abthe works of these two
economists is that their works preceded the worlioks-Allen; in other words,
in the early 1930s a small number of researchedsalr@ady started working in
the area of consumer behaviour simultaneously au@pendently]. Schultz
provided a simple, alternative proof of the int&tiens of demand, price and
income; he alsodeveloped the implications of these interrelationghe demand
for related (completing and competing) goods and the elasticity of
substitutiori. In doing this, he also compared between Sluts&gdition and
Hotelling condition with respect to checking or tbeg the rationality or
consistency of human behavior in the market plédeile in Georgescu-Rogen’s
work one finds simultaneous application of mathecaht economics and
probability and statistical theory, in Schultz’'s w@ne comes across an attempt
towards empirical verification of the theory of demd. This empirical
verification part, with the aid of US data and cawg household expenditure on
three related commodities — beef, mutton and pornkas, perhaps, the most
praiseworthy and novel idea in that era (at a twhen econometric theories did
not adequately develop). It was, in all likelihoalde first of its kind. Actually,
Schultz was the first economist to give a clearphbmal treatment of
decomposing total effects (of a price change) sutbstitution and income effects
and he also made an attempt of empirical estimatidhe two components with
the aid of real life data. Schultz’s study, therefowvas a pioneering study — a
study that handled not just pure theory of consubsdraviour, but also covered
its applied part.

We wrap up our discussion by highlighting an inséiregy piece of work of the
time that was due to Umberto Ricci (1935). The déad price theory usually
employs the twin assumptions (a) perfect dividpiin units of purchase and
consumption (for all goods) and (b) presence ofimishing marginal utility for
all goods. Ricci made an ingenious attempt by retathese assumptions. While
he considered indivisibility in purchase/consumptad a good, on one hand, he
also allowed for, on the other hand, situations rehmarginal utility from
consumption of a good would, at least, be risingeroa certain range
(consequences of two cases dealt separately, tho@yh introducing these
features, Ricci tried to examine the probable ingilons of the same (e.g. with
respect to applicability of Jevons-Walras equi-nvaQ principle), apart from
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proposing the manner about how to handle theses cliseeds to be remembered
that Ricci made an attempt in incorporating indbilgy at a time when
mathematical techniques, like integer programmitd, not develop. Both the
novel idea and the attempt to deal the same atdheal level must, therefore, be
appreciated.

5. Conclusion

In this short paper we have tried to highlight soofethe major theoretical
developments that had taken place over the lasthandred years, with special
reference to the period around the mid-1930s. Gsrcudsion shows that even
though Slutsky, Hicks and Allen have stolen theelight by being hailed as
pioneers of modern utility analysis, the credit ddveloping the theory first
should, instead, go to Johnson along with Paretdhé& same time, one needs to
express explicit and due acknowledgement to perdéi&@rsGeorgescu-Rogen,
Schultz, Hotelling and Ricci, among others, fontla¢so provided useful insights
and extensions during the mid-1930s — the nasdage sn the development of
modern consumer behavior theory.

We conclude by pointing out that our contentiobased on the survey of works
appearing primarily in the English professionalrjmals (except that of Slutsky).
Given the importance of the Austro-German regiod ahVienna, in particular,
till the late 1930s, we should, however, be morefcdin our assertion: it may be
possible to unearth similar, but neglected, piexfesork in German professional
journals of the era (notablyWwVeltwirtschaftliches Archivand Zeitschrift fur
Nationalokdnomigand also in Swedish and Scandinavian journals, indeed,
imperative, to delve deeper into this aspect ireotd gain further insight on the
history and development of consumer behavior inlake 19" and the early 20
centuries.
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