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11 Introduction : The Prying Eyes of the Natural Scientist 

1.11 The place of Willia m Stanley Jevons in economics 

Williamm Stanley Jevons (1835-82) is widely thought to have been one of 
thee founders of modern economics, yet it has proved extremely difficult to 
pinpointt exactly what Jevons's contribution was in giving economics its 
modernn shape. In the history of economics, Jevons is first and foremost 
rememberedd as the author of The Theory of Political Economy. This book, 
originallyy published 1871, introduced the calculus into economics and is 
consideredd to be one of the starting points of the so-called marginalist 
revolutionn in economics. Value came to be based on utility, and the various 
actorss in the economy, consumers, producers, labourers, landowners, were 
consideredd to base their market behaviour on essentially the same type of 
deliberationn at the margin. Economists also remember Jevons for being the 
firstt to make an analytical use of statistics, most successfully in his study 
inn the fall of the value of gold, most unsuccessfully in the various papers 
hee devoted to the influence of sunspots on commercial crises. The latter 
studiess are even considered to have hindered the use of statistics by 
economistss and form, perhaps, one of the explanations for the fact that 
textbookss in the history of economics tend to focus on the Theory (for ex-
ample,, see Blaug 1985). Despite the appearance of a great many obituaries, 
appraisalss and commemorations since Jevons's death in 1882, the reason 
whyy he is given such a prominent place in the history of economics re-
mainss elusive. 

Startingg with Keynes's and Robbins's 1936 appraisals, Jevons's work 
hass been the subject of much research by economists, historians and meth-
odologistss in the field. In his beautiful and dense essay on Jevons, Keynes 
paidd equally high tribute to the Theory as to Jevons's statistical studies. As 
welll  at home in abstract theory as in the 'black arts of inductive econom-
ics',, Jevons was, according to Keynes, 'the first theoretical economist to 
surveyy his material with the prying eyes and fertile, controlled imagination 
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off  the natural scientist'  (Keynes [1936] 1988, 66). Robbins even went to 
thee extreme when he noted that the 'sheer  genius' of Jevons's 'capacity in 
handlingg facts', more than the Theory, was perhaps his 'most conspicuous 
claimm to fame' (Robbins [1936] 1988, 101). 

Keynes'ss portrayal of Jevons scrutinising the data, spending 'hours ar-
rangingg his charts, plotting them, sifting them, tintin g them neatly with 
delicatee pale colours lik e the slides of the anatomist, and all the time por-
ingg over  them and brooding over  them to discover  their  secret'  ([1936] 
1988,, 66), is however  more imaginative than informative. Scientists use 
instrumentss and experiments to let the data speak and this might be only 
vaguelyy inferred from Keynes's description. Moreover, Keynes seems to 
havee meant this description only for  Jevons's empirical studies, whereas 
hiss most important innovation had been the introduction of a specific in-
strument,, the calculus, in economic theory. 

Collisonn Black delivered his centennial commemoration of Jevons's 
18622 first airing of his marginalist ideas in his 'Notice of a Mathematical 
Theoryy of Political Economy' (read to Section F of the British Association 
forr  the Advancement of Science (BAAS)). At that date, in 1962, Black had 
justt  recently discovered a wealth of material in the possession of Jevons's 
granddaughterr  Mr s Könekamp, which provided new insight into Jevons's 
lif ee and work. Contrary to what might perhaps be expected from Black's 
modestyy with regard to his eminent predecessors, his and Könekamp's 
editionn of these papers, from 1972 through to 1981, have greatly contrib-
utedd to a renewed interest in Jevons's work and a burgeoning amount of 
secondaryy literature. Various detailed studies have appeared regarding 
whatt  exactly Jevons's contribution was to the so-called marginalist revo-
lutionn (see esp. Black et al. 1972). His contribution to the development of 
statisticss and econometrics is discussed in detail in several highly valuable 
studiess (e.g. Stigler  1982, Aldric h 1982, 1989, Morgan 1990). His relation 
too his predecessors and successors has also been extensively examined 
(e.g.. Bostaph and Shieh 1989, Schabas 1985, 1989, Kim 1995, Peart 1993, 
1995,, White 1994a, 1994c). From these in-depth studies a much richer im-
agee emerges of Jevons as one of the founders of "modern economics"  - as 
inn the titl e of Black's contribution to the Bellagio conference on the mar-
ginall  revolution in economics (Black et al. 1972). The term echoes Rob-
bins'ss 1949 depiction of marginalist economic theory as the unifying core 
off  modern economics. 

Thee Bellagio conference on the marginalist revolution deserves some 
specialspecial attention. Obviously, it not only addressed just Jevons's work, but 
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approachedd the more general issue of whether  there was any unifying core 
att  all in the work of the three founding fathers of the 'marginalist revolu-
tion' ,, as was once claimed by Schumpeter. Was it a sheer  coincidence that 
Jevons,, Menger  and Walras all published their  tracts in the first half of the 
1870ss or  were these different authors, unknowledgeable about each other's 
work,, nevertheless working on the same project: the introduction of a mar-
ginalistt  theory of choice in which actors maximised their  utilit y in the light 
off  given means? It is certainly not my purpose here to repeat this discus-
sionn - suffice it to summarise it briefly : though to a considerable extent 
Jevonss and Walras can be seen to be in agreement in their  approach to 
economicc theory, this was certainly not the case for  Menger. As has been 
alreadyy noted by Robbins ([1936] 1988, 98), the very idea of a theory of 
choicee was not to be found in Jevons. Individual s balance pleasure and 
pain,, but this does not straightforwardl y form a link with choice and this is 
preciselyy one of the reasons for  the development of marginalist theory to 
departt  from the Jevonian hedonic framework. 

Mostt  of Jevons's theoretical innovations, such as marginal utility , 
maximisingg behaviour, the emphasis on consumption theory, were present 
inn the work of other  economists long before Jevons, though not in the Ri-
cardiann mainstream. And at closer  inspection, Jevons proved more tied to 
thee classical cost of production theory than his vehement rejection of Ri-
cardoo and Mil l suggested. The only thing that most authors agree upon as 
beingg Jevons's genuine contribution to modern economics was his insis-
tencee on the use of mathematics, especially the calculus, in framing eco-
nomicc theory. This is despite the fact that it was evident - as indeed Jevons 
himselff  had pointed out in the second edition of the Theory (1879) - that 
Jevonss had many precursors, especially in France, some of whom had 
shownn considerable more skill in handling the calculus than Jevons had 
(seee especially Ekelund and Hébert 1999). Instead of placing the emphasis 
onn a continuity or  discontinuity with his predecessors in terms of theoreti-
call  content, the attention shifted to Jevons's methodological contribution. 
Hiss use of the calculus seemed to concur  with the unity in method he de-
fendedd with regard to all of the sciences, the natural and the social, in-
cludingg economics.1 

Schabas'ss 1990 monograph on Jevons investigates this thesis more 
closely.. She explicitly addresses Jevons's use of the calculus in the light of 

Ass had been argued as early as 1962 by the logician Wolfe Mays, 'there is a close relation-
shipp between Jevons's philosophy of the natural sciences and his methodology of the social 
sciences'' (Mays [1962] 1988,212). 
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hiss philosophy of science as set out in The Principles of Science (1874). 
Thee Principles is a book which, until then, had hardly been taken notice of 
byy economists, a fact which was explained by the philosopher of science 
Ernstt Nagel in his introduction to the 1958 Dover edition as being due to 
itss lack of discussion of the distinct methods of the natural and the social 
sciences.. Schabas forges this alleged defect of the book into its very 
strength.. She concisely discusses Jevons's views on a unified scientific 
methodd and approaches Jevons's Theory of Political Economy from this 
perspective.. It transpires that there are good grounds for defending the fact 
thatt Jevons foreshadowed the so-called hypothetical deductive method as a 
unifyingg approach to the sciences (which is distinctly one of the reasons 
forr Nagel's enthusiasm for the Principles). 

Grantedd that this is the case, it unfortunately does not explain why the 
calculuss can be of use in economics, neither why a subjective theory of 
valuee should be preferred to a cost of production theory. Even more press-
ing,, such a unified method of inquiry does not entail that the subject matter 
off  political economy should be quantitative in nature - Jevons's main ar-
gumentt for treating economics mathematically. As Schabas (1990, 80-1) 
contends,, Jevons's 'appeal to the quantitative complexion of economics' 
wass 'perhaps the most simplistic of [his] arguments' even though it might 
havee been 'to Jevons and his contemporaries ... perfectly cogent.' It en-
abledd the economist to freely 'explore analogies to the natural sciences', 
especiallyy 'to mechanics' (80, 84). 

Ass we wil l see in more detail in the sequel, Jevons's 'appeal' was far 
fromm 'cogent' to his contemporaries. Reservations to the Theory were not 
onlyy uttered by those whom Jevons explicitly attacked, the classical 
economistss (to whom the hypothetical deductive method was acceptable), 
butt also political economists of the historical school, such as Cliff Leslie 
andd Ingram, who favoured detailed historical explanation over theory ab-
stractingg from historical detail, whether expressed verbally or mathemati-
cally.. In a famous letter to John Elliot Cairnes, John Stuart Mil l (CW 
17:1862-3)22 wrote: 

II  have not seen Mr. Jevons's book, but as far as I can judge from such 
noticess of it as have reached me, I do not expect that I shall think 
favourablyy of it. He is a man of some ability, but he seems to have a 

11 Mill , Letter 1698, December 5, 1871, to Cairnes. Mill' s Collected Works will be referred to 
ass CW, followed by volume number. 
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maniaa for  encumbering questions with useless complications, and with a 
notationn implying the existence of greater  precision in the data than the 
questionss admit of. 

Reviewss of the book, from among others by Alfred Marshall and John 
Ellio tt  Cairnes, turned out to be quite sceptical. In the 1875 re-edition of 
Cairnes'ss influential Lectures on the Character and Logical Method of 
PoliticalPolitical Economy, in which he had explicitly excluded the use and useful-
nesss of mathematics in political economy, Cairnes even wrote that the 
workk of his 'able friend'  did not give him any reason to alter  the views he 
hadd expressed as early as 1857. Far  from unequivocally agreeing with 
Jevons'ss appeal to the 'quantitativ e complexion of economics' his contem-
porariess reacted violently to Jevons's allegedly illegitimate use of mathe-
maticss in political economy. Even though they would have agreed with the 
complexioncomplexion of political economy, this did not make the subject fit for  the 
usee of mathematics to unravel its secrets. Quite to the contrary. 

However,, the difference of opinion on the fitness of political economy 
too mathematics did not reside in a disagreement about the similarit y be-
tweenn political economy and the natural sciences per  se. Whatever  may 
havee been the differences between the methodological views of these clas-
sicall  economists and Jevons - and there were many - there was no dispute 
aboutt  the laws of political economy making appealing to the same cer-
taintyy as the laws obtained in the natural sciences, though this certainty as 
suchh was met with radically different appraisal by Mil l and Cairnes on the 
onee hand and Jevons on the other. Indeed, one of the very purposes of John 
Stuartt  Mill' s famous 1836 essay on the proper  definition and method of 
politicall  economy had been to secure for  the laws of economics the very 
samee status as natural laws. 

Jevons'ss distinction between the mathematical character  of a science 
andd its exactness seems relevant here. Where Jevons used this distinction 
too argue for  the essential mathematical form of the laws of economics, one 
couldd equally argue for  the opposite, as Mil l and Cairnes had done. 
Mathematics,, De Marchi (1972, 350) notes, 'was not essential to the con-
ceptt  of marginal utilit y nor  to the principl e of diminishing (marginal) util -

33 In later years, Marshall admitted that he was angry with die book for two reasons. Firstly, 
hee himself had been dunking along die lines of Jevons; secondly, being an ardent admirer of 
Ricardoo and die Classical School, he felt tiiat injustice had been done to mem in thee Theory, 
Seee Schabas 1989. A more general account of the reception of me Theory is to be found in 
Schabass 1990. 
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ity' .. To pinpoint the difference between Jevons and his predecessors - and 
byy implication to point to his contribution to modern economics - the em-
phasiss thus seems to shift from mathematics to exactness; from the Theory 
too his empirical work. 

Thiss work is most extensively treated in Peart's 1996 monograph on 
Jevons.. In this book, and even more incisively in Peart 1995, she locates 
thee divide between Mil l and Jevons in their  radically different approach to 
empiricall  research. On the theoretical plane, Peart argues, the differences 
betweenn Jevons and the classical economists were far  less pronounced than 
hiss somewhat agitated tone against Mil l and Ricardo suggests. This had al-
readyy been noticed by Marshall (see also De Marchi 1973, Schabas 1989). 
Thee one aspect in which Jevons distinctly differed from Mil l was in his 
urgee for  a theory of consumption - something neither  Mil l nor  Ricardo had 
foundd of essential importance for  the sort of questions political economy 
dealtt  with, and this might have added to Mill' s and Caimes's hostile atti-
tudee to the Theory. 

Peartt  highlights Mill' s and Jevons's different attitudes towards the 
problemm of multipl e causation, a serious conundrum in those days. Ac-
cordingg to Mil l the 'abstract truths' of political economy could not be per-
ceivedd empirically due to the interference of disturbing causes. Jevons, in 
contrast,, treated these disturbing causes as 'noxious errors' which would 
averagee out on the whole. As a consequence, Mil l resisted the introduction 
off  statistical tools and techniques that in Jevons's perception formed the 
alphaa and omega of the toolbox of the social scientist. Peart reinterprets 
Jevons'ss Principles of Science in this light. Jevons's lengthy discussions in 
thee Principles of methods for  correcting measurement errors naturally con-
curr  with this emphasis on his statistical innovations. Peart's account of 
Jevonss enforces the image one forms from the detailed studies on his em-
piricall  work mentioned earlier  in which Jevons is depicted as a forerunner 
off  the probabilisti c revolution (Aldric h 1982), or  at least one of those pav-
ingg the way for  the rise of econometrics in the thirtie s (Morgan 1990). Re-
gardingg Peart's reading of what had been considered to be the distinguish-
ingg feature of Jevons's work at the Bellagio conference - the introduction 
off  the calculus - typically enough turns out to be of far  less importance 
thann it is commonly thought to be. In her  view, the 'pryin g eyes of the 
naturall  scientist'  do not reside in treating political economy in a 'strictl y 
scientificc way', as Jevons said of his 1862 'Notice', but where Keynes lo-
catedd them: scrutinising the complex numerical data to unravel their  hid-
denn secrets. 
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Thiss runs, however, counter to our intuitions. Even if there is more conti-
nuityy in theoretical content than we traditionally thought, something fun-
damentall  did change in the way economists practised their science before 
andd after Jevons's Theory. And Schabas, as many others, is perfectly right 
inn emphasising that, 'judging from the list of Nobel Laureates in econom-
ics,, it appears that many of the recent prominent economists could almost 
bee identified as applied mathematicians*  ([1984] 1988,415). If we attempt 
too appraise Jevons's contribution to modern economics on the basis of both 
Schabas'ss and Peart's books, the appraisal runs in distinct directions, one 
focusingg on the introduction of the calculus, the other on the qualities of 
hiss statistical investigations. 

Researchh on Jevons thus seems to be thrown back to Robbins' statement 
att the very beginning of his 1936 essay on Jevons's place in the history of 
economics:: 'It is not easy ... to define the exact nature of his achievement 
.... He formed no school. He created no system'. And his summary state-
mentt seems to be the most that can be said of Jevons: 'The totality of his 
achievement,, the wide range of his activities, the fertility of his imagina-
tion,, the marvellous lucidity and attack of his expository style, rather than 
thee perfection of any one of his constructions ... gives him his place in 
history'' ([1936] 1988,94). 

Thee aim of this book is to re-examine this summary statement. My con-
victionn is that Jevons's main contribution to economics lies in his meth-
odological,, rather than in his theoretical innovations. The thesis that will 
bee defended is that the wide variety of Jevons's work was driven by one 
unifyingg methodology. For reasons that will be cursorily outlined in this 
introductionn and examined in full in the book itself, I will label this meth-
odologyy mechanical reasoning. Before I elaborate any more on this sub-
ject,, it is useful to give a more detailed account of Jevons's life and work. 

1.22 Willia m Stanley Jevons: Victorian polymath 

Fromm halfway through the 1870s, Jevons's mathematical economics 
rapidlyy took hold in Victorian economics, most notably through the work 
off  Egdeworth, Wicksteed and Marshall. Wicksteed's crushing criticism of 
Bernardd Shaw's complacent discussion of Jevons's utility theory made the 
Fabianss decide to base their social reform movement on Jevons's theory of 
valuee instead of Marx's, and to combine Jevons's theory of value with 

44 This is shown convincingly in Schabas 1990, especially Chapters 6 and 7. 
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Ricardo'ss theory of rent. By the turn of the nineteenth century, Jevons's 
utilit yy theory of value had a firm basis in economic theory as well as in, 
whichh was by then, the most important movement for  social reform in 
Britai nn (Schabas 1990, ch. 7).5 

Inn his own day, Jevons was widely acknowledged as one of the leading 
statisticians.66 Jevons often complained in his diaries and letters to his 
siblingss about the lack of recognition he received, but there was in fact 
littl ee ground for  this (see also De Marchi 1973). In the early 1860s, Jevons 
embarkedd on his so-called 'Statistical Atlas' project, a major  project he 
devisedd - as Keynes suggested - with reference to the commercial atlas that 
thee mathematician Playfair  compiled at the turn of the eighteenth century.7 

It ss purpose was to present commercial data relating to trade cycles in a 
transparentt  way, as well as to arrive at an explanation of these cycles from 
thiss data.8 Though his attempts to interest Willia m Newmarch, then the 
editorr  of the Statistical Journal, in the project proved unsuccessful, his 
18633 study in the fall of the value of gold, the first to systematically make 
usee of index numbers, was immediately and widely recognized as a 
remarkablee piece of work.9 When working as a tutor  at Owen's College 
Manchesterr  in 1864 (work he combined with a part-tim e professorship in 
logicc and political economy at Queen's College, Liverpool), Jevons noted 
inn his diary that he was considered 'by reviews of authority , a competent 
statistician'statistician' (original emphasis). He was effectively elected member of the 
Londonn (now Royal) Statistical Society in November  1864 (PC l:197-8).t0 

Hiss breakthrough came with the publication of The Coal Question in 
1865.. This book, that predicted a decline of Britain' s prosperity due to the 

55 On the continent, Walras was of course of the greatest importance in the breakthrough of 
mathematicall  economics. The similarity between Walras's results with his own, strength-
enedd Jevons's 'belief in the correctness of the theory'. See Jevons's letter to Walras, 12th of 
Mayy 1874, in which he asked Walras to grant him priority of discovery, something Walras 
promptlyy and on several occasions acknowledged (PC 4: 41). The original letter was redis-
coveredd by Heertje in 1981. For a discussion of this see Heertje 1982. 
66 It has been suggested that the negative response to the Theory can be partly explained be-
causee Jevons was predominantly known for his statistical work. 
77 In a letter of 7th April 1861 to his brother Herbert, Jevons amply described the project 
(Jevons,, 1972-1981, Vol. 2, letter 150,425-427). On Playfair, see Klein (1997). 
**  For an analysis of Jevons's Atlas project in relation to the Theory, see White (1995). 
99 Jevons finally managed to get two of his charts published, out of his own pocket. 
100 Reference to Jevons's Papers and Correspondence abbreviated as PC followed by vol-
umee number. Reference to the Letters and Journal abbreviated as U. 
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futur ee exhaustion of cheaply extractable coal, was an outstanding success. 
Itt  led John Stuart Mil l to ask questions in Parliament and Gladstone 
invitin gg Jevons to Downing Street Allegedly, the book was used to plea 
forr  a reduction of the Government debt"  Without any doubt the success of 
thee book contributed to Jevons being appointed to the newly established 
Cobdenn chair  in logic and political economy at Owens College, 
Manchester.. For  someone who had only just reached the age of thirty , this 
couldd hardly be regarded as a poor  professional record. 

Jevonss was born into a well-to-do middle-class family of iron traders in 
Liverpooll  in 1835. His father, Thomas Jevons, was a man of some ability , 
whoo is said to have invented the first floating iron ship. Thomas Jevons 
alsoo wrote small pamphlets on some of the hot social issues of the day: the 
taxingg of landlords and criminal laws. Jevons's mother, Mary-An n Roscoe, 
wass the daughter  of Willia m Roscoe, who was considered to be one of the 
greatt  men of his time, a Liverpool banker  and art connoisseur, who 
rediscoveredd and ardently collected neglected Italian and Flemish 
masters." " 

Thee Jevons and Roscoes were Unitarians. Closely related to the Huttons 
andd the Marti n eau s among others, they constituted part of the intellectual 
Unitariann circles in Lancashire who were important in promoting the 
naturall  sciences. They shared in the 'superb confidence of the Victorian 
middlee class' (Thompson 1978, 264) in the promises of rational argument 
andd the advancement of science for  the public good. Middl e class 
Unitarians,, for  example, greatly contributed to the establishment of 
Mechanics''  Institutes designed for  the education of the higher  working 
classs in the principles of the natural sciences, and in the formation of the 
variouss literary , philosophical and statistical societies (Kidd 1985, 10-11). 
Thee advancement of society was the goal, the progress of science the 
means. . 

Itt  was therefore not surprising that education, especially in the natural 
sciences,, was considered of utmost importance by Jevons's parents, though 
hee was also naturally well acquainted with various aspects of culture, 
namelyy literature, the arts and music, via his mother. Jevons took to music 
inn particular  and became a competent organ player.13 When Jevons was 11 

""  White (1991) argues that in terms of its content, Jevons's book was far less influential 
thann is commonly assumed. 
122 George Chandler, William Roscoe's biographer, described him as late as 1953 as 'one 
whoo has been called Liverpool's greatest citizen' (Chandler 1953, vii). 

Hee also showed a theoretical interest in music and at one stage prepared a book on musi-
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yearss old he attended Liverpool Mechanics' Institut e School, and then, af-
terr  an interlude of two years at a grammar school, he was sent to London 
Universityy College's preparatory school, entering the College itself one 
yearr  later, at the age of sixteen. His studies in the natural sciences were 
distinctlyy more to his likin g than the humanities. 

Forr  Unitarians and other  dissenters of the Anglican Church, London 
Universityy College was one of the few possibilities for  receiving a higher 
education.. The College was founded in the 1820s by the circle of philo-
sophicall  radicals allied to Bentham to break the Oxbridge exclusion of dis-
senterss from higher  education (Bellot 1929).14 Jevons progressed well at 
thee college, especially in chemistry and experimental philosophy in which 
hee won gold medals. However, he derived most enjoyment from the 
teachingss of one of the permanent influences of his later  life, the first Pro-
fessorr  of Mathematics at University College, Augustus De Morgan.1 

Jevonss received his education despite the enormous distress suffered by 
thee family, first by the death of his mother  when Jevons was only ten, and 
then,, shortly after, by the bankruptcy of his father's iron trading business 
inn 1848 in the aftermath of the great railway crisis of 1847. This finally 
forcedd the family to move to Manchester. The family' s financial difficul -
tiess were instrumental in Stanley sailing off to Australia in 1854 to take up 
aa position as one of the two gold assayers at the newly established Mint in 
Sydney.. Jevons went to Australia before having finished University Col-
legee and it is sometimes thought that this was because of the Australian job 
offer.. However, Stanley Jevons was not planning to complete his College 
educationn anyway (Könekamp [1962] 1988, 236), for  he wished to return 
too Manchester  to pursue a career  in business, saving his scientific interests 
forr  pleasure in his spare time. In a diary entry of 16 January 1853 (PC 
1:78,, original emphasis), where he considered the possibility, he wrote: 

II  shall however  as soon as I am home, begin to work a littl e at French 
andd German ... I shall also amuse myself, down in the cellar, with 
chemicall  experiments, making instruments which however  I think are 
nott  altogether  useless amusements.16 

cology.. On this manuscript, see Mosselmans and Matthijs 1999. 
144 To enter Oxbridge, one had to subscribe to the thirty-nine articles of faith of die Anglican 
Church. . 
155 On De Morgan's qualities as a mathematics teacher, see Rice 1999. 
166 Jevons did not enjoy studying languages. An important reason for him planning to study 



THEE PRYING EYES OF THE NATURA L SCIENTIST 11 

Onlyy two weeks after  this diary entry was made, his cousin Harry Roscoe, 
withh whom he shared rooms in London, talked to Stanley about the job of-
ferr  as assayer  at the Mint in Sydney, an offer  which he worried about for  at 
leastt  a week. The position of gold assayer  had first  been offered to Harr y in 
1853,, who would later  become Professor  of Chemistry at Owen's College, 
Manchesterr  and who was a few years his elder. However, Harr y Roscoe 
decidedd to pursue his studies in chemistry in Heidelberg, Germany, instead 
off  taking the job. 

Roscoee proposed Stanley Jevons as an alternative to Graham, their 
chemistryy teacher  at University College. Having received gold medals in 
chemistryy and experimental philosophy, Stanley Jevons was an excellent 
replacement.. Being strongly attached to his family, Jevons was reluctant to 
acceptt  the job, but his father  urged him not to refuse in order  to thus lessen 
somee of the financial burdens on the family. His salary, at the tender  age of 
nineteen,, was £675, a high salary in those days and which enabled him to 
makee substantial savings.17 After  undertaking some trainin g in gold assay-
ingg with Graham in 1853, and an additional course in Paris when it became 
clearr  that there was some delay in the opening of the Min t in Sydney, 
Jevonss finally  sailed off to Australia in the summer of 1854 to stay in the 
colonyy for  five years. 

Contraryy to what is sometimes suggested about this period (Schabas 
1990,, 17), Jevons only ever  planned to go to Australia for  a limited period 
off  time and 'to be at home again from five to ten years', something that 

Frenchh and German must have been that these were the dominant scientific languages at that 
timetime in the natural sciences. An example of his prime interest in technical solutions when a 
problemm presented itself can be found in a letter to his sister Henrietta of May 3rd 1856 on 
music,, when Jevons was already in Sydney. Jevons explained his difficulty in playing tri-
oless correctly. After having shown in notation how he did play them, he continued: 'Am I 
nott wrong. How stupidly contrived the notation of music is, is it not. I should improve it I 
thinkk if I had much to do with it' (PC 2:227). Jevons considered the difficulty of trioles not 
soo much a problem of bis own skills and understanding, but as a problem that could be 
solved,, in principle, by improving notation. Jevons's thinking here is in keeping with his 
moree general utilitarianism: improving notation is to the benefit of all, but improving one's 
ownn playing can be regarded as an 'altogether useless amusement'. 
177 Initially the salary consisted of a fixed amount of £100, that was to be supplemented by 
privatee assaying. Not long after Jevons arrived in Sydney, the arrangement changed to a 
fixedfixed salary payment only, which also gave Jevons more time to pursue his scientific inter-
ests. . 
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wass clear  to his family from the very start (ZJ e.g. 38,49).'  The somewhat 
romanticc notion of Jevons becoming enlightened about his true mission in 
lif ee and then deciding to return to England to found political economy on a 
soundd scientific basis, is without grounds. It is equally somewhat mystify-
ing,, as is sometimes the case, to portray Jevons as someone who spent his 
timee in Australia in isolation. This is not even true for  his actual living 
circumstances::  in the first years in Australia, he shared a house with the 
secondd official gold assayer, Charles Miller . Initiall y they had their  assay-
ingg office at home, assaying for  private individuals as well as for  the Mint . 

Despitee his young age, Jevons actively participated in the Australian lit -
eraryy and scientific circles, devoting most of his spare time to the study of 
meteorologicall  issues, and social and economic issues as well. His studies 
onn clouds (1857, 1858a,b), his contribution to Waugh's Almanac (1858) 
whichh provides the first systematic collection of data on the Australian 
weather,, his social survey of Sydney and contributions to the railway con-
troversyy are worth mentioning.20 On the whole, Jevons's writing s were very 

188 The best information on Jevons's private circumstances when in Australia can be found in 
Burkee ([1955] 1988). 
1919 The idea of a solitary existence also comes to the fore in accounts in his diaries about bis 
journey'ss to the Australian gold diggings. These journeys were considered so enduring and 
dangerouss that Jevons was unable to find anyone to travel with him. The solitary image is 
furtherr enforced by Jevons's notorious fear of speaking in public, for Jevons never read bis 
ownn papers to the BAAS. Even though this was not uncommon, it was not the usual proce-
duree (Grattan-Guiness 2000). A thorough history of the BAAS, though not including 
Jevons'ss days, can be found in Morrell and Thackray (1981). 
200 Historians of economics have extensively discussed the possible influence of the Austra-
liann railway controversy on the development of Jevons's economic thinking, mostly in rela-
tionn to Lardner's Railway Economy. See, for example, White 1982, Bostaph and Shieh 
1986,, and, critical of White, Hutchison 1982. For an early account of Lardner's influence on 
Jevons,, see Robertson [1951] 1988. From a doctrinal point of view, it is interesting why 
Jevonss referred favourably to Lardner in the Theory, but did not make use of his mathemati-
call  analysis which stemmed from Cournot. With regard to Cournot, in my view Schabas 
(1990,92)) convincingly argues that 'Jevons did not regard Cournot as a full-fledged precur-
sor',, since he 'failed to reduce economics to the more fundamental theory of utility and thus 
too establish a mechanical scheme that demonstrated the indispensability of mathematics in 
economics'.. The same holds, by implication, for Lardner's work. As far as Cournot is con-
cerned,, Ekelund's and Hébert's seminal 1999 book pinpoints the same issue when they state 
thatt Cournot rejected utility as unscientific, thus failing to offer an explanation for the moti-
vationn of individuals to engage in acts of exchange: 'Cournot's demand analysis remained 
withoutt an anchor in economic theory' (1999, 13). Jevons does not seem to have known 
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welll  received and when he left Australia for  England in 1859, the editors 
off  the Sydney Magazine of Science and Art wrote 'that Australia is about to 
losee this laborious and unassuming yet most promising natural philoso-
pher.. We fear  it wil l be long ere we shall find another  observer  so industri -
ous,, so talented, and so modest'  (La Nauze [1941] 1988, 113). 

Despitee the fact that Jevons would have returned anyway, one does get 
thee impression from his letters and diaries that the shift in his mind from 
pursuingg research in the natural sciences to political economy made this 
decisionn more pressing (Schabas 1990, 16-7). Back in London, Jevons re-
sumedd his studies at University College, from 1860-63, firstly  completing 
hiss BA and then obtaining his Masters. As mentioned above, his job as a 
goldd assayer  had been well paid, and he was able to finance these years in 
Londonn with the money he had saved. He did not particularl y like the 
classess in Political Economy. This is in contrast with De Morgan's mathe-
maticss classes that, as had been the case in the early 1850s, were his fa-
vourite.. Jevons was most upset when he was only ranked fourth in Political 
Economyy in an exam at the end of the summer term in 1860, something he 
attributedd to differences of opinion with his teacher  Waley, an ardent de-
fenderr  of Mil l and in his defence - according to Jevons - 'prejudiced' 
againstt  contrary or  innovative opinions (U 154; Checkland [1951] 1988, 
139). . 

Andd Jevons was clearly making strides in new directions. Shortly before 
hee experienced this 'sad reverse', we find the first  allusions to his new the-
oryy of political economy in a letter  to his brother  Herbert (U 151, letter  of 
1stt  June 1860). Many of the elements of the Theory are hinted at in this 
letter.. He clearly states 'the most important axiom' of the declining degree 
off  what he then called the 'ratio of utility',  and he also makes it clear  that 
hee *assume[s] that on an average' this ratio of utilit y 'is some continuous 
mathematicall  function of the quantity of commodity'; a 'law' , that ac-
cordingg to Jevons had been assumed by political economists 'under  the 
moree complex form and name of the Law of Supply and Demand'  (U 

Coumot'ss work before the publication of the Theory in 1871. Cournot's logical writing is 
mentionedd at least twice in the correspondence between Boole and De Morgan. Boole first 
writes,, in a letter of 28 June 1852, about 'a work on the laws of thought (mathematical)' 
matt *has been presented to the French Academy by a M. Courtois (or some such name)1. 
Boolee returns to this in a letter of 8 December 1852: 'De Vericour tells me that he saw six 
monthss ago a notice of a report to the Institute by Cournot on some paper on Mathematical 
Logic.. I mentioned this to you but did not remember then the name Cournot'. De Morgan 
referredd to Cournot in his vast Differential and Integral Calculus (1842). There is no indi-
cationn mat De Morgan picked up on Cournot's epistemological writings. 
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151).211 We can very easily imagine Waley's reluctance to wholeheartedly 
embracee such kinds of innovations uttered in an exam. Jevons clearly ex-
pressedd to his brother  Herbert his conviction that he would 'avenge' him-
selff  for  this setback as soon as 'I  bring out my Theory of Political Econ-
omy'omy' (LJ 154). When his 'Notice of a General Mathematical Theory of 
Politicall  Economy' was read two years later  in his absence to section F of 
thee BAAS in the beginning of October  1862, it met with equal reservations 
andd only an abstract, presumably made by the secretary of the section 
(Grattan-Guinnesss 2000), was published.22 

Att  that time, this new economic theory was, however, not the only thing 
onn Jevons's prolifi c mind. He contributed a paper  to the mathematics and 
physicss section of the BAAS meeting in September  1860 in Manchester, 

211 This episode is succinctly discussed in Schabas 1990, 21-24. From Jevons's diary, it is 
howeverr not as clear as Schabas puts it, namely that he conceived of his mathematical the-
oryy more to 'the format of Newton's Principia (1687) than to the model of constrained 
maximizationn found in Lagrange's Mécanique Analytique (1788).' De Morgan's teaching -
Jevons'ss major source for mathematical knowledge - was certainly more inclined towards 
Lagrange'ss calculus than to Newton, and Jevons's invocation of the principle of virtual ve-
locitiess is typically Langrangean. In effect, the issue involves a clear answer to the question 
ass to what version of mechanics was on Jevons's mind at that time. Schabas (1990, 91) 
datess Jevons's beliefs 'directly back' to a course he took in Natural Philosophy from Harry 
Potterr at University College from 1852-53. However, given Jevons's wide reading in the 
recentt developments in the natural sciences in the 1860s, and his mathematics classes with 
Dee Morgan, mis hardly seems convincing. On the different versions of Mechanics that can 
bee discerned in the French context at the turn of the eighteenth century, in particular see 
Grattan-Guinnesss (1990a,b). The French were distinctly ahead of England at this time (Gar-
berl999). . 
222 His statistical 'Study in Commercial Fluctuations*, that was read at the same meeting of 
Sectionn F did however meet with approval. The 'Notice' was published in 1866, with minor 
changes,, in the Journal of the Statistical Society under the heading 'Miscellanea' and with 
thee title changed to 'Brief Account of a General Mathematical Theory of Political Econ-
omy'.. The history of the 'Notice' turns out to be more complex than it appears from 
Jevons'ss papers known to exist until now. Grattan-Guinness recently discovered a different 
versionn of the 'Notice' in the archives of Taylor and Francis, the editors of the London, 
DublinDublin  and Edinburgh Philosophical Magazine to which it was sent by Jevons shortly be-
foree the 'Notice' was read to Section F of the BAAS. Att that time, Jevons regularly choose 
thee Philosophical Magazine as a medium for his studies in the natural sciences, most nota-
blyy meteorology. The paper was however refused for publication and Jevons never submit-
tedd anything again to the Magazine. See Grattan-Guinness 2000. 
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'Onn the Deficiency of Rain in an Elevated Raingauge as caused by Wind', 
startedd working on his Statistical Atlas project, and during the winter wrote 
variouss articles predominantly on measurement instruments for A Diction-
aryary of Chemistry and the Allied Branches of Other Sciences (1863-1868) 
editedd by H. Watts. Shortly afterwards, he became absorbed by his studies 
inn formal logic, triggered especially by reading Boole's Laws of Thought 
(1854),, on which he published a short critical book in 1863. Jevons pur-
suedd his study in logic throughout the 1860s and constructed a mechanical 
contrivancee to show the power of Boole's logical system. Indeed, Jevons 
oncee described his well received The Principles of Science (1874) to his 
brotherr Herbert as a study in logic in disguise. 

Thee publications dating after the Theory and the Principles are generally 
consideredd to be of minor importance. His sunspot studies which attempted 
too establish a causal nexus between solar activity and commercial crises, 
thoughh not as absurd as they are sometimes described (Sheenan and 
Grievess [1982] 1988), are usually thought of as a failure and as having 
contributedd to the bad name associated with the analytical use of statistics 
att the turn of the nineteenth century (Mirowski 1984, Morgan 1990). He 
workedd on an encompassing Principles of Economics the manuscript of 
whichh was published by his son Henry in 1905. From what can be judged 
fromm this unfinished material, the end result would not have been too 
promising.. He wrote some four vehement articles against John Stuart Mill , 
whichh did not have the effect Jevons must have hoped for. And he worked 
onn a second edition of the Theory, containing the first thorough bibliogra-
phyy of all the mathematical precursors in economics whom Jevons had 
beenn able to trace and introducing some rephrasing of the original argu-
mentt which was not entirely successful. In The State in Relation to Labour 
(1879)) and the posthumous collection of essays on social reform (1883), 
Jevonss turned more explicitly to the social and political issues of the day, 
issuess that were never far from his mind.23 These essays undeniably lack 
thee sharpness and innovative force of his early statistical studies and of his 
Theory.Theory. In all its bluntness there is something to be said for Keynes's hor-
rifyingrifying remark that when Jevons so untimely drowned in 1882, leaving his 
wifee and three young children, 'his work was done' ([1936] 1988,85). 

Whenn in Australia, Jevons had commenced working on a Social Survey of Sydney. Part of 
thiss manuscript was published as 'the Social Cesspools of Sydney' in the Sydney Morning 
Herald,Herald, 7 October 1958. Jevons envisaged working on a similar study for the working 
men'ss districts in London. 
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Fromm this short account of Jevons's lif e and work, the image arises of a 
genuinee Victorian polymath.24 Throughout his life, Jevons contributed to 
whatt we now consider to be distinct fields of inquiry. If we take White's 
andd Inoue's 1993 bibliography of Jevons's published works at hand, we 
seee that his writings range from contributions to the study of Brownian 
motionn in molecules, via his meteorological studies to his empirical and 
theoreticall  work in political economics. The emphasis distinctly shifts 
fromm his work and interest in the natural sciences to economic theory and 
statistics.. Jevons remained however more than a dabbler in the natural 
sciencess and in its philosophy as seen in his contributions to formal logic 
andd his closely related magnum opus: the Principles of Science (1874). 
Jevonss was a chemist, a gold assayer, a meteorologist, a botanist, an 
economist,, a statistician and a logician. In short, Jevons was a man of 
science. . 

1313 The distinction between the mental and the natural sciences 
inn Victoria n England 

Itt may of course be so that Jevons defended a unified view on the sciences 
andd that this view lay in the hypothetical deductive method (projecting 
modernn terminology backwards) applying to both the social and the natural 
sciences.. However, it could also be so that no unity can be found in 
Jevons'ss work, when looking in detail at its variety. In that case we should 
contentt ourselves, like Keynes, to denote his theoretical work as deductive 
andd his applied work as inductive. Maybe we should also acquiesce, like 
Robbins,, to appraising Jevons's lively and fertile imagination as his main 

24Hiss life and work are covered in far more detail in Könekamp 1962 and Schabas 1990. 
Notwithstandingg the great merits of Black's and Könekamp's edition of the Papers and 
CorrespondenceCorrespondence (PC) is the development of Jevons's life in his own words which was most 
likelyy to have been gathered from his wife's choice from Jevons's Nachlass in the Letters 
andand Journals (U). 
255 Jevons's logic merit better than George Stigler's reference to John Venn's criticism of it 
(Stiglerr [1982] 1988, 279). According to Stigler, 'Jevons's work on logic and scientific 
methodd ... soon received severe criticism from the professional logicians' ([1983] 1988, 
279).. The implicit suggestion that Jevons was not a professional logician is plainly odd, 
givenn the fact that Jevons was appointed Professor of Logic at Queens College, Liverpool in 
18655 and Professor of Logic and Political Economy one year later at Owen's College, Man-
chester. . 
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claimm to fame. Unity is not always to be found. In Jevons's case, however, 
theree is a firm  reason to dig deeper. Why else would he have proclaimed in 
thee Theory that there is but one method for  all of the sciences and waved 
hiss hands in dismay to those who thought otherwise: 

Theree exists much prejudice against attempts to introduce the methods 
andd language of mathematics into any branch of the moral sciences. 
Mostt  persons appear  to hold that the physical sciences form the proper 
spheree of mathematical method, and that the moral sciences demand 
somee other  method, I know not what (1871, 3). 

Itt  has been often noted that Jevons freely used mechanical analogies, not 
onlyy in the Theory, but also in his other  work (Schabas 1990, Mirowsk i 
1989).. Most well known of course is his comparison of the equation of ex-
changee with the laws of the lever. The very preface to the Theory empha-
sisedd an analogy between his theory with the principles of statical me-
chanics.. And Jevons described his theory as a ''mechanics of utility and 
self-interest''self-interest'' (1879, 23), a circumscription he used equivalently with that 
off  a calculus of pleasure and pain. This is not new, though Jevons's use of 
mechanicss has met with a true diversity of opinion. According to one, from 
thee very outset it distorts what economics might be about (Mirowski) , 
whereass to another, the very unity of scientific method makes it full y le-
gitimatee to use mechanical analogies to understand phenomena that in the 
nineteenthh century were considered to belong to different fields (Schabas). 
Mirowsk ii  does not complain about the use of mathematics as such, only 
thatt  it is incorrectly carried out by incompetent engineers (e.g. 1988, 21, 
27).. To the contrary, Schabas severely doubts the validit y of such a 'con-
spiracyy thesis' (Schabas 1990, 6). 

Followingg from Jevons's argument for  a unified method for  all the sci-
ences,, the invocation of mechanical analogies in the mental sphere be-
came,, according to Schabas, a natural possibility. This was perhaps so. But 
thee triad: political economy - mechanics - mathematics was, throughout 
muchh of the nineteenth century, a problematicc one. The philosopher  of sci-
encee Nancy Cartwrigh t rightl y points out that Mill , in the Logic (1843), 
highlightedd the similarities between political economy and mechanics, but 
att  the same time excluded geometry as relevant to economics, a 'peculiar' 
vieww 'from the standpoint of the modern empiricist'  (1989, 173). Cart-
wrightt  refers to the 'standard American Works' in the philosophy of sci-
encee by Nagel and Hempel to support her  argument, but might equally well 
havee referred to the close connection that historically existed, from the 
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seventeenthh century onwards, between geometry and mechanics, an issue 
thatt  wil l be discussed more fully in the next section. Even from Mill' s 
pointt  of view, to model political economy on mechanics, but to exclude 
geometryy for  its use, seems a peculiar  move to make at that time. 

Whil ee for  Jevons the use of mathematics seemed to follow as a natural 
consequencee from his unified view on the sciences, this was not so for 
Johnn Mill . The issue at stake is the distinction between the claim to the 
certaintyy of a science and its tools of research. For  Mill , the claim to cer-
taintyy of political economy was guaranteed by its deductive method and its 
introspectivelyy ascertained first principles, and in this sense full y equalled 
thee claim to certainty of the natural sciences. But this did not make the 
phenomenaa of the mind suited to be analysed by means of mathematics. 
Min dd and nature were considered as categorically distinct phenomena. To 
invokee mechanical analogies thus at no point forced the political economist 
too investigate the mind with the same tool of research: mathematics. In-
deed,, Mil l regarded mechanical analogies for  mental phenomena with dis-
trust. . 

Inn her  recent article on Victorian economists, Schabas really misses the 
opportunit yy to point out how this categorical distinction between mind and 
naturee lost its relevance in the course of the nineteenth century. She rightl y 
considerss the 'short-lived enthusiasm' for  psychology as a distinguishing 
characteristicc of Victorian economists (1997, 77). This enthusiasm can be 
tracedd from Mill' s 1836 essay up to Marshall and then fades away. How-
ever,, covering the distance from Mil l to Marshall, the very different con-
ceptionn of what psychology stood for  should not have been left unnoticed. 
Johnn Stuart Mill' s reluctance to think of the mind in mechanical terms and 
Marshall' ss description of the mind as a machine is particularl y striking. 
Forr  Marshall 'the most important machine is man, and the most important 
thingg produced is thought'  (Raffaelli 1991, 52). Somewhere in between 
Mil ll  and Marshall it became fashionable to conceive of the mind in me-
chanicall  terms and to use the instruments of the natural sciences to analyse 
itss workings, and my contention is that with regard to economics this turn 
off  mind gained ground with Jevons's work. But Jevons did of course have 
predecessors. . 

Dee Marchi' s 1972 short, but extremely complete survey of the differ -
encess and agreements between Jevons and his predecessors, locates the 
distinctionn between Jevons and his adversaries, Mill , Cairnes and Clif f 
Leslie,, in developments of psychology that came to blur  the distinction 
betweenn the phenomena of the mind and nature, but he does not explore 
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thee theme any further. De Marchi argues that for someone like Mil l or 
Cairness an explanation of diminishing marginal utility would have to be 
givenn in terms of association psychology and this type of psychology ran 
counterr to 'a clear conception of marginal satisfaction' (1972, 352). Ac-
cordingg to De Marchi the adherence to this type of psychology might ex-
plainn why political economists such as Mill , Cairnes and Cliff Leslie were 
'blindedd to the clarity of expression which Jevons' mathematics imparted 
too the notion of the margin*. De Marchi modifies this statement, however, 
whenn he goes on to argue that association psychology did not constitute an 
'absolutee barrier' to 'a clear conception of marginal satisfaction' and he 
referss to Richard Jennings's Natural Elements of Political Economy (1855) 
ass a case in point. 

However,, recent research on the relation between Jevons and Jennings 
hass made it sufficiently clear that the gist of Jennings's arguments did not 
derivee from association psychology, but from physiological theories such 
ass those of William Carpenter and Thomas Laycock in which man's ac-
tionss were the offspring of his neurophysiological constitution (White 
1994a).. With regard to this type of argument, Cairnes remarked that if 
'Politicall  Economy is to be treated in this way, it is evident it will soon be-
comee a wholly different study from that which the world has hitherto 
knownn it' (1857, 181). Halfway through the nineteenth century, the cate-
goricall  distinction between the phenomena of the mind and nature van-
ishedd under the influence of developments within psychophysiology. This 
enabledd economists such as Jevons to transgress the boundaries tradition-
allyy set to the tools of investigation with regard to the mind and to explore 
howw the tools of the natural sciences might be used to disclose the laws of 
thee mind. De Marchi refers to this mode of reasoning as 'mechanical rea-
soning',, a term which I consider completely apt to pinpoint Jevons's spe-
cificc contribution to the formation of modern economics. De Marchi ap-
parentlyy only used it to refer to Jevons's use of mathematics in economics. 
Thee term has however a much richer history that precisely relates to the 
usee of simple machines to disclose the wonders of the universe. 

1.44 Mechanical reasoning 

Mechanicall  analogies and metaphors were abundant in the moral sciences 
longg before the rise of marginalism, but they served, like poetic metaphors, 
aa distinctly different function than to structure inquiry. Let me take 
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Smith'ss comparison of society with a grand machine in The Theory of 
MoralMoral  Sentiments (TMS, 1759) as an example: 

Humann society, when we contemplate it in a certain abstract and philo-
sophicall  light, appears like a great, an immense machine, whose regular 
andd harmonious movements produce a thousand agreeable effects. As in 
anyy other  beautiful and noble machine that was the production of human 
art,, whatever  tended to render  its movements more smooth and easy, 
wouldd derive a beauty from its effect, and, on the contrary, whatever 
tendedd to obstruct them would displease upon that account: so virtue, 
whichh is, as it were, the fine polish to the wheels of society, necessarily 
pleases;;  while vice, lik e the vile rust, which makes them jar  and grate 
uponn one another, is as necessarily offensive. 

Wit hh reference to this quote in a short note in Methodus, Klant comments 
thatt  'we are still looking with the pleasure of scholars and researchers at 
thee huge machine. Our  [i.e. the economists'] models describe mechanisms' 
(1991,, 65). Without arguing for  the case Klant subscribes to McCloskey's 
vieww that there is no difference between the use of metaphors in science 
andd poetry ('What is successful in economic metaphor  is what is success-
full  in poetry, and the success is analysable in similar  terms', 65, quoting 
McCloskey),, the given example, however, provides the opportunity to 
pointt  out a difference between the use of a metaphor  'in which one thing is 
likenedd to another', and the use of a metaphor  as an instrument structurin g 
thee investigation. 

Thee issue at stake is to what extent a scientist is willin g to take on the 
commitmentss implied in a metaphor. I would maintain that these commit-
mentss in Smith's case did not go very far. Smith considered himself as 
pursuingg the same rigour  in his moral philosophy as was pursued by New-
tonn in the Principia, but in those days it was common among the literate to 
claimm that one was a Newtonian. In practice this related more to a com-
mitmentt  to Newton's famous regulae philosophandi than to a commitment 
too the specific tools and instruments Newton used in his investigations. 
Thee TMS is a case in point. In their  introduction to the TMS, Raphael and 
Macfiee emphasise that self-command for  Smith 'has come to permeate the 
wholee of virtue, an indication of the way in which Stoicism permeated his 
reflectionn over  the whole range of ethics and social science' (TMS, 6). In-
deed,, reading TMS, we see the importance our  faculty of judgement and 
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ourr  capacity of self-command play in the formation of a virtuous character. 
Thiss however  did not prohibi t Smith from comparing society to a machine. 

Thee very point of the comparison was to convey a sense of intercon-
nectednesss between the different constituent parts of a machine, just like 
thee individuals of society form an interconnected whole. However, as soon 
ass society is considered as one grand machine, judgement and self-
commandd are out of the picture, and mechanisms are in. But Smith did not 
considerr  his comparison of society with a machine to be placed in opposi-
tionn to notions such as self-command. Indeed, the very point of the com-
parisonn was to convey the sense of beauty and harmony we perceive when 
contemplatingg a well-contrived machine. 

Smith'ss purpose was not to dig into the mechanical principles regulating 
thiss device and to transpose them, 'word-for-word' , to human society. At 
noo point was the TMS designed as an inquir y into the mechanical princi-
plesples regulating society. The metaphor  of a machine did not relate to the 
explanatoryy principles of the formation of society, but to the sense of har-
monyy individuals perceived in looking either  at a perfect and well-
contrivedd machine, or  the inner  sense of harmony felt when perfecting 
theirr  own moral sensibilities. In fact, Smith used his comparison critical to 
thosee who, like Hobbes, stopped at this abstract point of view, ignoring the 
rolee played by notions such as sympathy or  self-command in individual 
morall  conduct (see Griswold 1999, 53, also 152). Society was not an air-
pump,, neither  was the human individual an hydraulic machine or  a gear.26 

Usingg mechanical metaphors was distinctly different from using a 
modee of inquir y referred to as mechanical philosophy or  mechanical rea-
soningg in Smith's days. Chambers' Cyclopaedia of 1741 explained the 
termm as follows: 

MECHANICA LL  is also applied to a kind of reasoning, which of late has 
gott  great ground both in physics, and medicine; thus denominated, as 
beingg conformable to what is used in the contrivance, and accounting 
forr  the properties and operations of machines. 

**  The argument here spills over to The Wealth of Nations itself, for one of the virtues in 
whichh judgement and self-command were of utmost importance was self-interest, the ex-
planatoryy motive behind social harmony in a market society. Whatever type of explanation 
wee can find for social harmony in either TMS or WN (and it is not my purpose to say any-
thingg definite about it in this book), it is distinctly not a mechanical one. For a recent argu-
mentt on this issue, see Griswold 1999, especially 359-60. 
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Thiss manner of thinking and arguing, Dr. Quincy insists, is the result of 
rightlyy studying the powers of a human mind, and the ways by which it 
iss only fitted to get acquaintance with material beings: For considering 
ann animal body as a composition out of the same matter, from which all 
otherr bodies are formed, and to have all those properties which concern 
aa physician's regard, only by virtue of its peculiar make and construc-
ture;; it naturally leads a person to consider the several parts, according 
too their figures, contexture, and use; either as wheels, pullies, wedges, 
levers,, screws, chords, canals, cisterns, strainers, or the like; and 
throughoutt the whole of such enquiries, to keep the mind close in the 
vieww of the figures, magnitudes, and mechanical powers of every part or 
movement;; just in the same manner, as is used, in enquiring into the 
motionss and properties of any other machine. For which purpose it is 
frequentlyy found helpful to design, or picture out in diagrams, whatso-
everr is under consideration, as it is customary in common geometrical 
demonstrations. . 

Thee knowledge obtained by this procedure is called Mechanical 
knowledge. knowledge. 

Mechanicall  as 'applied to a kind of reasoning', the lemma says, is a 'man-
nerr of thinking and arguing', it is the 'result of rightly studying the powers 
off  a human mind, and the ways by which it is only fitted to get acquain-
tancee with material beings'. Mechanical reasoning, in short, is presented as 
aa package that includes specific modes of arguing as well as distinct pro-
ceduress to establish evidence for the arguments put forth. These proce-
duress are enumerated: it is 'helpful' to make use of diagrams, just as in 
'geometricall  demonstrations'. The diagrams fulfi l a specified role, namely 
too inquire as to the extent mechanical powers of a 'material being' can be 
comparedd with 'any other machine'. On the presupposition then, that mate-
riall  beings can be considered to be some sort of machine, one investigates 
thee extent to which this analogy holds good, and thus derive so-called 'Me-
chanicalchanical knowledge'. 

277 Van den Bogaard (1998) takes a 'package' as a three-dimensional concept: it structures 
scientificc activity on a (1) conceptual, (2) institutional, and (3) practical level. This study 
wil ll  focus on the first and third level, though one might obviously argue that the introduc-
tionn of mechanical reasoning within economics was important in thee institutional formation 
andd stabilisation of economics as a scientific discipline. 
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Ass the lemma in Chambers' Cyclopaedia says, mechanical reasoning was 
onlyy recently introduced 'both in physics, and medicine'. It was conse-
quentlyy not simply transposed from a distinct scientific field, such as 
physics,, to another, but was introduced and used in different disciplines at 
thee same time. In this sense it had an overarching significance; a specific 
conceptionn of scientific investigation, of practising science, gained ground. 

Machamerr  (1998) argues that Galilei Galileo introduced this style of 
reasoningg in physics. Galileo's contribution to the development of physics 
cann be sought in the establishment of a new type of intelligibilit y in which 
mechanicall  contrivances such as the balance and the pendulum played a 
pivotall  role: 

Knowledgee of any thing could be modeled by real machines or  real 
bodies,, for  the world was constructed as a machine was. The world was 
merelyy a set of Archimedian simple machines hooked together  or  a set 
off  colliding corpuscles that obeyed the laws of mechanical collision (i.e. 
thee laws of the balance). ... This was Galileo's vision, and from him it 
sweptt  around Europe and even across the seas into China. (Machamer 
1998,, 16) 

Machamerr  compares the role of Galileo's simple machines to Kuhn' s ex-
emplars.. An explanation of a natural phenomenon can be deduced from the 
mechanicall  principles embodied in these contrivances, and this was what 
Galileoo consistently attempted to attain. Without any doubt, in his view, 
Galileo'ss artisan engineering trainin g played an important role in how to 
gainn knowledge of nature. Members of the 'mixed sciences'  {scientia me-
dia)dia) came to denote themselves as mechanical philosophers. The mathe-
maticss used was geometry and it was only after  Newton that algebra came 
too replace geometry as the preferred mathematical language, which was in 
itss turn replaced by the calculus as developed by Lagrange. 

Thee use of the balance as a mode of comprehending nature - in a similar 
fashionn as a Kuhnian exemplar  - also involved shifting criteri a of proof or 
evidence.. It was easily observable when a problem had been solved; any 
individuall  could judge whether  the balance was in or  out of equilibrium . 
Anotherr  important element in Galileo's use of the balance was that it em-
phasisedd reproducible and constructive evidence. The visibilit y of the so-
lutionn also related to the mathematics used. Mathematics, for  Galileo, was 
geometry.. It involved a visual display of the geometry of the balance (or 

aa For the development of mathematics in relation to physics, see especially Garber 1999. 
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anyy other  simple machine). These ingredients for  Machamer add up to a 
'clearr  moral' : 'To get at the true cause, you must replicate or  reproduce the 
effectss by constructing an artificia l device, so that the effects can be seen' 
(69). . 

Thee idea that the human body could be conceived as a mechanical con-
trivancee had been introduced into medicine by the Flemish physician and 
surgeonn Andrea Vesalius in De Humani Corporis Fabrica in 1543. It 
gainedd full momentum in the seventeenth century in the work of the Ley-
denn physician Boerhaave, whose work was based on the Cartesian dichot-
omyy of matter  and mind, res extensa and res cogitans. Boerhaave com-
paredd the human body to a hydraulic machine. This was the dominant im-
agee of how the human body functioned at the turn of the seventeenth cen-
tury .. What Dijksterhui s in his seminal study (1950) called the mechanisa-
tionn of the world image, depended crucially on the comparison of the phe-
nomenaa of nature - natural bodies, including the human body - with 'ma-
chines',, mechanical contrivances. These contrivances provided the 'laws' 
orr  'universal principles' governing these natural bodies. The complex phe-
nomenaa of nature could ultimately be derived from the simple laws gov-
erningg a simple machine such as the balance. 

Mechanicall  reasoning can be seen as a convolute of new theoretical 
concepts,, new instruments of investigation, new criteri a for  evidence and 
neww practices of investigation; it thus appeals to umbrella concepts within 
thee history and philosophy of science, especially the paradigm or  denkstil. 
Thesee concepts - in different ways - capture the self-enclosed and yet 
multi-facetedd character  of a specific scientific practice, characteristics 
whichh render  it incomprehensible to those who are not part of it. The rea-
sonn for  preferrin g mechanical reasoning above these more familiar  con-
cepts,, is that it - at least intuitivel y - is indicative of the specific type of 
shiftt  in approach that took place. 

Thee lemma in Chambers' Cyclopaedia reveals an awareness about the 
noveltyy of this style or  reasoning. The lemma is clear  as to the field of its 
application::  to obtain knowledge of material beings, whether  objects of 
physicss or  the animal body (including the human body) and comparing 
themm with machines, made up of 'wheels, pullies, wedges, levers, skrews, 
chords,, canals, cisterns, strainers, or  the like' . The reference to Dr. Quincy 
showss how mechanical reasoning would be applied in the future; to the 
humann mind and from there, as we wil l see, to political economy. 

Thee lemma was accompanied with a plate of engravings illustratin g the 
sortt  of simple machines referred to, such as levers, pulley and chord, and 
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Fig.Fig. 1 Plate of engravings of simple machines, opposite to lemma 
onon mechanical reasoning, Chambers' Cyclopaedia (1741) 
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thee inclined plane. These engravings give a more concrete idea of how me-
chanicall  reasoning conveyed knowledge of material bodies. One can see 
fromm this plate how close the connection was between the machine and the 
geometryy explaining its properties. The geometry is, as it were, directly 
attachedd to the apparatus. There was consequently a straightforward con-
nectionn between the comparison of a material body with a simple machine, 
andd the application of geometry to explain its principles. The step made 
wass to not only understand contrivances like the balance by means of ge-
ometry,, but to understand all natural bodies according to such contriv-
ances;; geometry became the preferred language to understand the laws of 
thee material world. 

Off  course one can consider the use of simple machines to explain the 
propertiess of material bodies, including living bodies, as a metaphor in the 
sensee of a basic comparison. But such simple machines were put to work 
too disclose the principles which natural bodies obey; constructing and 
combiningg simple machines opened up the possibility of providing con-
structivee evidence for the laws governing the universe. Simple machines 
thuss functioned as aids in discovery. But they also provided visible evi-
dencee for the geometrical deductions obtained. The development of the ex-
perimentall  method and the introduction of geometry to study nature are 
closelyy related. 

1.55 Simple machines as 'tools of investigation9 

Inn the context of modelling in economics and physics this idea of simple 
mechanismss being used to disclose the mechanical principles operating in 
materiall  bodies has recently been scrutinised in Morgan and Morrison 
(1999).. Morgan and Morrison make a case for considering models as 'tools 
off  investigation', an idea that recurs in different forms in many of the con-
tributionss to the book. 

Inn her own contribution, Morgan examines how Fisher used different 
modelss to investigate the equation of exchange and different monetary ar-
rangementss respectively. For the first, one of Fisher's models was a me-
chanicall  balance, for the second, a system of connected reservoirs of flu-
ids.. What Morgan succinctly demonstrates is how such comparisons 
guidedd Fisher to pose further research questions. The analogy with a me-
chanicall  balance, for example, brings in dynamic principles of adjustment 
too equilibrium which can be compared to the oscillating process of a pen-
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dulum.. Such an adjustment process cannot possibly be read from the alge-
braicc formulation of the equation of exchange. Morgan discusses the nega-
tivee drawbacks of making such analogies as well. In a comparison with the 
equationn of exchange, one may have good grounds for  excluding certain 
featuress of a mechanical balance which may, however, inevitably slip in. 
Thee point is to what extent the researcher  feels committed pursuing the 
analogyy in full . With regard to the Phillips machine, Boumans and Morgan 
(1998)) describe these commitments in terms of dimensions. The construc-
tionn of the machine, a three-dimensional hydraulic model of the economy, 
wass undertaken by Phillips to clear  up the existing confusion between 
stockss and flows in interest theory. To genuinely construct a 3-D model, 
Phillip ss was forced to explicate in full the analogy between stocks and 
flowss in the economy and in liquids. 

Thesee accounts show how an analogy may provide several levels of 
commitmentt  to it, and how. They show how an analogy constrains and 
structuress the inquir y and, further , how it may lead to subsequent research 
questions.. Such analogies may also indicate how to measure economic 
**  variables'. These case studies thus solve one of Hoover's major  queries 
regardingg Mirowsk i 1989: 'A central problem in Mirowski' s view of his-
toryy and method as that metaphors are all important , yet there is no expla-
nationn of their  mode of influence' (Hoover  1991, 142). 

Mirowsk ii  did say something on this issue, however, even though it did 
incurr  Hoover's criticism. Mirowsk i emphasises that metaphors constrain 
thee researcher. They impose an 'analytical regimen' (1988, 19) and he de-
scribess this regimen as being committed to a 'word-for-word ' mapping of 
thee metaphor  to the subject under  study. Mechanical metaphors function 
lik ee a straightjacket, or  what Hoover  (1991, 142) describes as the 'meta-
phoricalphorical imperative: to use a metaphor  is to commit oneself to the com-
pletee mapping of that metaphor  onto the subject at hand.'  As is well 
known,, Mirowsk i (1989, also 1988) considers this straightjacket to be 'the 
hardd core of neoclassical economic theory' which consists of 'the adoption 
off  mid-nineteenth century physics as a rigid paradigm, a hard core that has 
[been]]  preserved and nourished throughout the twentieth century, even af-
terr  physics has moved onwards to new metaphors and new techniques' 
(24).. In Mirowski' s view, this rigid paradigm is equivalent to that of en-
ergyy physics. 

Onee may agree with Mirowsk i that one of the advantages of reasoning 
byy means of analogies is 'the prefabricated nature of an interlocked set of 
explanatoryy structures' but, as Hoover  points out, one does need a reason 
orr  argument to adopt a metaphor, and if none is to be found why adopt 
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one?? This is the very issue of commitment to an analogy that is explored 
byy Morgan in the case of Fisher, and by Morgan and Boumans for  the 
Phillip ss machine. 

Equally,, the use of mechanical analogies can be depicted positively: as a 
heuristicc tool for  structurin g the inquir y and leading to new questions. This 
iss how such analogies were used by Fisher  and it is in this sense, as wil l be 
arguedd in this thesis, that Jevons makes use of mechanical metaphors or 
analogiess (a distinction that is not elaborated upon by Mirowski) . The ap-
plicationn of mechanical analogies to the realm of the mind was, in Jevons's 
case,, facilitated by the distinction between mind and matter  having lost its 
relevance.. In contrast, for  political economists such as Mil l and Cairnes, 
evenn though political economy might claim the same certainty as the natu-
rall  sciences, a comparison or  analogy between the phenomena of the mind 
andd those of nature was considered to be a categorical mistake. It is here 
thatt  Jevons's interest in the recent developments of psychophysiology find 
theirr  place. These gave him reasons and arguments for  using simple ma-
chiness such as the balance to explore the characteristics of market actions. 

Contraryy to Mirowski' s assertions (1988, 21), Jevons's use of the en-
ergyy metaphor  was only of secondary importance in his approach to eco-
nomics,, if important at all.29 Neither  to understand Jevons's 'Notice of a 
Generall  Mathematical Theory of Political Economy', his seminal 1862 pa-
per,, nor  to understand his use of mechanical analogies in his empirical 
studies,, do we need to take recourse to the energetic context. Indeed, as is 
pointedd out by Mirowski' s history of the concept of energy itself, what was 
too be understood under  the conservation principl e at that time was not at all 
unequivocal.. However, Jevons made it full y clear  in the 'Notice' that his 
treatmentt  of the subject was fully 'scientific' , and crucially, that it invoked 
analogiess with mechanics, most notably the equilibriu m of the balance. 
Whateverr  may have changed in the natural sciences (on the transformation 
off  physics in Victorian Britain , especially see Garber  1999), the Theory de-
scribedd human deliberation throughout the book in terms of a mechanical 
balancingg process of pleasure and pain, just as had been outlined in the 
18622 'Notice'. 

Theree is consequently no reason to complain - as Mirowsk i does - that 
Jevonss did not 'derive the equilibriu m of the lever  from energetics princi -
ples''  (1988, 26). Why should he have done so? There are many ways 
leadingg to Rome, and to deny this is to deny the varieties of mechanics that 

299 See however White 2000 for an argument to the contrary, but also see Peart 1996,40-1. 
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existedd in the nineteenth century (Grattan-Guinness 1990a,b). Jevons's re-
currencee to the principl e of virtual velocities points to his acquaintance 
withh French rational mechanics. This, and not energy physics, was the 
mathematicall  framework Jevons referred to, as might be expected from his 
mathematicall  trainin g under  Augustus De Morgan.30 But perhaps it should 
bee emphasised that Jevons was not exclusively devoted to French analysis. 
Indeedd he was not, for  as he himself indicates, he was perfectly willin g to 
embracee Richard Jennings's suggestion to use the 'different methods of al-
gebraa and fluxions' in representing economic relations as 'a clear  state-
mentt  of the views which I have also adopted' (1871, 18). And in the sec-
ondd edition of the Theory; Jevons explained the equivalence between his 
equationn of exchange and the equilibriu m of the lever  geometrically, the 
languagee he safely could assume to be known to those not acquainted with 
thee current state of mathematics. 

Jevonss aimed to convey to his readers that they should consider  differ -
entt  questions of relevance with respect to economics than had been consid-
eredd up until then. In exploring the consequences of mechanical analogies 
withh respect to human (market) behaviour, Jevons genuinely transformed 
thee sort of questions asked by economists and the type of answers received. . 
Forr  example, virtuall y none of the economists in Britai n before Jevons 
wouldd have considered it relevant to ask themselves questions about the 
formm of functions with regard to human conduct. Economists ranging from 
Mil ll  to Clif f Leslie were perfectly happy to talk about human motives or 
historicall  events as causes, without in any way involving the notion of a 
functionall  relation between variables. The very idea of a function describ-
ingg human behaviour, or  mental processes, was an anathema to them. Yet 
itt  is a recurrin g query for  Jevons, for  once simple machines are used to 
disclosee the laws governing the mental and social realm, it becomes a logi-
call  question to ask. Rereading his letter  to hiss brother  Herbert, in which he 
expressedd his disappointment of only being ranked fourth in political 
economy,, we immediately touch upon the issue of functional form: 'I  as-
sumee that on an average [the ratio of utility ] is some continuous mathe-

300 In the 1830s, De Morgan was one of the founders of the Cambridge Mathematical Jour-
nal,nal, later to become Quarterly Journal of Mathematics. As Garber (1999, 231) notes, 'the 
journall  was a forum for French analysis'. Garber also notes that, in their additions to later 
editionss of Thomson and Tait's Principles of Statics and Dynamics (first published in 1867 
ass System of Natural Philosophy to which Jevons 1871 refers), Horace Lamb and George 
Darwinn remarked that their 'attempts to deduce the principle of virtual velocities from the 
equationn of energy alone can hardly be regarded as satisfactory' (Garber 1999, 241n92, 
quotingg Lamb and Darwin). 
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maticall  function of the quantity of commodity'. In the Brief Account we 
readd that 'the coefficient of utility is, then, some generally diminishing 
functionn of the whole quantity of the object consumed. Here is the most 
importantt law of the whole theory' (1866, 283).31 And we might also point 
too Jevons's discussions in Chapter IV (on market exchange) and V (on la-
bour)) in the Theory to see Jevons's awareness about the importance of 
functionall  form for his theory. Indeed, his estimation of coefficients for the 
so-calledd King Davenant price quantity law, as well as his experiments on 
thee exertion of muscular force which he refers to in the chapter on labour, 
underlinee this importance. But functional form was important in his em-
piricall  studies as well. Peart (1996, 187) rightly argues that 'justification of 
thee Law of Error, and least square methods, constitutes a central theme of 
TheThe Principles of Science'. Such methods, however, only find their place 
'oncee a functional form has been obtained' (also see Aldrich 1987, 248). 
Ass wil l be argued in due course, mechanical analogies played a crucial role 
inn Jevons's attempts to specify functional form. 

Simplee machines carry their mathematics with them, even though the 
favouredd sort of mathematics to describe them is not a constant in time 
and,, perhaps, its development should be seen as part of the development of 
sciencee itself (see especially Garber 1999). When asked to pinpoint 
Jevons'ss distinct contribution to the formation of modern economics, I 
thinkk that it is here, in the use of mechanical reasoning that the unifying 
issuee is to be found. It is not so much in the introduction of the calculus per 
se,, but in Jevons's persistent comparison of mental and economic phenom-
enaa with mechanical contrivances that his contribution can be located. 
Fromm this perspective there is no need to argue for a razor sharp split be-
tweenn Jevons's 'deductive' approach to economic theory, and his 'induc-
tive'' empirical studies. The prying eyes of the natural scientist and his in-
strumentss of investigation apply equally to both. 

1.66 The logic of machines and the logic of modern economics 

Accordingg to Klant (1991), economic models describe mechanisms. I 
wouldd agree with this. But Klant is wrong in thinking that mechanical 

311 The extent to which functional form was on Jevons's mind can be inferred from a com-
parisonn between the two different manuscript versions of the 'Notice' with the printed Brief 
Account,Account, as is pointed out in Grattan-Guinness 2000. 
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analogiess in economics are used similarly to metaphors in poetry. 'I f my 
lovee is like a summer's breeze, I still have no reason to think that an ane-
mometerr  would help to gauge the intensity of her  devotion' (Hoover  1991, 
142).. The issue is to what extent economists (or  might I say any other  sci-
entist?)) commit themselves to the 'explanatory structures * (Mirowsk i 
1989,, 272) implied in the analogy. What is nice about a mechanical anal-
ogyy is that it brings its mathematics with it. The commitment to an analogy 
is,, in practice, a matter  of gradation and wil l depend on the reasons the 
economistt  has to either  go with or  reject its implications. Using such 
analogiess is in its turn embedded in a further  network of commitments as 
too the type of questions asked and answers received. If one does not con-
siderr  it apt on a prima facie basis to compare human behaviour  or  eco-
nomicc processes to a mechanism, it is not very likely that some questions 
wil ll  be posed, such as: What is the functional form of the utilit y curve of 
ann Indian beggar  as compared to that of Bil l Gates? What form has the 
productionn function of a capital intensive industry as compared to a labour 
intensivee one? How can we model discretionary choices? What sort of em-
piricall  data do we need to give numerical values to such functions? What 
dynamicc process can a business cycle be compared with? Nor  wil l it make 
muchh sense to scrutinise the data; to plot them in graphs, 'tintin g them 
neatlyy with delicate colours' (Keynes [1936] 1988, 66), or  to take moving 
averagess or  construct index numbers with the purpose of finding an indi-
cationn in the form of the movement of these data or  data constructs of me 
sortt  of mechanism that might describe them. 

Thesee type of questions were alien to most economists before Jevons -
withh the notable exception of the French engineering school, but they be-
camee part of the dominant research strategy in the twentieth century. Look 
oncee again at the plate of engravings accompanying the lemma in Cham-
bers*bers* Cyclopaedia. If an economist, with modern eyes, contemplates these 
'simplee machines', some of them appear  quite familiar . Take, for  example, 
figuress 59 and 60 on the bottom row, showing Simon Stevin's inclined 
planee and geometry. Stevin was so content with this construction that he 
madee a vignette of it with the inscription 'Wonder, en is gheen wonder', 
forr  the frontispiece of his book De Beghinselen der Wheegconst (The Ele-
mentss of the Art of Weighing), published in 1586. In effect, it offered a 
logicc of machines and mechanical structures. 

Herbertt  Simon translated the text of the vignette as 'wonder, but not in-
comprehensible'.. He used the vignette to illustrat e how complexity might 
resultt  from the working of simple mechanical principles. Herbert Simon 
concluded::  'Thi s is the task of natural science: to show that the wonderful 
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iss not incomprehensible, to show how it can be comprehended - but not to 
destroyy wonder' (1969, 2). Nature is compared to a construct, a contriv-
ance,, an artifice. Its logic is the logic of a machine. Simon outlined a 
similarr  programme with respect to human behaviour  and 'the most inter-
estingg of all artificia l systems, the human mind' . Human behaviour, human 
thinkin gg and the human mind might be understood by comparing them 
withh computers and understanding the 'simple general laws' governing 
themm (22). True enough, Herbert Simon did not actually use the inclined 
planee but a string of transistors as a structurin g tool of inquiry . This artific e 
didd serve him, however, as a guide for  structurin g his research questions. 

Otherr  figures we see in the plate are the pendulum and frictio n (figs. 36-
38).. The pendulum was used by Tinbergen to explain business cycles. In 
hiss inaugural lecture (1933), he programmatically stated that 'the phenom-
enaa that play a role in the business-cycle' could be compared to the oscil-
lationss of the pendulum. 'Such an oscillation is well-known under  the 
namee of harmonic oscillation, that occurs with pendulums, swings, elastic 
swings,, etc.'  (1933, p. 14-15, translated in Boumans 1992, p. 73).31 To un-
derstandd the business cycle, Ragnar  Frisch considered 'for  simplicity an 
oscillatingg pendulum whose movement is hampered by friction ' (1933, p. 
199).. Once again look at fig. 35, the figure of the steel yard. We have 
briefl yy discussed how Fisher  used it to learn about the properties of the 
equationn of exchange. 

Inn all these examples, the comparison of an economic, social or  mental 
systemm with a mechanical contrivance, that is a machine that functions ac-
cordingg to known simple mechanical principles, plays a crucial role. The 
emphasiss is on understanding and comparing. It may be that the aforemen-
tionedd authors genuinely believed that the economic or  social world, in its 
veryy essence, functioned according to the principles of the contrivances 
theyy use for  comparison, but this is not necessarily so and does not even 
serve,, I would say, the way in which such analogies are used. The claim 
theyy implicitl y make is an epistemological one, not an ontological one; to 
understandd society, the economy or  the mind, a comparison with a me-
chanicall  contrivance gives a mode of intelligibility . In his famous article 
onn the measurement of utility , Frisch referred to this way of understanding 
societyy as a realisation of the 'dream of Jevons'. 

3232 Boumans (1992) makes clear that Tinbergen did not adopt the analogy with a pendulum 
inn harmonic oscillation as uncompromisingly as Mirowski would have. It was 'A case of 
limitedlimited physics transfer', see Boumans 1992,5-6. 
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Beforee Jevons, economics was considered to be part of the moral sciences, 
thee sciences of the 'inside world' . Even though Jevons was in agreement 
withh predecessors such as Mil l or  Caimes in considering that 'the whole of 
Politicall  Economy' was based on the investigation of 'the condition of a 
mind''  (1871, 21), his mode of understanding was completely different. For 
Mil ll  and Cairnes, the mind might obey causal laws, but this in no way im-
pliedd the use of mathematics: 'Laws of the mind and laws of matter  are so 
dissimilarr  in their  nature, that it would be contrary to all principles of ra-
tionall  arrangement to mix them up as part of the same study', Mil l wrote in n 
hiss 1836 essay on method ([1836] 1974, 317). And he added that 'i t would 
bee a strange classification which included [the properties of the lever] 
amongg the truth s of political economy' (315). Jevons, however, understood 
thee mind by the logic of a machine. And machines bring their  mathematics 
withh them. For  Jevons, this was a general approach to the sciences. He 
adoptedd this methodology not only in his theoretical work in economics, 
butt  also in his applied studies, and his work in what we now think of as 
distinctt  scientific disciplines, such as chemistry and meteorology. 

Thee dependency of Jevons's approach to economics on comparisons of 
(partss of) the economy with mechanical contrivances was clearly perceived 
byy Irvin g Fisher. In his Mathematical Investigations in the Theory of Value 
andand Prices (1892) he wrote: 'Scarcely a writer  on economics omits to 
makee some comparison between economics and mechanics. One speaks of 
aa "rough correspondence"  between the play of "economic forces"  and me-
chanicall  equilibrium . Another  compares uniformit y of price to the level-
seekingg of water  ... in fact the economist borrows much of his vocabulary 
fromm mechanics' (24). Fisher  mentions two economists explicitly for 
makingg such comparisons: Jevons and Edgeworth. 

II  take the comparison between the human mind, human behaviour  or 
economicc systems with mechanical contrivances with the purpose of un-
derstandingg their  workings, as the use of mechanical reasoning in eco-
nomics.. The thesis that wil l be explored in this book is how the English 
founderr  of marginalism, Willia m Stanley Jevons (1832-1882) introduced 
thiss style of reasoning in economics and how this changed the questions 
economistss ask. Before we can see how Jevons did so, we have to consider 
thee conceptual barrier s he had to raze to make mechanical contrivances the 
favouredd explanatory devices for  economic theory as well as useful in-
strumentss to tackle the 'black art of inductive economics'. This determines 
thee outline of the thesis. 

Thee first  two chapters examine why it was problematic, up until 
Jevons*ss day, to conceive of the phenomena of the mind in terms of a 
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mechanism.. The selection of a starting point will inevitably be discretion-
ary.. For  reasons that will , perhaps, only become clear  to the reader  in the 
sequel,, I wil l take as my starting point debates within the Scottish Enlight-
enmentt  on the well-known distinction between mind and matter  and then 
discusss Mill' s struggles with mechanical notions of the mind. These strug-
gless fit into an emerging climate in which such mechanical notions came to 
bee rather  fashionable among the Victorian intellectual elite. The phre-
nologicall  movement, that had wide currency in England, and the emerging 
neurophysiologicall  discourse are especially relevant here. Subsequent 
chapterss examine how Jevons's persistent use of mechanical analogies in 
structurin gg his research made him transform the way economists approach 
theirr  subject. From this unified perspective we can see how Jevons's mani-
foldd and imaginative contributions to widely different fields of inquir y 
helpedd to shape modern economics. 


