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66 Mimetic Experiments: Constructing Evidence 
forr  Theories 

Myy Clouds are intended to represent physical systems which, like gases, 
aree highly irregular, disorderly, and more or less unpredictable. 

Karll  Popper, Of Clouds and Clocks: An Approach to the Problem of Rationality 
andand the Freedom of Man. 

"AA Fool, Mr. Edgeworth, is one who has never made an experiment." 
Suchh are, I believe, the exact words of a remark which Erasmus Darwin addressed 

too Richard Lovell Edgeworth. They deserve to become proverbial. 
Willia mm Stanley Jevons, Experimental Legislation and the Drink Traffic 

6.11 Introductio n 

Duringg the late 1850s, Jevons conducted experiments on the formation of 
cloudss and published three articles on the subject.1 As was the case for 
manyy of his early publications, these articles hardly received any attention. 
Jevonss mentioned the articles in a letter of October 9th 1858 to his cousin 
Harryy Roscoe2 and assured him that he was convinced of the truth of his 
experimentall  findings, although he did not expect to be credited for it in 

11 'On the Cirrous Form of Cloud' and 'On the Forms of Clouds' appeared in the London, 
EdinburghEdinburgh and Dublin Philosophical Magazine and Journal of Science (1857, 1858a). 'On 
Clouds,, Their Various Forms, and Producing Causes', a more comprehensive and detailed 
version,, appeared in the Sydney Magazine of Science and Art in 1858 (1858b). In these arti-
cless Jevons explained the formation of clouds 'from a simple experiment' (1858a, 241). At 
thiss time, Jevons regularly chose the Philosophical Magazine to communicate his findings. 
Ass noted in the introduction, he refrained from doing so after the Philosophical Magazine 
refusedd the Notice on a General Mathematical Theory of Political Economy for  publication. 
Seee Grattan-Guinness 2000. 
22 As noted in the introductory chapter, Harry Roscoe would later become Professor of 
Chemistryy at Owen's College, Manchester. 
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thee future: 'I am quite reconciled to the expectation that everything which I 
havee said wil l be attributed to some previous writer or adopted by some 
subsequentt one, so that I shall be quite shorn of all credit' (PC 2:354). 

Jevonss conducted these experiments during his five year stay in Austra-
lia,, where he was appointed as assayer at the new Mint of Sydney. The 
workk at the Mint soon gave him ample opportunity to pursue his scientific 
interests,, which in these days were predominantly devoted to chemistry 
andd meteorology. In effect, Jevons was the first to make a systematic col-
lectionn of meteorological observations on Australian weather. He contrib-
utedd a lengthy piece to Waugh's Australian Almanac for the year 1859 
containingg a wealth of material on, among other things, average tempera-
turess and annual rainfall. He also ingeniously used inverted world maps to 
comparee the climate of Australia with that of Mediterranean countries (see 
Nicollss 1998). 

Thee raw material of Jevons's contribution to Waugh's Almanac most re-
sembless what statisticians in other fields, such as economics, might have 
beenn dealing with at that date. Indeed, as is observed in Klein (1997), 
Jevonss was not the only person to shift from meteorology to statistical 
economicss and we can be certain that his empirical work in economics was 
influencedd by his meteorological research.4 The connection between 
Jevons'ss work in meteorology and his empirical statistical economic work 
produces,, however, one of the major historical queries with regard to 
Jevons'ss work. It sets Jevons's empirical work quite apart from his theo-
reticall  investigations of which the Theory is, of course, the major example. 
Myy argument in this chapter is that data and theory are much more inter-
wovenn than such an account would suggest. In effect, Aldrich (1987, 248) 
pinpointedd the underlying issue at stake, when he, in reference to Jevons's 
PrinciplesPrinciples of Science (1874), argued that the use of statistical methods in 
Jevons'ss eyes was appropriate 'once we are sure that we have correctly as-
certainedd the form of the function to be fitted'. The tine issue is how to as-

33 And how right he was! As demonstrated in Galisson and Assmus 1995, and Galison 1997, 
ch.. 2. These detailed accounts of Victorian scientists' involvement in cloud experiments fail 
too mention Jevons's experiments or those of Lord Rayleigh in the early 1880s, who was the 
onlyy person who paid proper tribute to Jevons's experiments (see especially Schmitt 1995). 
44 See Klein 1997, Ch. 5, Peart 1996. White (1991, 80-1) rightly points out that in the Theory 
Jevonss referred to Herschel's discussion of meteorological laws with respect to the confir-
mationn of his theory of utility (see Jevons 1871, 140-1). At the turn of the 19th century, 
Henryy L. Moore's statistical economics was heavily influenced by meteorology, in its meth-
odss as well as in its content. On Moore, see Morgan 1990 and Le Gall 1999. 
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certainn the form of the function. For  Jevons, this involved a complex inter-
playy of theory and data. 

Jevons'ss experimental practices are illuminatin g here. As many experi-
mentall  scientists, Jevons was full y aware that empirical data do not speak 
forr  themselves: the experimental scientist is not a passive observer, per-
ceivingg reality and only then arrivin g at an explanation. Rather, he uses 
experimentall  practices to reveal the phenomena from the data, the actual 
observationss are loaded with error. One might think of these phenomena in 
termss of essential characteristics or  mean values.5 Phenomena could then 
bee further  analysed to reveal the natural laws to which they obeyed. For 
Jevons,, these laws were stable functional relationships. The step from phe-
nomenaa to laws depended criticall y upon the role of analogy, given the 
manyy possible mathematical relations consistent with the phenomena. In a 
nutshell,, this procedure can be seen in Jevons's experiments on cloud for-
mation,, in his Principles of Science, and also in his statistical studies. 
Jevons'ss experiments on clouds thus serve as a kind of format from which 
itt  is evident that his general approach to science did not involve a split 
betweenn pure theory and statistics, but was rather  motivated by a unified 
frameworkk in which analogical reasoning played a dominant role. 

Jevonss based his analogies on very strong mechanical presuppositions. 
Inn fact, for  Jevons, the mechanical character  of the law governing a phe-
nomenonn was never  questioned. In many cases, this dogmatism proved to 

55 The distinction between observations and phenomena is akin to Bogen and Woodward's 
19888 distinction between data and phenomena. Bogen and Woodward introduce this dis-
tinctiontinction  in order  to distance themselves from 'a widely shared view of science', in which 
scientificc theories are supposed to 'predict and explain facts about "observables"' (303). 
Theyy argue that this view is 'fundamentally incorrect'  (305). According to Bogen and 
Woodward,, theories explain phenomena, or  'facts about phenomena', and data (observa-
tions)tions) give evidence for  the existence of these phenomena (305). They provide a straight-
forwardd example to clarify the purpose of the distinction. To determine the melting point of 
lead,, they say, 'one must make a series of measurements'. One typically 'does not determine 
thee melting point of lead by observing the result of a single thermometer  reading' (308). It is 
unlikelyy mat all die different measurements wil l be exactly die same, nor  does one trust just 
onee single measurement, for  how can one be sure that it has been measured correctly? If one 
cann make 'certain general assumptions' about die character  of me 'numerous other  small 
causess or  variation of "error"' , such as mem being independent, roughly equal in magnitude, 
andd averaging on the whole, then one wil l take 'the mean of die distribution ' to be 'a good 
estimatee of the true melting point'  (308). Such assumptions are typical of those made in ex-
perimentall  research and play an important role in Jevons's discussion of his so-called 
'Methodd of Means' in die Principles. 
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bee extremely fruitful. Indeed, as we have seen in the previous two chapters, 
itt was a guiding principle of his theory of labour, as well as his efforts to 
mechanisee the laws of the mind. His strong convictions on the mechanical 
andd deterministic character of social and natural laws gave him the liberty 
too introduce tools from the experimental sciences in economics, and to 
constructt substitutes when experimental methods failed. Jevons's me-
chanicall  analogies, combined with his skills in experimental practices con-
sequentlyy facilitated the introduction of mathematico-statistical tools in 
economics,, as wil l be argued in detail in this and the following chapter. 

6.22 Jevons's mimetic experiments on clouds 

Thoughh perhaps the first to bring clouds to the laboratory, Jevons was not 
thee only Victorian scientist who was intrigued by cloud formation. Charles 
Wilson'ss experiments on clouds are certainly the best documented, since 
hee was awarded the Nobel prize in 1927. Wilson built on Aitken's cloud 
experimentss which investigated the influence of dust in cloud formation. 
Victoriann scientists, as Galison and Assmus (1995, 228-232) point out, 
couldd be divided into two camps. One favoured 'abstract science', the 
other,, 'morphological science'. Abstract scientists aimed to extract univer-
sall  laws in mathematical form from specific observations, while morpho-
logicall  scientists, more like Linneaus, aimed at systematically cataloguing 
thee concrete phenomena of nature, investigating the morphological par-
ticularss of each separate class. An example of the latter was Luke Howard, 
whoo in 1802-3 proposed a taxonomy of clouds that came to be widely used 
viaa Goethe (see figure 11). These different attitudes explain the different 
wayss in which both strands of scientists appreciated experiments. Abstract 
scientistss aimed to isolate a specific causal relation under laboratory con-
ditionss in order to estimate the quantitative relation between cause and ef-
fect.. Morphologists, however, in so far as they favoured experimenting at 
all,, aimed to reproduce the 'dramatics in nature' under laboratory condi-
tions.. Their goal was - to use Galison's and Assmus's (1995) apt phrasing 
-- to 'mimic' the complexity of nature. These authors demonstrate how 
Wilson'ss cloud experiments at the Cavendish laboratory can be seen as a 

66 See Galison and Assmus (1995) and Galison (1997, ch 2) for detailed accounts of Victo-
riann scientists' involvement in cloud experiments. As noted above, however, neither of them 
mentionss Jevons's or Rayleigh's cloud experiments. 
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graduall  merging of these two traditions. Jevons's cloud experiments 
(whichh were also reproduced at the Cavendish) are a distinct forerunner of 
suchh merged traditions. 

Jevons'ss experiments consisted of an ingenious reproduction of clouds 
onn a miniature scale in another medium: liquid rather than air. His conclu-
sionn was that the 'miniature representation1 of clouds 'under conditions in 
whichh the immediate causes can be certainly known' gave reason to 'as-
sumee with complete confidence that similar motions and differences of 
specificc gravity have operated in the production of the atmospheric clouds 
inn question' (1858a, 241). Jevons produced experimental clouds according 
too Howard's taxonomy. The 1858 article in the London, Dublin and Edin-
burghburgh Philosophical Magazine was accompanied with a plate comprising 
off  a drawing of the experimental apparatus and engravings from photo-
graphss of the original experiment, showing a cumulus, two cumulo-strata 
andd a thundercloud. In addition, the less detailed engravings in the Sydney 
MagazineMagazine contained a cirrus and a stratus. The apparatus consisted of two 
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FigureFigure 12. Engravings ofJevons's photographs attached to 'On the Forms of 
Clouds',Clouds', London Edinburgh and Dublin Philosophical Magazine 

andd Journal of Science, 1858. 

glasss plates, held in a wooden frame at a distance of about 1/3 inch. The 
innerr space was filled with one or more layers of water, to which an addi-
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tionall  one was added through one or more of the glass tubes attached to the 
apparatus.. As an example, we may take the experimental design for the 
productionn of the cumulostratus (in figure 12 these are figs. 3 and 4). In 
thiss experiment, the inner space of the so-called section glass was filled 
withh two layers of water, both containing slight traces of ordinary salt.7 The 
comparisonn between air and liquid provided the name of his instrument, 
'becausee it contains a thin section of liquid, which was supposed to repre-
sentt a section of the atmosphere' (1858a, 243, 1858b, 163). The second 
stratum,, below the first one, contained in addition 2 parts to a 1000 of 
whitee sugar. This was added to make the two layers of water differ in spe-
cificc gravity. 

Thee purpose of the experiments was not solely to reproduce Howard's 
taxonomyy of clouds, but to unveil the uniform mechanism of cloud forma-
tion.. According to Jevons (1858a, 244, also 1858b, 164), 'a littl e reflec-
tion'' showed that 'the whole variety of the phenomena' was the result of 
*onlyy two essentially variable conditions': 

1st.. Original impressed momentum. 
2nd.. Gravity, which is called into play whenever we use two liquids dif-
fering,, however slightly, in specific gravity, but which does not in the 
leastleast affect the internal motions of a perfectly homogeneous fluid 

Inn the case of the cumulostratus, 'from the lower side of the apparatus' 
Jevonss projected a jet of water containing a trace of silver nitrate and 1 part 
perr 1000 of sugar. The specific gravity of the injected jet thus lay in be-
tweenn those of the two layers of water in the section glass. The injected 
streamm would ascend through the lower stratum to a certain height in the 
second.. But there 'its superior gravity wil l overcome its momentum' and it 
wouldd fall back into the lower stratum, where it again would be checked by 
thee lower fluid's greater specific gravity. During its journey through both 
layerss of water, the silver nitrate in the injected stream would react with 
thee ordinary salt contained in them, producing 'a cloud of chloride of silver 
.... shown in figs. 3 and 4' (1858a, 247-8,255). 

Inn a similar way, an experimental set-up in which an injected stream 
containingg silver chloride and 1 part per 5000 of its weight in sugar was 
addedd to only one layer of liquid containing a slight trace of salt, showed 

77 Schmitt (1995) notes that, for an active photographer and assayer of the mint, Jevons's 
choicee of the silver nitrate was at hand: silver nitrate being used to check gold purity and 
wass thus abundantly available. Jevons also used silver nitrate to fix photographs. 
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thee 'general form and internal motions of the cumulus' (1858a, 246). 
Jevonss assumed that the slight traces of salt and silver  nitrate, which were 
addedd to the separate parts of the liquids, did not affect the specific gravity 
off  the water. He - wrongly as we wil l see - assured the reader  that the ex-
perimentall  set-up excluded 'the action of all other  chemical or  physical 
forces''  (1858b, 164). 

Thee combination of form and motion is important and also plays a role 
inn Jevons's statistical work. By not merely looking at the form of clouds, 
butt  also at their  formation, Jevons was able to transcend Howard's mor-
phologicall  scheme in which the form of the cloud was the criterion for 
cataloguingg it in a specific way. Thus looking at clouds enabled Jevons to 
makee assumptions about the different causal factors that were at work in 
thee formation of all clouds, not just one particular  form, but that produced 
differentt  forms under  different conditions. There might thus be a uniform 
mechanismm at work in the formation of all clouds, producing different 
formss under  different circumstances. The main result of mimicking the 
formationn of real clouds in this way was that Jevons was able to refute an 
hypothesiss on the formation of thunderclouds that was popular  in his day. 
Accordingg to this hypothesis, thunderclouds were caused by electricity. 
Thiss hypothesis had become very popular  after  being first proposed by 
Luk ee Howard, who also considered the formation of the cirru s and cumu-
luss the result of 'electrical attractions and repulsions' (1858b, 175).*  Since 
thee experiment excluded electricity from its causal mechanism, Jevons was 
ablee to reject such theories as 'utter nonsense' (175): 

Possessing,, as I assume, a clear  idea of the motions and changes which 
constitutee a cumulus, and therefore the thunder-cloud, which is essen-
tiall yy a cumulus with a derivative and, as it were, organised system of 
cirru ss and stratus, I see no difficult y in offering an explanation which is 
att  least plausible (1858a, 253). 

88 Howard's hypothesis concerning the role of electricity in the formation of clouds makes it 
clearr that Galison's and Assmus's distinction between 'abstract' and 'morphological' scien-
tistss is an obvious simplification. It is nevertheless helpful in pointing out differences in sci-
entificc attitudes, or 'styles of reasoning' (Crombie) used by different scientists and in dis-
tinctt disciplines. For example, Howard (1802-3, 15) 'espoused' the theory of evaporation as 
developedd by John Dalton (1803). Galison's and Assmuss's purpose is to demonstrate how 
aa new way of approaching physics emerges from the merging of different styles of scientific 
inquiry.. My argument is that a similar merging of styles was of profound influence on 
Jevons'ss perception of statistical and theoretical research in economics. 
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Thee alternative explanation he gave was that the 'faint charge of electric-
ity ''  which is always present in the atmosphere becomes collected in the 
'wateryy particles' which, as in all rain or  storm clouds, become separated 
fromm the air. The air, deprived of its electrical charge and of its 'moisture', 
leavess the cloud at its summit. As long as newly moisturised air  is fed from 
below,, the electrical charge of the cloud becomes greater  and greater  until 
itt  reaches 'such a pitch*  that a discharge wil l occur  between the cloud and 
itss electrical counterpart, the earth. Hence, he concluded, electricity was 
nott  a 'primar y cause' in the formation of thunderclouds, but a secondary, 
derivedd phenomenon. 

Jevonss (1858b, 167-8) used 'what meteorologists call by Howard's ex-
pressivee name' a stratus as a benchmark which should convince the reader 
off  the validit y of his explanation (in figure 11, see Howard's figure c). 
Jevonss reproduced an engraving of his experimentally formed stratus in 
(1857)) and (1858b). The only thing Jevons feared was that his explanation 
wass 'not original'  (1858a, 253; 1858b, 167-8), for  none other  than John 
Herschel,, 'the highest philosophical authority' , had expressed 'the opinion 
thatt  [the agency of electricity] as a meteorological cause is exceedingly 
limited,, indeed that it may be altogether  left out of the account as produc-
tivee of any meteorological effect of importance on the great scale' (1858b, 
175,, quoting Herschel's Essays, 245. See also 1858a, 253). 

AA basic assumption of Jevons's experiment was that the behaviour  of 
thee water  in the instrument was similar  to the behaviour  of gases in the at-
mosphere.. This made Jevons's experiments genuinely mimetic. Jevons was 
awaree that such a claim required arguments to support it. In the Sydney 
Magazine,Magazine, Jevons paid great attention as to 'how to translate' the condi-
tionss in the section glass 'so to speak, into the language of the atmosphere' 
(1858b,(1858b, 164, original emphasis). In this process of translation, he gave 
somee plausibilit y to the claim that the only relevant forces at work in real, 
atmosphericc cloud formation were the same as those working in the section 
glass.. According to Jevons, 'gases are subject to the same laws of equilib-
riumm and pressure as liquids, excepting only as far  as they are modified by 
thee property of elasticity'  (1857, 26); gases can be more compressed or  ex-
pandedd than liquids. He argued that this property was irrelevant for  the 
formationn of clouds, since elasticity in itself could not 'be directly produc-
tivee of force or  motion'. The consequence of the argument was that 'free 
airr  will resemble in its motions a very rare liquid , and any part of the at-
mospheree wil l be subject to the same hydrodynamical laws as the interior 
off  a body of liquid ' (1858a, 242). Hence the conclusion that cloud forma-
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tionn was governed by momentum and by differences in the specific gravity 
off  gases. 

Somee scientists were only interested in extracting a universal law from 
thee experiment. Various commentators on such an approach to experi-
mentationn considered that scientists thus might loose sight of reality, only 
dealingg with artificial and not natural things (Galison and Assmus 1995, 
229).. In the view of these commentators, such scientists illegitimately ab-
stractedd from nature's complexity. The artificial objects arrived at might be 
perfectlyy dealt with by means of the calculus, but this did not mean that the 
phenomenaa of nature we observe was governed by the same mathematics. 
Naturall  scientists who were only interested in general laws, in the views of 
thesee critics, were not 'true to nature', that is true to nature's complexity. 
Accordingg to such critics, morphological science described nature as it was 
conveyedd to us by the eyes, without distorting it, and thus revealed more 
truee knowledge about nature, than abstract science could give. 

Mimeticc experiments filled a gap between both accounts of science. In 
reproducingg the dramatics of nature in the laboratory, the scientist had the 
bestt of both worlds: on the one hand, the experimental setting isolated a 
specificc causal structure and on the other, in mimicking nature it conveyed 
evidencee that this specific causal structure was really at work out there, in 
thee real world. This was the way in which Jevons conceived his experi-
ments.. He maintained that the ultimate goal of his experiment was to arrive 
att a mathematical description of cloud formation on the basis of the laws 
off  hydro-dynamics, while this mathematical description was legitimised 
forr producing the true laws of cloud formation on the basis of the resem-
blancee between the experimental clouds and their counterparts in the real 
world.. In this sense, Jevons genuinely fluctuated between an abstract and 
morphologicall  approach to science. On the one hand, he used the section 
glasss to isolate the causal factors involved in cloud formation, on the other, 
thee experimental result should reproduce the dramatics of nature. 

6 33 Artificia l clouds, real clouds, and clouds 'on an average' 

Thee obvious thing about Jevons's engravings is that they only faintly re-
semblee real clouds. Jevons's thick precipitates lost at least one of the char-
acteristicss of clouds, that John Ruskin had emphasised in the context of art: 
theirr airiness. According to Ruskin (1995, 34), many landscapists painted 
cloudss as a 'comparatively small, round, puffed-up white body' thus 'de-
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priving**  them of their  buoyancy and transparency - their  perpetual motion 
andd change. To what extent, then, could Jevons's precipitates be regarded 
ass 'tru e to nature'? 

Johnn Herschel, one of the outstanding scientists of his day, was recep-
tivee to the analogy. After  his return to London from Australia, Jevons read 
Herschel'ss entry on meteorology in the Encyclopaedia Britannica (1861) 
andd sent him copies of his two articles in the London Magazine. He re-
markedd that his experiments produced explanations of atmospheric phe-
nomenaa 'in substantial accordance' with those of Herschel, but which, ap-
parently,, 'had not fallen under  [his] notice'  {PC 2:432-3). Acknowledging 
thee articles, Herschel wrote that he had not indeed come across them, and 
wouldd have 'assuredly' referred to them had he known of them. Herschel 
addedd that 'being ... somewhat of a dabbler  in chemistry' he had 'often 
noticedd and been struck with the resemblance of finely derived precipita-
tionss formed by gradual mixtur e without agitation of mutually decompos-
ingg fluids to the forms of Cirrou s and other  Clouds'  {PC 2:433-4). 

Evenn though the analogy was convincing for  Herschel, Jevons did not 
thinkk it would be obvious for  less learned readers that his photographs of 
cloudss in the section glass resembled true atmospheric clouds. It was an 
informedd and not a naive mind which established this resemblance: 

Thee mind having once received a clear  and salient idea as to a probable 
causee of the cumulostratus, wil l apply it to every instance of that cloud 
whichh meets the eye in nature. This comparison is the test of the theory, 
andd must be the main ground on which my readers may judge of the 
trut hh of my conclusions (1858a, 248). 

Too establish the analogy between the miniatur e cloud and a 'real'  cloud, 
thee mind had to be educated to see ordinary clouds by the mechanism 
Jevonss claimed to be at work in the section glass. The causal theory was 
partt  of an informed observation. Jevons adapted the interpretation of his 
precipitatess accordingly. He assured the reader  that the precipitates pro-
ducedd were not direct reproductions of daily observed clouds, but con-
tainedd their  'essential characteristics'; they were 'typical '  clouds or  clouds 
'onn an average'. Jevons exchanged his experimentally produced clouds for 
thee clouds as depicted in Howard's taxonomy. 

Jevonss paid great attention to the translation of ordinary observations 
intoo the language of his theory. With respect to thunderclouds, he warned 
thee reader  that 'i t wil l very probably be impossible ... to recognize in the 
peculiarr  result of the last experiment any resemblance whatever  to the or-
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dinaryy conception of a thundercloud' (1858a, 250). In his 1857 article on 
thee Cirrous form of Cloud, Jevons included a drawing of an 'imaginary' 
sectionn of a thundercloud, which resembled the engraving with respect to 
CCC in the imaginary section: the 'cirrous crest moving with upper current' 
(1857,, 30). Also in his diary, though not unambiguously, he referred to the 
'curledd curious edges' as the elements which made thunderclouds 'known' 
(PC(PC 1:218). 

ImaginaryImaginary Sectimqfil Ttumder-cltmé near Sydney. 

J>J> (dotted ike) stew» jwnetkaj of two «areata of *ir*  the direction! «£ 
tliest»» bd«g HHÜetted bv arrasr» (A A). 

BB B, aw»»* showing «pwwrJ tmA bsekwiw*! enmnt ©f motet mat* 
h,h, Kghwtag «taking few» thuader-dbad to earth. 
CC C, tirauus crest movmg witl» «|*|N«r «wrest. 
S,, ( HKmng; M tower MMMteunvo*. 
B,, the « H W B » » «f érepfiïmg paetkm qf elmd at foot or back of «torm. 

FigureFigure 13. Jevons's drawing of an 'imaginary Thundercloud' in the 1857 article 
'On'On the Cirrous form of Cloud' in the London, Edinburgh and Dublin 

Philosophicall  Magazine and Journal of Science, p. 30. 

Inn the 1858 article in the same journal, Jevons emphasised that the main 
difficultyy of recognising a thundercloud in the experimental result, was 
thatt 'under varying circumstances' thunderclouds might be produced 
whichh 'to die superficial observer' differed completely 'in form and na-
ture'.. But 'closer examination' would reveal that all these clouds contained 
'inn greater or less degree' the 'essential characteristics of the perfect or 
typicall  thundercloud' (1858a, 250). Comparing the 'imaginary section' of 
thee thundercloud drawn in the 1857 article with the 1858 photograph (see 
inn figure 12, Jevons's figure 5), it seems that the only 'essential character-
istics'' of the thundercloud were the cirrous threads at die top of the pre-
cipitate. . 

Too the untrained eye, die recognition of the 'general form' of the cu-
muluss in figure 12 (that is Jevons's figure 2 in this figure) wil l cause even 
greaterr difficulties. For example, compare tbis engraving, which shows a 
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'regularr and extremely graceful fountain-like form', with Jevons's drawing 
off  a cumulus in his diary, 'which for magnificence & beauty' he had not 
seenn 'surpassed' (Jevons, 1971-82, 1:218). Just like Howard's cumulus 
(seee figure 11, Howard's image b), the drawing shows a much greater 
similarityy to a 'real' cumulus than the engraving made after the experi-
ment.. Both made by Jevons, we may ask which of the two included the 
'essentiall  characteristics' of the cumulus or, in other words, what the 
criteriaa were that he proposed to assess these characteristics. 

FigureFigure 14. Jevons's drawing of a cumulus, made during his journey 
toto the Gold Diggings at Sofala, March 9th-march 23rd, 1856, 

diarydiary entry 10th of March (PC p. 218). 

Jevonss assured the reader that in order to see the similarity between the 
experimentall  result and atmospheric clouds the mind had to go through a 
processs of 'abstraction' to detect the 'essential particulars' of the various 
formss of clouds (1858a, 250, also 1858b, 175). The experimenter was thus 
ablee to isolate the causal structure that gave rise to the formation of various 
typess of clouds in general. In the Sydney Magazine version, Jevons inter-
estinglyy wrote regarding this general causal structure about how various 
typess of clouds would behave 'on an average' under the influence of the 
solee causal determinants, momentum and specific gravity (1858b, 174, 
originall  emphasis). 
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Thee plate of drawings attached to the Sydney Magazine version of Jevons's 
articlee gives us more information on the factors at work in the process of 
visuallyy abstracting an experimental from a real cloud. Jevons's fig. IV is a 
descriptionn of the elements involved in the 'Natural Form of Cumulus'. 
Fig.. V in this plate is a somewhat more schematic drawing from a photo-
graphh of the actual experiment, than Jevons's fig. 2 in my fig. 12 is, as dis-
cussedd above. When we compare Jevons's fig. IV in the Sydney Magazine 
withh the drawing of the cumulus in his diary, we see that fig. IV not only 
registerss the form of the cumulus, but adds theoretical elements to it. The 
drawingg illustrated 'the general form and the internal motions of the cu-
mulus'' (1858b, 170). The capital letters, A, B, C, and D serve to structure 
ourr observation. Jevons (1858b, 178) explained the letters as follows: 

A:: Ascending current of warm moist air. 
BB Plane of precipitation of cloud. 
C:: Cumulose cloud. 
D:: Streams of air descending from cloud, and spreading out beneath 

planee of precipitation. 
 : sen, 

FigureFigure 15. Fragment j^.JKJU&rtU, .Varm,- 7%j.r öBwètr, 
ofof Jevons's drawings 
ofof a Cumulus after the 
experimentalexperimental results 
inin 'On Clouds; Their 
VariousVarious Forms, and 
ProducingProducing Causes', 
Sydneyy Magazine of 
Sciencee and Arts, 
1858. 1858. 

Thee 'general form' of the cumulus was illustrated 'with some approach to 
accuracy'' by the experiment, from which fig. V was drawn (see in fig. 15). 
Thee combination of Jevons's figures IV and V, both in fig. 15, show more 
clearlyy which part of the general form was isolated and reproduced, than 
thee isolated engraving of the photograph in the London Magazine. When 
wee consider the sequence of these images of the cumulus, we gain an idea 
off  how Jevons identified and isolated the causal factors of cloud produc-
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tionn and convinced the reader  that the experimental result visualised these 
causall  factors as the essential features of our  common observations. The 
temporall  sequence of these images, from the 1856 drawing of the cumulus 
inn his diary (fig. 14) to the drawings and photographs in his articles, at 
leastt  suggests some sort of inductive process, by which he identified the 
simplee causal factors explaining the form of complex 'real*  clouds. The 
objectt  of study shifts from the study of particulars, of observations or  data, 
too the essential characteristics of these particulars. These essential char-
acteristicss were better  captured by an average or  mean value than by any 
particularr  real object. By shifting from common observations to theoreti-
callyy informed phenomena, Jevons constructed the proof for  his own the-
ory. . 

Itt  was not by accident that, in scientific practice as portrayed by Jevons 
andd in both experiments and statistical research, averages were the values 
referredd to. What remained hidden to the eye could be revealed by a statis-
ticall  manipulation of the data or  by executing a controlled experiment. One 
couldd not perceive a typical cloud, or  a cloud '0/1 an average* in the at-
mosphere,, but such a cloud was produced in the section glass. To appreci-
atee die experimentally produced cloud as embodying the essential charac-
teristicss of 'real'  clouds, observable in the air, the mind had to go through a 
processs of abstraction. The end point of this process was to establish the 
generall  form of the phenomenon. In effect, Jevons's experiments aimed at 
explainingg the formation of clouds from simple mechanical principles. 

Forr  Jevons this meant two things at once. Such mechanical principles 
couldd be expressed mathematically: in a functional relation. This func-
tionall  relation was not only a mathematical nicety, but it showed the 'tru e 
law''  governing the phenomena, that is, the causal connection existing be-
tweenn them. The form of the function determined the kind of causal rela-
tionn existing between the phenomena. By means of his cloud experiments, 
Jevonss clearly hoped to show that the formation of clouds could be ex-
plainedd using the functional relations of hydrodynamics. He did not con-
siderr  himself able to derive such a mathematical relation, though this only 
conformss with Jevons's ultimate standard of scientific explanation.9 For 

99 I have found no evidence that Jevons himself attempted to find mathematical expressions 
forr  the formation of clouds. Raynold Schmitt recently (1995) examined how Lord Rayleigh, 
whoo received the Nobel Prize in 1904 for  the discovery of Argon, took up Jevons's cirru s 
experimentss in 1880 and considered the influence of heat to be the important determinant in 
contrastt  to Jevons, a factor  that Jevons, in a side remark, considered to be of no importance. 
Inn his experiments on the cirru s and the thundercloud, Jevons remarked that 'the difference 
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Jevons,, the experiments were instrumental in the search for simple func-
tionall  laws, or causal explanations in mathematical form. These explana-
tionss related to mean or average values, not to specific observations. Rea-
soningg by analogy played an important role in the process of arriving at 
suchh explanations. 

6.44 The 'target'  of scientific inquiry : averages and means 

Jevonss conducted his cloud experiments, as already noted, during his five-
yearr stay in Australia, relatively isolated from the intellectual and scientific 
scenee in Britain. At this time, he decided to turn away from the natural sci-
encess to devote his scientific interests to political economy, for him the 
queenn of the social sciences. To some extent, the situation Jevons encoun-
teredd in political economy resembled the split between abstract natural sci-
entistss on the one hand and morphologists on the other. John Stuart Mill' s 
PrinciplesPrinciples of Political Economy (1848) was the dominant account of the 
sciencee and his methodological views as put forward in his famous 1836 
essayy were clearly framed within the idea of economics as an abstract sci-

off  the temperature of the strata in this experiment is not a material point' (1857, 26, also 
1858a,, 249). In the two-layer case of a heavy liquid above a light one, Rayleigh found a 
mathematicall  expression that was only rediscovered in 1950 by Sir Geoffrey Taylor and is 
noww known as the Rayleigh-Taylor instability: 'an important process in plasma dynamics, 
super-novaee explosions, and heavy-nuclei collisions' (Schmitt, 1995, 14). In a footnote to 
thee article describing this result, Rayleigh explicitly considered his calculations to be an il-
lustrationn of 'the theory of cirrous clouds propounded by the late Prof. Jevons (Phil. Mag. 
xiv.. p. 22, 1857)' (Schmitt 1995, 14, quoting Rayleigh.). The experiment Rayleigh referred 
too is depicted on p. 24 of Jevons's 1857 article and can also be found as fig. HI. of Jevons's 
platee in the Sydney Magazine article. Eleanor Balfour, Rayleigh's assistant, described die 
experimentss at the Cavendish Laboratory as follows: 

Wee repeated several times me experiment of W.W.(tt'c7) S. Jevons ... on the formation 
off  cirrous clouds ... The effects obtained resembled those described by him only gener-
allyy ... the filaments seemed not fine enough to correspond with his description and 
drawingg (Schmitt 1995,15, quoting Balfour). 

Rayleigh'ss mathematical results came too late, for Jevons died before the article appeared. 
Schmittt (1995, 16) suggests that it is quite plausible that Jevons's death 'prevented' Ray-
leighh from exploring the topic with Jevons and made him decide to publish what he had. 
100 Nowadays, Jevons's experiments are no longer considered to be an explanation of the 
formationn of clouds, but rather an explanation of the formation of so-called salt fingers in 
thee ocean (see Schmitt 1995). The interpretation of the experiment differs accordingly. 
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ence,, while simultaneously biased against the use of numerical data to 
supportt  the proposed theories. 

Itt  is well known that this bias was based on the difficultie s of conduct-
ingg experiments in economics. John Elliot Cairnes's lectures on the Char-
acteracter and Logical Method of Political Economy, first published 1857, re-
statedd Mill' s methodological views. In a lucid and transparent style, Cair-
ness illustrated his arguments with a variety of examples to show that the 
usee of numerical methods in political economy might easily lead the sci-
entistt  astray in sorting out the 'true' causes governing economic phenom-
ena.. Both Caimes and Mil l retreated into the safe realm of introspectively 
securedd mental laws that, combined with a limited set of natural laws, pro-
ducedd tendencies which worked with the same certainty as the laws of na-
ture.. On the other  hand, there were those statisticians and political econo-
mistss who traced back the occurrence of a specific concrete phenomenon 
too a wide variety of causal factors. Tooke's History of Prices (1857, the 
lastt  two volumes written by Thomas and Willia m Newmarch) may serve as 
aa monumental example here, but a similar  approach was, in fact, motivat-
ingg much of the research by political economists of the historical school, 
suchh as Clif f Leslie." 

Bothh approaches agreed on the uselessness of the experimental approach 
too economics and the importance of historical detail when turnin g to the 
concrete.. Though Mill , as we have seen, considered it to be possible to 
subjectt  the laws of the mind one by one to 'the ordinary methods of obser-
vationn and experiment' used in the natural sciences, this was of no help in 
thee face of concrete economic reality. By isolating just one causal relation 
onee would never  reproduce the complexity of economic data in which a 
multitud ee of causal relations interfered to produce a specific historical out-
come.. No wonder  that Cairnes concluded that economic laws did not admit 
off  quantitative statement ([1875] 1965,129). 

Jevonss read Cairnes's lectures intensely, but he did not approve of their 
conclusions.. It was part and parcel of his own experimental practices that 
scientificc inquir y never  should aim to explain particulars, but rather, distil 
thee essential characteristics of phenomena. This was not a goal per  se, but 
suggestedd by the specific theories a scientist was confronted with (as in 
Jevons'ss refutation of the 'electricity theory' of the formation of thunder-
clouds)) or  the practical problems he aimed to solve (as in many of his em-

111 For a recent account of Tooke's approach to statistics, see Hoover and Dowell (2001). 
11 On Mill' s struggles with 'facts in the concrete', especially see De Marchi 2000 and also 
Hollanderr and Peart 1999. 
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pineall  studies in economics). Data were a means of providing evidence for 
thee essential characteristics of the phenomena, which Jevons considered 
couldd be unveiled by the tools of experiments and statistics. Whether an 
experimentt or statistics were the more suitable tool depended on the extent 
too which the scientist was able to control for other causes. The so-called 
'methodd of means' served both in controlled experiments and in statistics 
too 'measure pure effects' (Kim 1995, 147). Jevons spelled this out in his 
PrinciplesPrinciples of Science. According to Jevons, 'the average, when employed 
inn its proper sense of a fictitious mean ... enables us to make a hypotheti-
call  simplification of a problem, and avoid complexity without committing 
error'' ([1874] 1958, 363). 

Inn Jevons's eyes, this made Quetelet the 'true founder' of the social sci-
ences.. For Quetelet, the mean was not just a statistical average; it was the 
'target'' of scientific inquiry and even described by him as society's centre 
off  gravity (Klein 1997, 122-3). In a very short note on Comte's philosophy 
inn Nature (1875), Jevons emphasised the importance of mean or average 
valuess in relation to probability theory: 'As to social science, the Method 
off  Means and the law of divergence from an average, founded on the the-
oryy of probability, are simply the alpha and omega of scientific method. ... 
Quetelett is the true founder of exact social science, and his long labours 
consistedd of the unwearied application of the doctrine of chance to the vast 
bodiess of statistical facts.' Quetelet's method, however, was also of utmost 
importancee in the natural sciences. 'The more exact and perfect, in fact, a 
sciencee becomes, the more complete is the application of the rules derived 
fromm the theory of probability' (Jevons 1875,492).13 

Inn his empirical studies, however, Jevons only loosely relied on prob-
abilityy arguments to support his case. As has been pointed out by Kim 
(1995)) and Peart (1995), Mil l and Cairnes believed that one should do jus-
ticee to all 'disturbing causes' in concrete applications of the theory, 

133 Note that Jevons's use of probabilistic terminology does not make him a forerunner of the 
probabilisticc revolution. Jevons did in no way assume that (economic) variables themselves 
weree distributed probabilistically. In his use of probabilistic terminology, such as averages 
andd means, 'disturbing causes' were considered as errors of measurement. See Peart 1995 
onn this. There was no doubt, for Jevons, mat the phenomena themselves followed rigidly 
deterministicc laws. See, for example, Jevons ([1874] 1958,222). 
144 For example, 'The laws obtained by these methods were taken by [Cairnes] to represent, 
nott what will actually take place, but what would take place in the absence of disturbing 
causes.. If there are discrepancies between an economic law and the facts, it implies no more 
thann the existence of disturbing causes or overlooked principles. He thus concluded that 
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whereass in practice, Jevons treated these disturbing causes as 'noxious er-
rors4,, assuming their effect to average out. Such an assumption was in its 
turnn implicitly based on assumptions on the distributional characteristics of 
suchh errors. 

Forr Jevons, the goal of science was never to explain data. From the very 
outset,, science only aimed at explaining the causes of the phenomena for 
whichh the data were evidence. These causes were conceived as the me-
chanicall  causes which, in Jevons's eyes, governed the universe. Jevons de-
notedd the phenomena he aimed to explain as tendencies, for example, in 
thee introduction to The Theory of Political Economy (1871, 23). To 'de-
tect'' such a tendency the economist had to make use of mean or average 
values,, but visual means might also come to aid. By taking 'wide aver-
ages',, 'mere caprice' was averaged out (22-23).15 In the second edition of 
thee Theory, Jevons emphasised that the 'average laws' thus obtained ap-
pliedd to 'what I have elsewhere called the "Fictitious Mean", that is to say, 
theyy are numerical results which do not pretend to represent the character 
off  any existing thing' (1879, 97-8). One could not directly observe an av-
eragee or mean value, but laws applied to these values, and not to the direct 
observations,, or data. It was only by learning 'to discern the operation of 
laww even among the most perplexing complications and apparent interrup-
tions'' that 'we shall have a Science of Economics' (1879, 120-1). Thinking 
aboutt these issues, Jevons not only relied on his practical knowledge of 
experimentss and statistics, but relied on his views on logic and analogical 
reasoningg as well. 

6.55 In search of simple laws: rational and empirical formulae 

Avoidingg complexity is searching for simplicity. The search for simple 
laws,, or simple causal relations, is one of the major themes in Jevons's 
PrinciplesPrinciples of Sciences (1874). Jevons used his formal logic to illustrate the 
relationn between complex data and simple laws. He relied here on his dis-
tinctionn between direct and indirect deduction. Induction, the inference to a 
uniformm law from a complex set of data, proved to be the 'inverse process' 
off  indirect deductive inference. Jevons's ([1874] 1956, 125) gave the fol-
lowingg two premises as an example: 

economicc laws could "neither be established nor refuted ... by statistical or documentary 
evidence"'' (Kim 1995,143). 
155 On Jevons's use of 'wide averages', especially see Peart (1995). 
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A=AB(1) ) 
B=BCC (2) 

(whichh he interpreted as: iron (A) is a metal (AB), a metal (B) is a good 
conductorr of electricity (BC)). 

Thee full list of possible combinations of terms was given by the so-
calledd Logical Alphabet: a list growing exponentially with the number of 
termss involved. Jevons denoted negations of terms with a small letter; the 
threee terms A, B, C, then give the following eight combinations of terms 
(listedd in the logical alphabet): 

ABCC (a), ABc (0), AbC (y), Abe (8), aBC (e), aBc (£), abC (r)), abc (6) 
Makingg indirect deductive inferences was, according to Jevons, essentially 
similarr to the method of negative proof in mathematics: proving that the 
oppositee leads to contradiction. Of all possible combinations of terms, 
thosee inconsistent with the assumptions were eliminated: y and 6 are in-
consistentt with (1), and |J and £ with (2). Hence, only ABC, abC, aBC and 
abcc remained. 

Itt thus appeared to Jevons that from a limited set of simple premises an 
avalanchee of conclusions could be drawn. Jevons used his logical machine 
too do so. At the time, it was considered to be a disadvantage that this ma-
chinee gave all possible inferences, instead of selecting the interesting ones 
andd summing them up efficiently. Jevons turned what was generally con-
sideredd to be a vice into a virtue: this disadvantage gave him the clue to 
onee of the great philosophical puzzles: inductive inference. The great diffi -
cultyy of induction, according to Jevons, consisted of reasoning from the 
complexx set of conclusions back to the original simple set of premises. In 
thiss sense, induction was the 'reverse process' of deduction. Memory here 
wass an important aid, and this, we have seen, limited the usefulness of his 
machine.. Reasoning backwards from the four combinations ABC, abC, 
aBCC and abc to the original premises, the reader would, according to 
Jevons,, 'probably remember at once that they belong to the premises 
A=AB,, B=BC'. Should the reader not remember this (which is perfectly 
understandablee for a modern reader, who is not acquainted with the details 
off  Jevons's logical system), he 'would need a few trials' (125). 

Thee complexity of inductive inference grew explosively with the num-
berr of terms involved. This made it highly improbable to make a reasoned 
inferencee from an avalanche of data to their underlying 'laws'. According 
too Jevons, this showed the importance of reasoning by analogies in science 
andd the importance of formulating hypotheses. Though he agreed with Ba-
con,, and all empiricists since, that science started from observations, Ba-
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conn was at fault when he claimed that law-like knowledge could be derived 
byy just collecting data. The scientist had to formulate hypotheses: he had to 
havee recourse to analogies to arriv e at the simple laws producing the em-
piricall  complexity (Mays 1962, 228). 

Reasoningg by analogies is a major  theme in The Principles of Science, it 
runss through the whole of the book and receives special focus in Chapter 
28.. Jevons made it clear  that discovery in science was most often 'accom-
plishedd by following up the hints received from analogy'. Analogy func-
tionedd as a 'Guide in Discovery' (629), as a heuristic tool to discover  the 
simplee unifying laws of nature. Indeed, the difference between the search 
forr  generalisation and analogies was 'only a matter  of degree' (627). 
Analogicall  reasoning was sometimes even described as equivalent to sci-
encee itself, as 'the detection of identity and the recognition of uniformit y 
existingg in many objects' (644). 

Whenn the object of study was quantitative in nature, as Jevons assumed 
themm to be in all of the sciences, the ultimate goal was to find the mathe-
maticall  formula governing this object. Just as the wide variety of permuta-
tionss of terms was governed by simple laws, a seemingly unconnected ar-
rayy of numbers could equally be governed by a simple formula. Jevons 
gavee the example of Bernoulli numbers, which 'seem to set all regularity 
andd method at defiance ... [yjet they are derived from the most regular  and 
symmetricall  laws of relation' (124). Jevons supposed that such a search for 
simplee laws could be extended to all objects of nature (and, we may add, to 
societyy as well): 'I t is the same throughout nature; the laws may be simple, 
butt  their  combined effects are not so simple, and we have no clue to guide 
uss through their  intricacies' (126). Both the combination of effects and our 
'placee of observation' complicated the search for  simple laws. Relying on 
Herschell  (1857), Jevons distinguished between the rational and the empiri-
call  formula. He described the search for  a natural law as the search for  the 
'rationall  formula' governing the relation between two different variables 
(489). . 

Accordingg to Jevons, it was always possible to formulate a mathemati-
call  equation relating two different quantitative magnitudes. Such an equa-
tion,, however, did not give insight into the 'reason' for  the conjoined 
variationn of these magnitudes, nor  did it offer  any insight into their  possi-
blee causal connection. 'We do not learn what function the variant is of the 

166 Also see White (1989a, 432nl5). Jevons's conception of the empirical formula was also 
influencedd by Jamin's Cours de Physique de VÉcole Polytechnique (1858-66), a work he 
referredd to throughout the Principles. 
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variable,, but we obtain another function which, within the bounds of ob-
servation,, gives nearly the same values' (489). Jevons denoted such for-
mulae,, calculated on the basis of a given set of numerical data, as 'empiri-
call  formulae' or 'empirical laws' (487-9). He warned that one might be 
wronglyy inclined to think that the calculation of such empirical formulae 
solvedd the problem of inductive inference. However, since these formulae 
didd not entail a causal relationship, they did not 'coincide with natural 
laws'' (489).17 

Thee search for an explanation as opposed to an empirical formula was 
closelyy related to the search for stable mathematical relations. A rational 
formulaa was, according to Jevons, stable over the whole range of possible 
valuess of the two variables. Such a rational formula can be considered as 
thee mathematical expression of a 'covering law'. The form of an empirical 
formula,, or law, is derived from a limited number of observations, be-
longingg to a limited interval in space or time. Hence, even if such an em-
piricall  formula (on other grounds) might turn out to be the rational one, 
theree are no grounds whatsoever to take the one for the other. 

Thee stability of the rational formula was identical to the stability of its 
functionall  form. Once the scientist was confident that the functional form 
wass the correct, 'true' or rational one, the 'remainder of the work', Jevons 
argued,, 'is mere mathematical computation to be performed infallibly ac-
cordingg to fixed rules.' These rules include those 'employed in the deter-
minationn of empirical formulae' (491). Natural laws then, in the eyes of 
Jevons,, described stable, simple functional relations. These functional re-
lationss could be approached by empirical formulae, but one could never 
concludee on the grounds of empirical data alone that an empirical formula 
coincidedd with the rational one: the 'true' natural law. 

177 As a consequence, a causal relation cannot be equated with a simple correlation between 
twoo different variables, as Peart (1996, 209) suggests. However, a regular succession of 
eventss was a necessary, but not sufficient, condition for the establishment of a causal rela-
tion.. The establishment of the rational functional form was decisive, and this in no way co-
incidess with the regularity view entailed in correlation. Indeed, Jevons's distinction between 
thee empirical and the rational formula pinpoints the difference between causality and corre-
lation. . 
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6.66 The graphical method 

Itt was clear to Jevons that given the infinite number of functions, a lucky 
hitt on the rational one was highly improbable. He argued that by conduct-
ingg a 'survey of the numbers' the scientist might form an idea of the func-
tionall  form. The use of an additional method might also be of help; the 
graphicall  method: plotting the data and drawing out the form of the curve.18 

Ourr 'haphazardous trials' might thus be 'reduced within a narrower 
sphere'.. But 'unless we have almost the whole curve before us', this pro-
ceduree remained surrounded with 'great uncertainty' ([1874] 1958, 491). 
Jevons'ss use of the graphical method was not a search for the best fit of the 
graphh to the data; it was a first step to the best explanation. . 

Inn an intriguing paper, White (1995) gave the following example of a 
graphh apparently plotting price quantity data (see fig. 16).19 White com-
paredd this graph with Jevons's computation of a mathematical formula 
fromm the so-called King Davenant price quantity data for corn, a table 
muchh discussed in Jevons's day, which will be commented on in more de-
taill  in the next section. White (1995, 21) attempted 'to fit  an equation to 
thee data' of the reproduced graph with the same formula as used for the 
Kingg Davenant data. But the resulting fit  'suggests that, even if Jevons had 
donee so, the result would have been cumbersome when compared with his 
resultt for the King Davenant Price Quantity Table.'20 

Itt is of course a matter of guessing whether in White's example Jevons 
attemptedd to fit a graph to the data or not. It may also be that Jevons was 
usingg the graphical method as outlined in the Principles. The goal of the 
graphicall  method was to obtain, 'by the form of the curve', an idea of 'the 
classs of functions to which our results belong' (Jevons [1874] 1958, 494). 
Onn p. 493, Jevons gave an example of the use of this method. He minutely 
describedd how one might draw a continuous line 'which will approximate 

188 Jevons was well aware that issues about die scale of the graph and the plotting of the data 
weree of importance in searching for the right analogy or part of the theory to obtain an indi-
cationn of the 'true' functional form. It was not in passing that he mentioned the way Perkin 
andd Regnault made use of the graphical method (Regnault carrying 'the method to perfec-
tionn by laying off the points with a screw dividing engine'). For an exposition of mis 
methodd Jevons referred to Jamin's Cours de Physique de l Êcole Polytechnique, vol. ii, 24, 
&c.. The Jamin family were renowned instrument makers. 

Seee White (1995). Jevons's drawing of the graph, catalogued in Jevons's papers at the 
Johnn Ryland's Library, Manchester, as JA 6/48/49, is taken from this paper. 
200 In a footnote, White added that Stigler suggested to him that the dotted line in the curve 
mightt have been drawn 'with a disc or a compass'. 
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FigureFigure 16. White's (1995) reproduction ofJevons's drawing of an alleged Price 
LawLaw Graph. (Not the original size). Jevons Archives, Manchester, J A 6/48/49. 
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thee true law more nearly than the points themselves'. With modern eyes 
wee may be inclined to take Jevons's drawing as a very rudimentary fitting 
off  a curve to the data. If we take both the graph reproduced by White and 
thee graph in the Principles (figure 17) as examples of Jevons's use of the 
graphicall  method, the goal was not to fit the graph to the data, but to obtain 
ann idea of the class of functions to which the 'rational function' belonged, 
thatt is, to obtain an idea of the causal explanation of the general phenom-
enaa behind the actual data. 

FigureFigure 17. Jevons's 
illustrationillustration of his 
explanationexplanation of the 
graphicalgraphical method. 
Principless of Science, 
[1874]]  1958, p. 493. 

VARIABL E E 

Thoughh in Jevons's depiction of the graphical method, data were used to 
limi tt the range of functions, the rational function could not only be ob-
tainedd with their help. The relation between the 'variable' and the 'variant' 
ass found by the graphical method only gave an indication what theory 
mightt be relevant in the case at hand and hence where to look for an anal-
ogy.. By using the graphical method, an explanation was suggested, but not 
found.. To obtain an explanation, additional elements had to be inserted 
whichh came from another source: theory. When the constraints on the 
functionall  form coincided with the graph suggested by the data, a rational 
explanationn had been found. Jevons's experiments on the exertion of mus-
cularr force provided a case at hand and Jevons referred to these experi-
mentss in the Principles, as I alluded to in Chapter 4.1 will give two exam-
pless here: Jevons's derivation of the mathematical expression for the King 
Davenantt table of price quantity data of corn, and his statistical manipula-
tionss to explain the autumnal drain in the money market. 

""  Jevons even gave the address of the merchant where the 'engraved sheets' for drawing a 
curvee might be obtained. 
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6.77 Jevons's expression for  the King Davenant Law 

Jevonss used the King Davenant table of prices and quantities of corn in the 
TheoryTheory to demonstrate how a mathematical function might be inferred 
fromm data as positive evidence for his theory of utility. In effect, Jevons 
tookk the variations of prices of corn as the 'only test we have of the utility 
off  the commodity to the purchaser' (1871, 140). The choice of this table 
wass of course not incidental. It was discussed in Whewell (1830), Tooke 
(1838)) and Cairnes (1857), among others, and played an important role in 
argumentss at the time for and against the possibility of mathematising eco-
nomics.222 We can be quite sure that Jevons took issue with remarks made 
byy both Cairnes and Tooke, who claimed that 'no reliance can be placed on 
thee accuracy of such calculations*  (Cairnes [1857] 1875, 126, also refer-
ringring to Tooke). For Jevons, the table gave numerical support for his utility 
theoryy and also endorsed his endeavour to mathematise economics, even 
grantedd the limitations in the availability and accuracy of data which 
economistss faced in comparison with the other sciences. Thus the utility of 
moneyy was allegedly not a constant when income varied and Jevons ad-
mittedd that 'great difficulty is thrown in the way of all such inquiries by the 
vastt differences in the conditions of persons' (1871, 142). 

Thee procedure Jevons followed in obtaining numerical estimates is akin 
too his description of the graphical method in the Principles. By using the 
graphicall  method one might 'ascertain with some probability' some of the 
propertiess of the function (are there any asymptotes etc.). Jevons warned 
thatt one should only use this method in an informed way since 'curves of 
almostt any character can be made to approximate each other for a limited 
extent,'' which would require 'a kind of divination" to ascertain what the 
actuall  function would look like. By comparing the properties of the func-
tionn with the results of previous investigations, the search for the rational 
formulaa would not be a blind guess, but would, on the contrary, use the 
'theoreticall  knowledge of the kind of function applicable to the case' 
(491). . 

Oncee we had ascertained 'what we believe to be the correct form of the 
function',, the computation of the parameters became a matter of 'mere 
mathematicall  computation to be performed according to fixed rales' (491). 

2222 An overview is given in Creedy 1986. For an extensive discussion of the place of the 
Kingg Davenant Table in Jevons's Theory see White 1989a, esp. 431-443, and further Aldrich 
19877 and Kim 1995. 
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Forr  a description of these rules, Jevons referred to Jamin's Cours de Phy-
siquesique de l'Ecole Poly technique, vol. ii, 50, and he stated these in the se-

Selectingg some of our  results widely apart and nearly equidistant, we 
formm by means of them as many equations as there are constant quanti-
tiess to be determined. The solution of these equations wil l then give us 
thee constants required, and having now the actual function we can try 
whetherr  it gives with sufficient accuracy the remainder  of our  experi-
mentall  results (491). 

Onlyy once the actual function had been 'correctly ascertained', Jevons 
suggestedd using the Method of Least Squares 'to determine the most prob-
ablee values as given by the whole of our  experimental results'  (492). But in 
Jevons'ss view the method of least squares only came into play after the 
'correctt  function' had been ascertained, as an optimising procedure for  the 
valuee of the parameters. 

Thee choice of the function for  the King Davenant table was clearly theo-
reticallyy informed, though his considerations were somewhat ad hoc.24 Sti-
glerr  (1994), who succinctly solves the puzzle of how Jevons derived nu-
mericall  values for  his parameters, describes Jevons's procedure as an at-
temptt  to 'fit '  the equation to the data. This is to a certain extent justified, 
forr  once the form of the curve was chosen, the computation of the pa-
rameterss was a matter  of fittin g the equation. However, if it had been 
Jevons'ss sole aim to arriv e at the best fit,  his choice for  the general form of 
thee equation is far  from logical. Whewell had already found 'that the thir d 
differencee of the relative price is constant and the "  data"  can be exactly 
fitfit  by a cubic' (1994, 185).25 'An astute numerical scientist'  (Stigler  1994, 
187)) lik e Jevons, who was well read in critical studies about the King 
Davenantt  table and equally well read in the current research on the method 
off  differences, would certainly have stumbled upon this equation. Appar-

233 In fact, Jevons's whole discussion was strongly influenced by the description given in this 
workk about using the graphical method, and rinding a functional form. 
""**  This is of course a recurring problem in utility theory since utility functions do not pro-
videe sufficient constraints on the form of the demand curves. It was in effect one of the rea-
sonss Jevons considered his numerical estimate of the King Davenant function only as an 
empiricall  formula. 
~~ For an exposition of the method of differences as applied to the King Davenant Table, see 

Greedyy (1986). The exact fit is: y = 25 - 62 1/3 x + 55 x2 - 16 2/3 x3. 
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ently,, Jevons rejected it, and the question is: why? The answer is, of 
course,, that it was not his purpose to just find the best fit. The form of the 
curvee should give an explanation of the data in the table. 

Jevonss proposed two arguments that made the general form of the curve 
asymptoticc to both axes. The first was that he did not think it plausible that 
'thee price of corn should ... sink to zero, as, if abundant, it could be used 
forr feeding horses, poultry, and cattle, or for other purposes for which it is 
tooo costly at present' (151). Jevons referred to vague hearsay evidence that 
lentt some credibility to this argument. The other argument was that the 
pricee would rise rapidly when the quantity was diminished, becoming infi-
nitee before the quantity was zero. This supplied him with an argument for 
includingg the constant b in the equation. 

Evenn if his other considerations to 'explain price movements of quanti-
tiess which were much less or more than the normal production level' 
(Whitee 1989, 441n45) would have been purely ad hoc, they nevertheless 
illustratee that it was not his purpose to find the best fit. The cubic function 
wouldd have been one, but it did not provide a plausible explanation. The 
formm chosen did: the explanation is, so to say, embodied in the form of the 
curve.. The theoretical considerations provide constraints on the form of the 
curve,, which are at odds with the purpose of finding the best fit. 

Inn his account of Jevons's treatment of the King Davenant table, White 
arguess that for Jevons laws were statements of facts. To this we should 

266 See Cartwright 1983, essay 7. Also see White 1989a, 441n45. Klein (1997, 12) gives a 
wonderfull  example of how, using the graphical method without being theoretically in-
formed,, might lead someone astray as to the 'true relation' between two variables. Creedy's 
discussionn of Wicksteed's choice for the cubic function in fact offers a good example of i) 
thee difference between fitting the data and explaining them, and h) the necessity of theoreti-
call  considerations when choosing a specific functional form. Wicksteed considered it a vir-
tuee of the cubic that it provided a 'law connecting six points1 exactly. In Jevons's case, 
however,, the 'law' was not connecting these six points at all. It was simply not Jevons's 
purposee to do so. For Wicksteed, it was unproblematic to allow the 'law' to exactly fit the 
data,, since he had moral and theoretical reasons to reject the asymptotic form of the curve 
(Creedyy 1986, 201-2). From these he argued that the curve 'wül cut both axes' (202, Creedy 
quotingg Wicksteed). A function cutting the axes makes the cubic a possibility, whereas it is 
excludedd on theoretical grounds in Jevons's case. 
277 A similar statement can be found in Creedy 1986. According to Creedy, Jevons 'clearly 
regardedd the "law" as being based on direct observation' (198). It is not clear though just 
whatt Creedy means. Jevons's formula cannot directly be deduced from these observations 
andd it seems uncontroversial that Jevons regarded the formula, and not the data on which it 



MIMETI CC EXPERIMENT S 191 

add::  these are facts about the phenomena, not about the data themselves. 
Jevonss made use of the table to provide evidence for  his marginalist 
framework.. It was meant to counter  objections raised by, among others, 
Mil ll  and Cairnes that the concrete phenomena of political economy did not 
lendd themselves to the use of mathematics.28 Jevons assumed that a rise in 
pricee could be considered as an 'approximation' or  'test'  of the 'variatio n 
off  the final degree of utilit y - the all-important element in Economy' 
(1871,, 140). He was clearly aware of the inadequacy of this assumption, 
butt  he explained this in terms of his own theory: the final degree of utilit y 
off  the monetary unit is highly unlikely to be equal amongst all consumers, 
andd would be dependent on a person's income and expenditure pattern. 

Itt  is hardly conceivable that Jevons would not have been aware of com-
petingg explanations for  the price reaction to a curtailin g of supply. His aim, 
however,, was to show that given the problematic assumptions made, it was 
possiblee to explain the rise in the price of grain in terms of utility , as de-
mand''  s reaction to a diminished supply. Of course, the same functional 
formm could be derived from a variety of theories, as the very few data 
couldd be fitted to an equal variety of curves. Jevons's arguments for  the 
generall  form of the curve could be easily rendered in terms of a rise or  fall 
inn the final degree of utility . This curve did not fit the data as well as an-
other,, but it illustrated how one could take a new look at known data. 
Jevons'ss aim was to establish, in Kuhnian terms, a Gestalt switch. Hence, I 
cann only subscribe to White's conclusion that Jevons had to 'read and re-
write ''  the King Davenant table 'in marginalist terms' to serve as an argu-
ment.. In this sense, 'particula r  theories ... construct the form of their  own 
evidence''  (White 1989,441). 

wass based, as a law, though an empirical one only. 
288 In his 1986 survey of the history of the King Davenant "law"  of demand, Creedy stated 
matt  although Jevons was 'the only person to refer  to WheweU's comment on the "law of 
demand""  , ...[he] missed the most important part of his contribution ' (196). WheweU's 
'perceptivee remarks' related to the cubic form of die function that could be derived from me 
data.. In my view, Jevons did not miss these remarks, but had strong reasons not to accept 
themm as conclusive on the form of the function. Jevons was full y aware that the 'explicit 
recognitionn of die mathematical character  of the science*  did not by itself 'ensure' that the 
usee of mathematics would lead to 'the attainment of truth ' (1879, xxiv). 
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6.88 The autumnal pressure in the money market 

Shortlyy after his return to England in 1859, Jevons had started working on 
hiss so-called statistical atlas project. As Keynes suggested in his account of 
Jevons'ss life and work, with this name, Jevons most likely referred to Play-
fair'ss commercial atlas, a wonderful collection of plates and graphs that 
Playfairr had constructed at the end of the eighteenth century and which 
showedd him to be far ahead of his day in terms of visualising techniques of 
socio-economicc data. 

Inn a letter to his brother, Jevons described the aim of the project as visu-
alisingg the processes governing trade cycles, especially for the use of busi-
nessmen.. These processes should give an indication of the sort of universal 
laww governing their production. In thus describing the goal of the atlas 
project,, Jevons was consistent in shifting from a morphological way of in-
vestigatingg business cycles, to an abstract one. In effect, the very notion of 
aa business cycle had been an anathema to nineteenth century statisticians 
andd economists. With Jevons's investigations, the focus of business cycle 
researchh shifted from an explanation of, as Mitchell (1927, 3-4) said, 'the 
dramaticc surface events', that is, the commercial crises, to an explanation 
off  the cyclical movement. With this shift, it became less interesting to ask 
forr the specific causes of a particular commercial crisis, but to ask for the 
generall  causes producing this cyclical phenomenon. 

Inn Jevons's day, the use of statistical techniques for analytical purposes 
-- that is, to bring out the causes of a phenomena - met with considerable 
scepticism.. The reasons for this scepticism relate to the distinct split be-
tweenn abstract theory on the one hand, as defended by Mill' s and Cairnes's 
methodology,, and historical detail on the other - as exemplified by 
Tooke'ss History of Prices. The split is very much akin to that between 
morphologists,, who wanted to have all details right, and abstract scientists, 
whoo were only interested in general laws. In his diary, Jevons related his 
unsuccessfull  attempts to interest William Newmarch, then editor of the 
StatisticalStatistical Journal and working with and along the lines of Tooke, in his 
statisticall  atlas project. 'Newmarch,' Jevons wrote, 'looked at my diagrams 
withoutwithout interest & almost without a word so that I soon left him' (PC 
1:181)) and he finally ended up publishing two of his diagrams separately. 

Newmarch'ss reaction is however not that odd as it may seem from a 
modernn perspective, for Jevons, as in much of his research, was a pioneer. 
Justt like analytical statistics, the use of graphical techniques to bring out 
causall  relations was hardly used in the 1860s; they became a commonplace 



MIMETI CC EXPERIMENT S 193 

replacementt  for  tables in the 1880s and it was only in 1901 that Bowley, 
whoo lectured in statistics at LSE, described graphs as being of use in 'dis-
coveringg or  illustratin g causal relations' (Morgan 1997, 50, quoting Bow-
ley).. In like terms Jevons described his diagrams to his relative Richard 
Hutton.. Jevons wrote: 'M y diagrams not only shew the minutest details 
givenn in the tables, but also supersede the taking of averages, since the eye 
orr  mind of itself notices the general course of a set of numbers' (letter  to 
Richardd Hutton, September  1, 1862, PC 2:450). Jevons's account of the 
importancee of visualising techniques is remarkable in that graphs make 
clearr  what a mere average never  can; a graph gives an image of general 
formm of the relation between two variables, and hence a first hint of the 
sortt  of causal mechanism involved. Jevons's purpose was abstract as well 
ass morphological; by bringing out the form of the curve, the underlying 
causall  mechanism is suggested. The theory should provide the general ex-
planationn of this causal mechanism. 

Itt  has been noted quite rightl y that Jevons's empirical studies were in a 
sensee all the offspring of his failed statistical atlas project.30 We can see 
Jevons'ss empirical studies as attempts to disentangle the various causal 
mechanismss which jointl y produced the pattern shown in the two pub-
lishedd diagrams. In these separate studies, Jevons attempted to unveil the 
phenomenaa laying under  the surface. Jevons's study in the autumnal pres-
suree in the money market may serve as an example. Jevons proceeded in 
twoo stages. By averaging weekly and monthly figures over  three different 
periods,, he eliminated 'disturbin g causes' from the data. He then pictured 
thee numbers produced in a graph. Jevons thus moved from the data to the 
phenomenaa which had to be explained.31 

Thiss first  graph, however, was only halfway to an explanation. Jevons 
explainedd that the regular  pattern observed could be attributed to 'artifi -
cial''  causes, such as the date of payments of dividends. According to him, 

299 In his Elements of Statistics (1901), Bowley distinguished accordingly 'two main methods 
off  elementary statistics*, one the graphical method, the other  the method of averages. See 
Morgann 1997,50, quoting Bowley. 
300 See Foxwell's introduction to Papers into Currency and Finance, 1884, xxv, also see Sti-
glerr  (1982). On the relation between Jevons's Atlas project and the Theory, see White 
(1995). . 
11 Or, in Judy Klein' s terms, from real time to relative time. The importance of the distinc-

tionn coincides, in my opinion, with the distinction between data and phenomena. By shifting 
too relative time, the focus of analysis becomes something behind the observational appear-
ances.. That such a shift were possible was, and for  some category of empiricists still is, far 
fromm evident. 



1 944 MECHANICA L R E A S O N I N G 

COMMERCIALCOMMERCIAL FLUCTUATIOHS 

ftaibftaib * »"*  Jf»: .. 

J „„  W, M«r  VJX;An » .Iulv-Aai.̂ 1 ; ^ ^ ^ ^ 

FigureFigure 18. Part of Diagram showing the Average Accounts of 
thethe Bank of England, attached to 'On the Frequent Autumnal 
PressurePressure in the Money Market, and the Action of the Bank 

ofof England', reprinted in Jevons 1884, opposite p. 192. 
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inn the table from which the graph was constructed it was 'easy' to detect a 
monthlyy variation due to the 'occurrence of the settling-day at the com-
mencementt  of the month' (1884, 166). These 'artificia l variations*  were 
forr  Jevons of far  less interest than the 'annual tide in the accounts' (166). 
Thee shift in terminology should be noted; in contrast to cyclical variations 
thatt  were caused by accidentally fixed factors such as payment dates, the 
causess of the tide could be expected to be more like natural causes, and 
consequentlyy to obey general laws. The fixing of payment dates could be 
alteredd by human intervention, and did not obey any general principle, 
whereass cycles that could not be attributed to such accidental factors, could 
bee expected to obey general laws. 

Jevonss noted that one could observe a marked decline in the reserves of 
thee Bank of England in the first part of the fourth quarter, that is, in Octo-
ber.. From this fact, he concluded that the severe autumnal pressure in the 
moneyy market of 1865 could not be attributed to an accidental cause, but 
thatt  there was a regular  cause behind it, although the force of the pressure 
mightt  have been aggravated by accidental circumstances. To isolate this 
regularr  cause more clearly, Jevons averaged out monthly and quarterly 
movements.. The result was the following graph. (See fig. 19). The graph 
wass accompanied by a narrativ e to guide the reader  to notice the rise in 
notee circulation in the first part of the fourth quarter, for  which the causes 
'mustt  be sought in the influence of the seasons upon trade and industry' 
(170).(170).3232 Jevons's explanation was that 'the dispersion of money in wages 
duringg the summer, and the absorption of money and capital in buying up 
thee produce of the harvest, occasion a general autumnal drain upon the re-
sourcess of the bank' (172). This was a tidal movement indeed, and one that 
hadd consequences for  the perception of note circulation and the measures 
consideredd proper  to the central bank for  its regulation. When only looking 
att  surface data, one missed the fact that the underlying movement of note 
circulationn was in the opposite direction: 

Whil ee the newspapers are arguing in October  that the harvest is done, 
andd pleasure traffi c is over, and that therefore the coin should be flow-
ingg back, the coin is really dispersed among the non-banking classes of 
thee country, and the drain having previously fallen on the smaller  banks 
iss only just reaching the Bank of England (171). 

Thee importance of the narrative for understanding the economic world is examined in de-
taill  in Morgan (1999). 
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FigureFigure 19. Jevons's diagram (reduced) showing the divergence of the Accounts of 
thethe Bank of England from their Average values after elimination of quarterly 

variations.variations. In 'On the Frequent Autumnal Pressure in the Money Market, and the 
ActionAction of the Bank of England'. In Jevons (1884), between p. 192-3. 
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Thiss study by Jevons is exemplary for his approach to statistical data. Just 
ass an experimental scientist consciously manipulates reality to reveal the 
phenomenonn to be studied, Jevons manipulated the data in search of the 
moree general phenomenon. The form of the phenomenon exhibited a clue 
ass to its cause. He then attempted to bring this cause under a general law. 
Inn his study on the autumnal drain in the money market he left the cause of 
thee seasonal variation unaccounted for. In his attempts to explain trade cy-
cles,, this cause was however his main focus and in his search for this cause 
wee know that he was quite unsuccessful. By way of conclusion I will 
brieflyy turn to Jevons's sunspot studies. 

6.99 Unveiling the dramatics of society: sunspots and commercial cycles 

Morphologicall  scientists aimed at conserving the dramatics and complex-
ityy of nature, striving to arrive at a general classification of the phenomena, 
withoutt attempting to derive general laws. The interest of abstract scien-
tistss lay in precisely such general laws. These different orientations led to a 
differentt appreciation of experimental research. Morphologists considered 
experimentss to distort nature's complexity. In this chapter, I associated 
thesee two different attitudes towards the purpose of science with different 
economists.. Mil l and Cairnes, on the one hand, were taken as abstract sci-
entistss striving towards general laws, Tooke, Newmarch and Cliff Leslie, 
onn the other, were considered as attempting to do justice to the complexity 
off  social and economic events by aiming at an explanation of particulars. 
Butt both types of economists agreed on the uselessness of the experimental 
methodd for economics. Not being able to isolate a specific causal chain, 
experimentss in economics were by and large inconceivable. Though Mil l 
andd Cairnes, were convinced of the truth of their general laws, or tenden-
cies'' on other grounds, neither of them considered their abstract laws in 
mathematicall  terms. Neither did those who strived for historical detail in 
thee first place, such as Tooke and Cliff Leslie. Both types of economist 
agreedd that, in practice, the attempt should be to explain the particulars of 
history.. For Mill , as well as Cairnes, this limited the scope and validity of 
economicc explanations; economics was a science of tendencies, of truths 
'inn the abstract', when it turned to concrete facts it became an 'art'.33 

Jevonss broke through this split of abstract theory and concrete facts. He 
noo longer took empirical observations at face value, but realised that these 

Onn Mill' s struggles with facts in the concrete, especially see De Marchi (2000). 
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hadd to be actively manipulated to arrive at causal explanations. His ex-
perimentss on cloud formation form a case in point. Starting with the exist-
ingg taxonomy of clouds, Jevons experimentally constructed clouds from 
knownn causes, with the aim of showing that the morphology of clouds 
genuinelyy obeyed one and the same causal mechanism at work in different 
circumstances.. In demonstrating this, he needed to transform the daily vis-
uall  perception of clouds to match his experimentally produced clouds. 
Fromm this point of view, abstract theory and the explanation of concrete 
factss were no longer exclusive options. Stated properly: science never 
aimedd at explaining facts in the concrete but always aimed at explaining 
thee phenomena. For such an explanation, functional form was all impor-
tant.. Jevons considered experiments and the statistical manipulation of data 
equallyy appropriate for bringing out functional form, as exemplified by 
Jevons'ss search for the functional form of the King Davenant Price Quan-
tityy Table of grain and his study of the autumnal drain in the money mar-
ket. . 

Inn a similar vein, Jevons desperately attempted to explain one of the 
mostt incisive economic events of the nineteenth century, commercial cri-
ses,, from the regular occurrence of sunspots. At face value, his argument 
wass not a badd one. In his first separate piece on the relation of the solar pe-
riodriod to trade cycles, Jevons ([1875] 1884, 194) remarked: 'It is a well-
knownn principle of mechanics that the effects of a periodically varying 
causee are themselves periodic, and usually go through their phases in peri-
odss of time equal to those of the cause.' The plotting of sunspots on a 
graphh displays a similar pattern to that of trade or credit cycles, so as a 
consequencee there must be a mechanism binding both.34 Jevons argued that 
thee occurrences of maxima in the prices of corn were 'nearly 40 per cent, 
moree numerous than they would be if accidentally distributed ... we thus 
havee reason to believe that it is remarkably high ... prices which manifest 
aa tendency to periodical recurrence' (202). When Jevons realized that his 
(1875)) attempts were bound to fail, he decided not to publish the paper: 'I 
havee since made several attempts to discover a regular periodicity in the 
pricee of corn in Europe, but without success' (Jevons [1878] 1884, 207). 

Inn his better known 1878 article on commercial crises and sunspots, 
Jevonss explicitly discussed other explanations such as those of John Mills, 

344 Morgan (2000) traces the tradition of mimetic modelling in economics which is popular 
nowadays,, back to Galton, Slutsky and Frisch. Jevons never produced a model of course, 
butt his driving thought is certainly in keeping with this. 
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whoo like Jevons was a member of the Manchester  Statistical Society and 
whoo had attributed the occurrence of commercial crises to mental factors 
suchh as Variations of despondency, hopefulness, excitement, disappoint-
mentt  and panic' (203). Given the shift from an explanation of a specific 
crisiss to the explanation of the commercial tide, it was only natural for 
Jevonss to remark that he could 'see no reason why the human mind, in its 
ownn spontaneous action, should select a period of just 10.44 years to vary 
in''  ([1878] 1884, 215). This remark occurred in his second article on the 
subject,, when it had become clear  to him that his use of Buys-Ballot's 
periodogramm analysis in the 1875 piece was inconclusive as to the right  pe-
riodriod  of oscillation of trade cycles. Various cyclical periods fitted equally 
welll  and not only the period he first considered. When records of commer-
ciall  crises showed a period of 10.3-10.46 years and sunspots turned out to 
havee a cycle of 10.44 instead of 11.1 years, this improved the fit between 
sunspott  and trade cycles. Despite this close correspondence, which in 
Jevons**  s view was impossible to explain as a hazardous coincidence, he 
wass not able to construct a credible causal mechanism linkin g both phe-
nomena.. He remained convinced that that it was 'almost certain that the 
twoo series of phenomena, credit cycles and solar  variations, are connected 
ass effect and cause' (216). 

Convincedd that sunspots were of importance in the explanation of trade 
cycles,, Jevons continually shifted the burden of proof to more exotic and 
questionablee causal chains with sunspots at the beginning and commercial 
crisess at the end. In doing so, Jevons in effect harmed the case for  an ana-
lyticall  use of statistics. The conscious manipulation of the data that had 
helpedd him to sort out a distinct causal nexus in cases like his gold study 
(whichh will be discussed in the next chapter) came to be considered as 
somethingg pejorative. The copy of Jevons's Investigations which I used, 
belongedd to the late nineteenth century Dutch economist Beaujon, who was 
moree sympathetic to the Austrian rather  than the English marginalists, and 
wass critical to the use of mathematics in economics. When Jevons took the 
threee year  moving average to show the 'general form' of the cyclical 
movementt  of English exports to India in Periodicity of Crises, Beaujon 
wrotee in the margins: 'manipulation! '  (1884, 218).35 This may indicate how 

355 University of Amsterdam, Central Library, call mark 539 B 21. Contrary to what might be 
expectedd trom his critical attitute to marginalists like Walras and Jevons, Beaujon did much 
too promote the use of statistics for policy purposes in the Netherlands. See especially Stam-
huiss (1989,165-75). Also Kalshoven (1996). 
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widespreadd the resistance still was at the end of the nineteenth century 
againstt  attempts to stretch the meaning of statistics from collecting facts to 
itss use in sorting out causal relations. 

Stiglerr  (1982, 363) remarks, 'i f Jevons had succeeded in conclusively 
establishingg an important link between the cycles of the sun and those of 
economicc activity, it might have stood as the greatest triump h in social sci-
encee in the century.'  Indeed, Jevons would then have founded a science of 
sociall  physics, but, Stigler  concluded, he did not. However, one might un-
derstandd social physics in a different sense. Jevons did not prove that 
commerciall  cycles were causally linked to sunspots, but is this necessary 
forr  a science of 'social physics'? We can understand cloud formation by 
mimickin gg clouds in a wooden construct; the formation of clouds might be 
governedd by the same causal principles embodied in the section glass. In a 
similarr  way, we can think of statistical data as governed by the mechanical 
principless displayed by a mechanical contrivance such as the pendulum. 
Theyy give a mode of comprehending social and economic phenomena, 
thoughh they do not offer  any certainty with regard to the 'tru e physical 
process''  laying behind them. In his desperate search for  a causal link be-
tweenn sunspots and commercial cycles, Jevons stretched his ambitions too 
far.. The 'well-known principle' of mechanics that 'effects of a periodical 
changingg cause are themselves periodic, when applied to social statistics, is 
aa form of social physics. But this does not necessitate the search for  physi-
call  causes to explain social phenomena; it only gives an ideaa of the form of 
thee cause, and the mechanical analogy that might be used to explain it. 

Mimeti cc experiments enable the scientist to gather  evidence on the 
causess producing a phenomena. In the case of his sunspots study, Jevons 
hadd no such experiment at hand. Even though this chapter  has shown that 
thee method of means and graphical methods are closely related to Jevons's 
mimeticc experiments, it remains to be seen what other  tool was needed to 
distinctlyy infer  causal relations in economics. 

366 See Stigler 1982, esp. 354-5 and Stigler 1986. Also see Morgan 1990, 39. 


