N

N

The quantitative approach to business cycle in “ X-Crise
” group in the 1930’s

Marianne Fischman, Emeric Lendjel

» To cite this version:

Marianne Fischman, Emeric Lendjel. The quantitative approach to business cycle in “ X-Crise ” group
in the 1930’s. 2006. halshs-00268373

HAL Id: halshs-00268373
https://shs.hal.science/halshs-00268373

Preprint submitted on 1 Apr 2008

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://shs.hal.science/halshs-00268373
https://hal.archives-ouvertes.fr

The quantitative approach to business cycle in « X-Crise » group in the 1930’s
Marianne Fischman
Emeric Lendjel
CES — MATISSE, Université Paris 1 Panthéon-Sorbonne

X-Cris€¢, an Ecole Polytechnique association whose acronstmod for "Centre
Polytechnicien d'études économiques” (Polytechmi€enter of Economic Studies), was formed in
1931 in France by Bardet, Loizillon and Nicoletite purpose was to think about the causes and
possible solutions to the world economic crisisicRly, the feeling of the inadequacy of existent
economic theories to the problems prevails in fewg’dminds. From this feeling results a will torgar
a "new glance" on the economic "machine". The Ralyhiciens indeed aim at studying economic
phenomena in a scientific way, that is, with sdfentmnethods and concepts. In this way, X-Crise is
supposed to be “a center of junction", of pasgesl discussions, of objective and unbiased
examination of modern world problems raised andtée by the scientific method to which the
Polytechniciens had been trained” (Nicoletis [ 19679).

Making economics a true “science”: if there ishiag) new in this ambition (see Quesnay and
the "new science", for instance), it's the contréoy its results. It leads X-Crise members to the
construction of the first French mathematical "meta the nineteen thirties and to the applicatién
guantitative techniques to try to explain econoayicles.

Some of these models have been already presemt€dench versions by Fischman and
Lendjel (see Fischman and Lendjel [1998], [2000ad)Abraham-Frois and Lendjel ([2001], [2004])
But no attempt has been made to “export” theseeptations in english-speaking economic literature.
Furthermore, no paper has tried to put these moidekhie context of business cycles debates.
However, some attempts of application of quantieatechniques to economic cyclic movements were
made by the brothers Georges and Edouard Guilla&nagcois Moch or Robert Gibrat. But they
were only drafts. Indeed, the analysis of cyclesnly a marginal topic in X-Crise seminars. If some
members tackle with this topic, as for instances¢hmterested in econometrics (Divisia, Gibrat or
Roy), it is not the heart of their thoughts. As attar of fact, the economic crisis - consideredas
moment in a cycle or not - does constitute the naic at X-Crise.

The first part of this paper is devoted to somnterigsting drafts of application of quantitative

techniques to explain business cycles (1. X-Crizatributions to the mathematical and statistical

1 In X-Crise, X is an abbreviation used to identlie tEcole Polytechnique.
2 Let us note that these French models are stilelyidnknown in the history of economic thought, reve last continental
contributions like Gehrke and Kurz [2000].



analysis of business cycle...). The second partshiiw that these attempts were limited (2. ... are

limited contributions).

1. X-Crise contribution to the mathematical and sta tistical analysis of business cycle

The application of quantitative techniques to akpleconomic cyclical movements stems
from the Polytechniciens’ faith in science. Accoglio them, mathematical economics, and especially
empirically based modelization, is helpful to buddtrue economic science. And with the help of
scientific methods, they hope to find solutionsthe 1930's crisis. These hopes are explicitly
developed in methodological debates that Polytettms began even before the creation of the
association X-Crise (1.1. The methodological delaieut empirically based modelization). That
leads X-crise to carry a special attention to Gesrgnd Edouard Guillaume’s model, elaborated by
two non-Polytechniciens X-Crise members, and iressdr extent, to Francois Moch and Maurice
Potron’s models (1.2. Hopes in mathematic mod#&jh these models, X-Crise members tried to
confront theories and facts, developing drafts adinemetrics approach. Indeed, as we will see, X-

Crise participate to the emergence of economatriEsance (1.3. Hopes in econometrics).

1.1. The methodological debate about empirically ba  sed modelization

Polytechniciens’ hopes in mathematical econonacs, especially empirically based
modelizations, appear very clearly in their metlodical debates on the use of mathematics in
economics. These methodological debates pre-eiisin the Polytechniciens community before the
constitution of association X-Crise. Rueff's bodl©®2] attests it. Indeed, the conception which will
prevail among Polytechniciens is clearly expressiede 1922 by Jacques Rueff, Polytechnicien

disciple of Clément Colson, the holder of the clodipolitical economy at the school at that time.

Rueff is for the methodological unit for sciencéte is convinced that it is necessary to
transpose the methods "of physics to morals". Hendls thus the idea "of a parallelism of method
between economic theory and physical theory" (Rii€f22], 12; 116), just like after him the brothers
Guillaume. This parallelism authorizes the recoursdhe use of mathematics in economy, while
implying a

"constant preoccupation with an experimental chegHi.. ], no theoretical principle being

allowed and remaining held for valid except if d@nsequences are confirmed by precise and
rigorously established factsitlém 14, 143).

The thesis developed by Rueff is for the use ofhewagtics in economy provided that it is
accompanied by "the empirical observation of thasfaby statistical way"ilfid., 13). It consists,
thanks to mathematics, "to draw the permanentioekatbetween economic facts measured by

statistical way" ipid.). The recourse to mathematics must make it passiblproceed to a "logical



explanation” ipid.) of economic facts noted by statistical way, cimthg from this alliance "a

rigorous economic theoryfhid.).

Thus, following Rueff's idea in that methodologigalint, Boris [1933] underlines, in his presentatio
of the conference of Guillaume, how the understamadif economic principles is easier, thanks to the
use of mathematics (Boris [1933], 3). This meritiso seen by Gibrat [1935] which adds that the
mathematical notation has the advantage of reguainomplete enumeration of the elements entering
in relation and that it makes it possible to endtieg one does not neglect the action of any factor
(Gibrat [1935], 5). Finally, Pourquié [1936] notice

"what an essential help mathematical logic bringsthte researcher by proposing to him

coherent and compatible formulas between then.idfmecessary to defy automatic unfolding

of the chain of the deductions, one needs a guidai® kind to suggest the assumptions to
check "(Pourquié [1936], 26).

A consensus thus appears to reign within X-Criséherinterest of the use of mathematics in economy
and on "the importance of the numerical checkinghef theories" thus built, as also recalled by
Divisia ([1934], 7).

This thesis is maintained again in1937-38 afteorderence of Gaétan Pirou [1937]. He was invited to
make a conference in X-Crise on "the teaching efgtlitical economy such as it is understood in the
Faculty of Law" (Pirou [1937], 29). This conferenmél be done "in an electric environment" (Dard
[1995], 137) which probably explains the duratidntlis debate. The position of Pirou consists to
protest against a purely deductive interpretatibthe economic system. It thus consists to protest
against the use of mathematics in order to buijglige economy, unable in its eyes to ensure the
comprehension of an extremely complearld (Pirou [1937], 31). On the other hand, itnks that
university economists "intend to start from realityd to get to it"ilem) by means of monographs, of
statistical and sociological studies. It is frorsttreality”, that they buildn fine the laws. Thus, they

show that

"these laws and these regularities are infinitebrancomplex than had supposed it a too hasty,
too rational, too mathematical interpretation & #tonomic systemihid , 34).

Lastly, concluding its intervention, Pirou sums i@ conviction of the academics by a concise

formula :

"[ tlhey have an enough solid economic culture toobe let charm by the empiricism of the
bonesetters and the conjuring of charlataisti ( 35).

It is then not surprising to see the assistan@mposed as a majority of "charlatans" - highly tieac
to these remarks.

Thus Darmois [1937] which intervenes immediatdigraPirou defends a position much more
favorable to the use of mathematics in economicathimatics is, according to him, essential to

deduce correctly and to reason with rigour (Darnib@37], 36-37). But, for him also,



"if mathematics is of an invaluable help to formaléeas with precision, to develop means of
controlling these ideas, they could not have thregdo give ideas to someone who does not
have any. One will be able to improve methods ¢dutation, one should not have too much

illusion on the scientific quality of knowledge thteached 1bid., 37).

For Darmois too, not only mathematics but still gtatistics must be used in economics. According to
the theses already developed by Rueff [1922], liendis the idea that economics must be based on
the observation of statistical facts and that nratkitees must help to build logically theories which
could explain these facts (Darmois [1937], 36).

During the discussion which follows the remark$abu and Darmois, Coutrot intervenes to
support Darmois against the position defended bguPivhile insisting on the idea that the factsldou
not be explained without deductive theory whoseheiatics facilitates construction. For him, the
experiment must only, then, make it possible tockhie theory (Coutroin Darmois [1937], 43).
Lastly, making an answer of the shepherd to th@lsreless, Coutrot cannot prevent himself, as a

good "charlatan”, from answering Pirou:

"I, for my part, found a very great interest in whdM. Pirou and Darmois said, because | feel
that we are at a tragic phase in the evolutiomefteaching of the political economy [...] It has
to change very deeply and if not to disappeargastl to confine itself in the history of the
economic doctrines, if this history still presereeretroactive interestilid ).

The "dinosaur" Pirou is thus on the way of its naltextinction in comparison with the inescapable
character, for Coutrot, of the mathematisatiorhefdiscipline.

In the bulletin of CPEE number 35, of February 19®%0 other lecturers - academics -
intervene in the debate : Marc Bloch [1937], whdedds the historical method, and Maurice
Halbwachs [1937] who presents the position of ti@atogist. The principal reproach that Halbwachs
addresses to the mathematical economy comes framchiaracteristics of its reasoning: the
abstraction. Because the mathematical economy aenssthe economic subject abstractedly apart
from any social bond, or regardless of any insttut as "the monetary economic organization" -
(Halbwachs [1937], 27), it is thus led to formuldggrictly empty laws" as "the law of supply and
demand" idem , 28). Then the use of mathematics in economiasrests no one except.... the

mathematicians. So,

"| persist in believing that the mathematical Ecmiyds especially interesting as an application
of mathematics, and for the mathematicians. Foitus,a novel, a beautiful novel besides. |
read Cournot, | read Walras, | read Pareto, andstisay that they did not teach me a lot about
reality, about the facts themselves. It didn’'t seemme that it could be incorporated in positive
science itself "(Halbwachs [1937], 30).

This reserved position concerning the use of nma#tties in economics is developed by
Nogaro, in the debate after the intervention ofbalchs. For him, indeed, if mathematics can be
useful for economists, the historical method deéehidy Bloch remains most profitable. It can indeed
lead "to an interpretation much more probable argtipe than the one that the deductive method
would offer us " (Nogaroin Halbwachs [1937], 32); moreover, Nogaro underlifieowing Bloch,

that the historical fact plays "like a happy expemt of laboratory”ilem); finally, the historical



method offers "possibilities of interpretation" whido not exist with the deductive methdud., 33).
These three theses were also shared by Lacoingdiigndebate.

However, this position could not dominate withirCXise. The debate continues thus in the
following number of March 1937 with a conferenceJefan Ullmo [1937]. He defends the use of
mathematics while placing itself explicitly againdte position of Pirou. The advantage of
mathematics lies indeed initially in the rigour aiithey impose on economics. Then, it lies in their

ability to solve the problem of polysemy of the &balary and of economic definitions.

"We stressed two essential defects of the conteamp@conomics : use of vague definitions,
and of reasoning with purely verbal analogiest isivetter to look for precise definitions, and,
if analogies are wanted, to take them in modeltuding an analogy with reality, having a
resemblance to the real systems?" (Ullmo [1937], 9)

The solution thus consists in creating - in accocgawith the position of the Vienna's circle - a
scientific (or mathematics) language common to whmle community of the economists without

which science would be, according to him, impossibl

"And thus in economic science the need, the urgeneypreliminary work appears: to specify
the definitions, to determine the elements of eatingphenomena to measure, in a word to
create a common language [ on which science can be based on "(Ullmo [199Y],

Thus, Ulimo follows the very recent recommendatiofisinternational Congresses for the Unit of

Science”, an institutional emanation of the logiealpiricism of which the first congress was held in

Paris, in the Sorbonne, in September Bozn advertising insert for this congress appeaenén the
last page othe Bulletin of C P. E E.n° 24-25, dated July-August 1935, in which onalgirthe

following extract :

"[ tlhe congress of Paris will endeavour to defihe methods and the nature of the scientific
knowledge (logical of science, logical syntax of ttientific language, scientific empiricism,
pseudo-problems due to the language, etc....)".

For Ullmo, the constitution of a common languagensy one stage so that the economy becomes a
science. A true axiomatic in economics must stlldeveloped, controlled by statistical experiment

(Ullmo [1937], 9).0Otherwise, the model incur a majisk expressed by Divisia in 1938 after Gide:

"As one said extremely well, wrote Charles Gidedtinematics is only one mill which returns
to the state flour the corn that one brings to Hat,it remains to know what this corn is worth
"(Gide and Rist,Histoire of the economic doctrines920, 643)" (Divisia [1938a], 193).

It is to avoid this risk that Polytechniciens agebout the need for statistics. A conference of
Rene Roy will ended the discussions on this topihia X-Crise, still defending this approach.
"Scientific economics" ([1938], 12) is indeed, awting to him,

3 Let us note that the epistemological positions timo into 1969 develops testify to multiple infinces. One finds in this
work the traces of the operationalism of Bridgmdme mark of the logical empiricism of the Circle ofe¥na, as well as

broad extracts of work of Bachelard.



"like a bridge thrown between these two opposedgdes because it tries to use at the same
time the processes which proved reliable in thigl fi¢ physics and the observation of facts, by
a systematic and rational use of the statisticatgsses" (Roy [1938], 17).

One thus finds the position defended since thenpdgj within X-Crise of an economic science

which is at the same time mathematical and stedistsuch as econometrics. As we will see it now
Moch'’s work certainly is the only Polytechnicierdse at that time which was successful from this
point of view. Indeed, Moch 1/ developed a mathérahtmodel, 2/ tried to deduce from it a

theoretical interpretation of the cycles and 3raftted to confront its theory and facts, developiag

soon as 1933 drafts of econometrics approach.

1.2. Hopes in mathematic models such as Moch’s one

The first french economic models were developegrassented at X-Crise. Trying to put
forward an economic analysis of the crisis anddteedies, their members afford a dynamic approach
of the Great depression, with a cyclic versionha tase of the Guillaume and, in a lesser extént, o
Moch. The latter's one deserves to be briefly prtesk here as an example since 1/ it's a 100%
Polytechicien-made model (contrary to the Guillaubmether's model) and 2/ Moch developed a
“draft” of an econometric approach of business eyhht we will see in the next section. Surprigingl
this model will never be discus$edespite it deals with a cut in working hours sahj debated at
length in X-Crisé. It's also the case of Potron’s model (see Abrakaois and Lendjel [2005]).

Frangcois Moch's model was published in 1933-1984XiCrise's bulletins. It attempts to
determine the consequences on the economic sys$teroud in working hours through the analysis of
a wage variation. In fact, Moch considers thatébenomic system can't spontaneously get out of an
under-employment equilibrium. Only a State inteti@m by acting on revenues and, thus, on
demand, can help to get out of this situation.

Moch's model is probably inspired by Guillaume oLike the Guillaume, Moch introduces
time in his theoretical frame by using differenteguations. But he doesn't try to characterizeethes

equations, neither to solve them.

"The purpose here is to proceed, in the analyticahain, to a similar description not as the
Geometric one, but as the Analyse Situs one : litavly depend on the general feature of
phenomena, and keep valid even after some ratheemgtéle distortions” (Moch [1933-4], I,
p. 34).

Moch's model is based on five groups of equations.

The first group describes the " production's eiguat. The first one depends on labour input
only.

"For a given state of techniques, the number oéabj [in a quantity A] produced in a unit of

time is proportional with the number of workersdirectly employed in production (from raw
materials' extraction to the finish of the product)

4 If these discussions occurred, there were notrtego
5 See Lendjel Fischman[2000a].



[11] A =1 Py (i=1,2,..n)" (Moch [1933a], p. 31).
In Moch's notation, the outputi Af commodityi depends on the volume of laboyyiRdirectly used
in production (with P, the number of people andhe workers directly employed in the productidn o

the commodityi), multiplies by a coefficient! which designates its productive power or its

productivity’.
The second equation describes the stock's varigs during the timedt. It's equal to the

difference between the quantity producédaAd the quantity consumeblof the commodity during
this time:

[12] dS = (Al -c)dt (=12 ..n

The third equation describes the variables on lwtlie employment depends.

"We will assume [...] that each industry adjussshiringa’ in order to maintain an equilibrium
between production and consumption. [...] there bél a variatiordP Ry of the number of

workers, so that Avaries fromlei, equal withdd - dAT (Moch [1933-4], II, p. 31).

The number of workers varies frot® Ry till production fits to the level of consumptionsAMoch

includes time in its reasoning, tHecoefficient, which designs the labour's producgidepending on

technique, varies froml! too. Consequently, the production's variation hasdffects: the quantity of

labour's variation and the productivity's variatidhat is to say :
[13]  dqAl =lidPyy + Pyidl

As dlAi must be equal to the difference betweeh- dAl, and because [11]= Ai/PO(-i , we have the

following formula :

4] op, =L Pl (=1 )

Thus, the number of workers employed in the inguisttepends on the evolution of technique and,

above all, on the difference between consumptiahpaiaduction of the commodity considered.

"the equation [14] expresses that production amblow the consumption's variations, but
only with the hiring or the dismiss of workerg Kthe variations dbeing determinated by the

technique). It is no& priori sure that the production will not naturally tendgt@ow more than
consumption and, consequently, that unemploymehtnet rise up” (Moch [1933-4], II, p.
34).

By this way, Moch expresses the Keynesian primddemand in the determination of the production

and employment’s levels.

® Curiously, Moch seems to forget an equation imitslel. Indeed, the manufacture of the tools necgssahe production,
which requires labousH#', in quantity P###', is described by no equation. The evolutionhef investment thus seems to

intervene only in an exogenic way, through the ficient L I



The second group describes the " management'si@ugia Among these equations, the first
one is related to cost price. Moch distinguishes tiee production of consumer goods from the one of
production goods. The first one is financed witd siale of commodity, when the second one depends

on loan, thus on saving and credit circuit.
"The turnover helps to only pay the wages of thekersa' employed in the production (and
the servicing of the material). Net loans - inséaeous loans, eventually less depreciations and
reserves taken from benefits - are used to pahalvages” of workers employed in the new

equipment manufacture, and a part of their owearedts, as it has been said (the rest figuring
in the cost price)" (Moch [1933-4], I, p. 31).

Thus, the equation of cost prideconcerns only consumers gobds
[21] Alri=Pyj sqi+C  (=1,..n)

wheresy'j designates the "instantaneous wage" of workgrand d the "load of instantaneous capital

of the industryi".
Among these management's equations, Moch makessais of six others equations related to
net loan, load of capital, loans, depreciationsemnges and credits (Moch [1933-4], |, pp. 31-32).

Lacking of space, we will not mention them here.

The third group of equations describes the foromatif agents' revenues. Moch distinguishes

between three kinds of agents: workerg (Rt Ry»j), employers Bi and persons of independent
means BOB- The revenues of workefgj come from salariesyj increased bgavings' interes} Qi

Tdt:

31] foi=Sqi+) eqi Tt (=01, ..n)

The employers receive a profitl:i\(i - Alri ), less depreciations i()Fand reserves QR plus their

savings' interest []?J' €qj Tdt:
[32] Ppifgi =clvi- Al -F-RI+Rgj | egitdt ( =1,.0)

The revenues of persons of independent means affidawiciers come from the interest of their

savings Bo j ggo T dtand of credits’ intereit Htdt:

[33]  PRofpo=FRo I gpot dt + J Htdt

"It thus seems, in the absence of equation chaizingthe production of the tools, that the invesnt is identified in the
model only by its mode of financing.

8 Moch ([ 1933 ], p. 28) considers that index 0 dadés the non-producing sector of goods. The urmregiones, which is
thus people not producing goods, are natgdnd shareholderBg. In the same way, the saving will be considerediogh

as "a consumption of product 0 " (Moch [1933-4].132).



The revenues of these three kinds of agents willdael for consumption and savings, according to the
idea that savings (designated by the suffix O)caresidered as a consumption of commodity 0 (Moch
[1933-4], I, p. 32). Indeed, the whole savings essidered as an investment, so that there isn't any
hoarding (Moch [1933-4], I, p. 28). Savings beingcessarily equal to investment, it may be
considered as consumption.

This group of equations is of great importance Nwch. Indeed, from the distribution of

revenues depends the dynamic equilibrium of theeny:

"The distribution of revenues determines, obviousghe extension's possibilities of each
market" (Moch [1933-4], Il, p. 35).

Indeed, the distribution of revenues influencesvbleme of consumed commodities, knowing that a

worker consumes proportionally more than an emplayea person of private means. Thus, the

following equation indicates the variation of comgation in valued(ci)\jvi) of the individual\ [34] :

d(c, v')= dadv - K ( d;j—hio g, dv)

- A=a',a'", [,
avec ) k;, =1, i=0,...,n
i=0 j=0,. n

The coefficientsk et g figure the relative importance given by an indbadl to every commodity
consumed. They depend on needs and tastes of tlidiral, on its revenues and on some
commodities' prices. Thus, consumption rests onliastes, prices and revenues.

Because workers consume proportionally more thapl@yers or persons of independent
means, the possibility of markets' expansion wilkicrucial manner depend on the increase of their
revenues. To put the workers' revenues at a diggalya implies to risk a progressive saturation of
markets, with, then, an increase of unemployment.

Finally, the two last groups of equations end thedel. They are, on one hand, the
"agreements' equations" which

"express the forces' action - competition, suppig demand - which acts to determine the
terms of an agreement on any market (products, wmksion), that is to say to fix the sale

prices, the wages and the interest's rate (suppwsstplify unique at a definite moment"
(Moch [1933-4], I, p. 35).

The main equation is the one which describes thegsis of price formation:
[41] dvi=/r)dr-Viridgs (i=1,..n).

The price variation depends on that of cost pdcieand on "the variation of the fierceness of

competition at the period of time considered”, tisatio say the trend of creation or fading of s&ck

ds weighted by the coefﬁcienti\(Moch [1933-4], |, p. 35).



On the other hand, the "demographic equationtriesthe dynamic evolution of the whole
population, that of employers, of workers and oémployed which depends on the three first other
one. Most of them are "experimentally" determingdagions.

Being equal with the unknowns,

"[o]ur equations [...] completely specify the syste evolution, taking into account the
technique's evolution" (Moch [1933-4], II, p. 34).

Thanks to this model, Moch can evaluate the imp&ct variable change (wages' variation) on the

model.

"In the first place, the repercussions of an eldamrevent (wages' variation), then, the general
evolution of the system left to itself will thus balowed step by step - | mean here that one
will simply try to determine the variations' diramts of the main features -" (Moch [1933-4],
I, p. 34).

Its research on the effects of working time de@dakes place within this framework.

We will not tackle here with Moch’s analysis ofeie effects (see Fischman and Lendjel
[1998]). We will simply retain the coherence ofstimodel and the keynesian character of one of the
first French macroeconomic models — three year®rbethe General Theory-. It testifies, as
Margairaz wrote it, how “X-Crise have eased Ecalytechnique’s conversion to Economics as well
as the State experts to macroeconomics, more ®elgdicitly inspired by Keynesianism” (Margairaz
[1995], 181). Potron's model strengthens this id&at. we will now see how furthermore Moch
deduces from his model a theoretical interpretatibnycles and how he tries to confront it to facts
providing thus a draft of econometrics — also dbotmg, with other X-Crise’s Polytechniciens, teet

emergence of econometrics in France at that time.

1.3. Hopes in econometrics

The Polytechniciens’ contribution to the emergeateconometrics in France is primarily of
an institutional nature. We know that Divisia takest in the international econometrics societyrfro

its beginning, recalling, within X-Crise, its worland methods (Divisia [1934]). But the

this field. Indeed, Polytechniciens will never stulemselves econometrics within X-Crise. They will

never present works of an econometrics’ laborateinjch they would have creafedC P. E E's
bulletins testify it. The only procedure of "test"Moch’s 1933-4 “draft” that we will present here.
But, as we will see, it is of graphic type and does$ correspond to the tools developed in this
incipient discipline. The use of these tools id jllastrated through Tinbergen’s presentationguty
1938 and June 1939. Nevertheless, the whole of #uvity reveals the importance that

Polytechniciens grant to econometrics.

9 Divisia creates the first laboratory of écononuatin France in 1941 (Armatte [ 1994 ], 433).



An Institutional support

X-Crise main contribution to the emergence of e@coetrics is of institutional nature. It
derives from Polytechniciens’ will to be always the top of the knowledge. The sense that they
embodied the republican aristocracy was their foretgal value (Nicoletis 1967, 19) from which,
indeed, arose the form taken by their collectivactien. The habit of making up groups around
specific fields of interest and the maintenanceaf'esprit de corps" outside of the school per se
explain, to a considerable extent, the founding{arise. This value system also accounted for the
open-mindedne$and scientific focus of this group. Their senselidfsm (Bardet 1931, 47), in fact,

encouraged them to follow scientific progress dipse

"The sciences are in a total state of ferment. moie this movement and persist in a
disdainful immobility would be equivalent to suield(Le Chatelier 1924, 21).

This was probably one of the factors that wouldi e group to become interested in the emergence

of first french economic model and of its corollaggonometrics. Gibrat wrote thus :

"it would be regrettable that [our group] does hawe its share of this new science whose
prolongations are specified each day" (Gibrat [GI9B 98).

The most tangible factor of X-Crise’support foe ttmergence of econometrics appears in the
"Notes on the Econometrics” published regularly3ilgrat between 1934 and 1936.

In his first "Notes on Econometrics" (Gibrat [19B84Gibrat underlines proudly that, among
the 41 Frenchmen taking part to the EconometricieBpén 1934 (among 463 members), 17 are
Polytechniciens, 15 professors (of University), tl¢hers being primarily bankers. Among
Polytechniciens, Gibrat quotes Colson, Chayrouri8aDe Ponteves, Huber, Marlio, Wolff, Camille,
Galliot, Divisia, Corbeiller, Bérend, Roy, Masseud®, Bardet, Gibrat. Among the professors, he
guotes Allix, Antonelli, Borel, Bounatian, Darmoistechet, Gumbel, Hadamard, Halbwachs, Landry,
Picard, Pirou, Rist, Simiand, Truchy.

Gibrat’s Notes furnish regular progress reportsmiiat is done in econometrics. Indeed, says

Gibrat, his work consists

"periodically to review here the principal contritams to this rather new discipline” (Gibrat
[1934], 25).

The "Econometricareview will provide us the main content of our e®t (idem), he affirms, while

immediately adding,

"[ w]e will detach from the main world economic rews the articles which will seem to us to
be relative with our subject, and even, when thpoojinity arises, we will not hesitate to
study books in these "Notes'libid. ).

The content of these Notes is the following. Irtféee "Notes" Il, 1ll, and V (Gibrat [1935a], [198],

[1935e]) are eulogistic reports of Roy’s work [192 "the Economic Indices and the Laws of

10 Gérard Brun described X-Crise as "an oasis ofniigteallowing a true "socio-political melting potthere
interventionists and liberals could meet (Brun 198R223).



demand", of G Darmois’one [1935] entitled "Statiatiand Applications", and of Luftalla’s paper

[1935] published inSociological Annalson "the difficult question of the curves of suppyd
demand". Only the "Notes" IV (Gibrat [1935&8 VI (Gibrat [1935g])12 and VII (Gibrat [1936a])
13to which it is necessary to add the presentatfam ferisch’s work (Gibrat [1935b]) present papers

published irthe Econometricareviewl4.

It's in this direction too that he creates, wille tassistance of George Guillaume, a group of
Polytechniciens who will gather informations on tleEonometricians’ works, the team of
econometrics. The aim of this team essentiallytasbe informed" of what is done in the field, but

absolutely not to create a laboratory of economtri

"We formed with the assistance of Mr. G Guillauraefew months ago, among the young
Polytechniciens, a small group in order to createsgarch in this field of economic science.
This small group reads the reviews and, thus, fierimed of what is published everywhere
about economic science "(Gibrat [1935f], 6).

This institutional support will help to diffusedbe new techniques in France which will be
essential for the constitution of the Plan, the BES and other French organizations of the post-war

period.

Moch’s “draft” of an econometric “method” to interpret economic cycle

The unique attempt to confront theories and feotsugh a kind of econometric approach can

be found in Francois Moch’s “appendix” of his 1988ontributior.

11 where Gibrat presents an article of Benjamin Greeém$ 1935 ] on the application of the analysighef périodigrame on

the bankruptcies to the United States.
12 when Gibrat presents the statistical study ofpttiges out of purse of Szeliski [ 1935 ].

13 where is presented work of Frederick Ross [ 193udied the influence of the prices, is passeesgnmt or future, on the
request of the corresponding goods" (Gibrat [ 19381).

14 1t will be noticed that the "Notes" of Gibrat ceaim 1936 after the "Notes" VIII. Perhaps the erption is due to a
conflict of people explicitly open in the "NotesIVby Gibrat. Indeed, Gibrat posts in these ladbtes" its will to make

CPEE a body of proposal and not only one place bae Gibrat indeed referred there to a "group @dnflinavian

technicians" (Gibrat [ 1936b ], 97) wanting "targaout a connection between the technique of tiggneer and the art of
the economist"idem.). However, Gibrat underlines,

"[i]l would have there to say much on such a steet of principle; in particular the differencestwthe
objectives with the CPEE jump to the eyes. The 8iceavian engineers want to build and not to expose
or inform; also can they hide their social or humanupations behind correct reasoning. Above passio
they will raise, stone by stone, if the life alloth&m, a stable building whereas our work must t@oiky

die to live "(bid. ).

By doing this, Gibrat proposes to break with wha¢slone of the originalities of this group, firntgfended by Coutrot in
particular. On this point to see Dart [ 1995 ],414

15 Moch'’s paper has been published in three patiseiBulletin du C.P.E.E: Part | in n° 7, oct.-nov. 1933, pp. 24-39; Part |
in n° 8-9, déc. 1933, pp. 34-44; Part lll in n° f&y. 1934, pp. 18-27.



Resting on Guillaume’sinémogramm®@, Francois Moch — the brother of the French scstiali

Jules Moch - proposes,

"the draft of a method which could help to inteteme statistics and to confront theories and
facts" (Moch [ 1933-4 ], lll, 27).

This method tries to characterize the market ireotd follow its evolution. For that purpose, Moch

supposes that

"[ the] state of the market, for a given produeth de characterized, at one given moment, by
the relative surplus (positive or negative) of pineduction [A] on consumptiorc], and by the
relative surplus (positive or negative) of theisgllprice ] on the cost pricer]. Let beh, the
latter quotient (v - r)/r of the excess benefit andhe former percentage of overproduction (A -
c)/lc " (dem., 28).

So these successive states of the market can bea@pn a two axes figure, with the percentage of

benefit f) on the first axe and the percentage of overpriaiu¢p) on the second one.
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Figure 16

"A point of the plan will correspond to the stafetlte market of a given product at a
given moment; and the market trends for a certaimod will define a curve"ilid. ,
28).

Each point thus represents a state of the market gimen date. By connecting these points between
them according to their temporal succession (figg Moch points out that
"while following this curve in the direction of ingasing times, one turns constantly towards

the right (except a small exception, maybe duééoimaccuracy of the graph, or to particular
circumstances)'i§id. ).

18 Thecinémogrammeés, as the word suggests it, a simple transpasftiom the cinematograph’s principles to the dyr@ami

representation of economic phenomena (GuillaumaZl$. 181).



This curve describes precisely to the theoretiedlalviour of the gold market, based on Guillaume’s
data on gold market between 1903 and 1914:

"Indeed, in the first quadrant (fig. 17), the benisfpositive:
h

(o] / P
Figure 17
Hence, the production will tend to increase (atfezs long as the benefit will remain higher
than a certain minimum); but when the productioneexis consumption, the benefit will thus
tend to decrease. The representative point wilsequoently tend, in theory, to move in the
direction of the arrow; and likewise, mutatis-muwitesn in other quadrants. Of course, the more

these trends will be accentuated in each quadiainore they will be distant form the axes "
(ibid., 28).

This graph thus describes the theoretical behaviozyclical - of the gold mark¥Et In the event of

important benefits (nord-east quadrant), the pretticevelop their output, producing more than
needed. An increasing overproduction (risgppbrings a decrease of profit Then, with important
overproduction level (south-east quadrant), theefierbecoming negative, involve a reduction in
overproduction until it becomes negative. Hencertitation’s direction of Moch’s cycle in this graph

Let's us note that Moch is aware of the role ofividlial expectations on the market behaviour :

“Trends may be more or less modified by individbehaviours due to their more or less
precise and delayed knowledge of the actual sitoafibid., 28).

Two equations ([A] and [B]) give support to thiebretical description of the behaviour of the

gold market, according to Moch.

[A] dh=-V (p-p)dt

[B] dp=K (h - hy) dt- Adc/c?

where V and K are constant apgl and hy minimum values. The first equation asserts thafigr
variations are function of overproduction, with anmmum value. The second one describes the
reverse, with a minimum value for overproductioat bverproduction also depends on the evolution
of consumption.

“Assuming that consumption does not vadg € 0), these equations would together

form an ellipse in figure 17aking account of [this assumption], these equatieems able

to describe satisfyingly the graph of figure 16ppging empirical data of the gold market]”
(ibid., 29).

17 Let us raise however that the "data" on which Moests suppose that one can measure the diffeteriaeen a selling

price and a cost price and, especially, the diffeeebetween the production and consumption.



Thus, Moch’s attempt to explain theoretically tlyelial characteristics of the gold market datiesel
on a graphical comparison. Moch'’s confrontationwaetn theory and facts only rests on a rough
graphical analysis. He uses no statistical testesire probably doesn’t know them. Indeed, it's only
the “draft of a method”, as he claimetid., 27), but a useful draft if this method could baeoa

consistent one.

“It would be a useful — and maybe necessary — toolanybody wishing to “guide” fully-
informed the economy’il§id., 30).

Indeed, Moch describes what could produce the sxirrof his reasoning to other important markets

“Let’s imagine that other important market cungas be reported on the same graph; by the
way, a proportional scale to the volume of trarisacinay also be chosen for each market at
the beginning. The relative importance of pertudiet on various markets and their
propagation from a curve to the others, may leteapglearly the real role and the relative
importance of the various factors of the crisibid., 29).

He suggests also to incorporate individual behasiou

“These "material" data will be much more intenegtif one supplements them by analogous
"personal" data. One can, indeed, characterizevengtategory of individuals (for example:
farm labourers of an area; average civils servadtninistrators of banks; etc...) at a given
moment by the relative instantaneous variatiorhefiumber of these individuals (analogous
with the percentage of overproduction) and by thlative instantaneous variation of their
average income (similar to the percentage of bgn€ine will be able to build thus, for each
category of individuals, a "personal curve" similar the "material curve" built for each
product. While carrying on the same graph the jadcmaterial and personal curves, one
would see them obviously at the origin of a crisisery different overall pace, according to
whether it would act of a monetary crisis or crddisufficiency of the means of payments in
general), of an economic crisis (relative imbalan€¢he various productions) or of a social
crisis (insufficient purchasing power and undercangtion of a category of individuals). The
origin of the disturbance would be, in the firsseaon the curve of gold (or a curve of the
appropriations), the material curves on the oneltzam the personnel curves on the other hand
remaining quite parallel in each group. In the secoase, there would be divergence of the
material curves, and rhythm break on those whichldvanove away more towards positipe

In the third case, there would be divergence obkgemel curves, and rhythm break on the
material curves corresponding to the products rsessitive to the market concentration
(produced accessible to the individuals disadvatadput considered by them as being a
luxury)" (ibid. , 29-30).

Thus, Moch’s draft could also recall the recent ridf the use of individual data in nowadays

econometrics.

Other draft

Another aborted draft can be noted with Gibrat wha discussion with Coutrot, proposes to

use Van der Pol's equation to describe the econorises theorized by Marx. As follows:

"You make me foresee the possibility of a diffef@n¢quation in which the divinity would be
representedldughte). Seriously it should well be seen that the ndtesxillation of the
economy cannot be sinusoidal and for example tlegdeMarxist of the class struggle is
reduced to the theory of a relaxed oscillation. eéHtre talk of Marx: Each year, there is in
consequence of the development of sciences, anoiraprent of the means of production
which corresponds so that Coutrot calls "the rditeationalization". The forces of production
growing, it arrives one moment when, by their gtowten, they are not any more balance
with the existing balance of property [... ] Thismense building, erected scaffolding on the
balance of production, cannot adapt to the contisuthanges. It comes one moment when



there are shock, crisis and revolution. This preds®xactly that of the discharge of the neon
tubes of the neon signs "(Coutrot-Gibrat [ 1935p], 48-49).

Thus follows the list, enumerated by Van DER Pol928, of the phenomena to which the equations

of Van DER Pol are suitable for apply:

"the wind harp, the pneumatic drill, the noise okrife which one scrapes on a dish, the
floating flag in the wind, the buzzing noise madeawater tap, the periodic sparks of the
Wimsthurst machines, the switch of Wehnels, theclirg of a door, the multivibrator
Abraham and Bloch, the multivibrator tetrode, tmeimittent discharge of a condenser
through a neon tube, the periodic reoccurrencaéeepidemics and economic crises, periodic
cycles of an even number of species of animaladivbgether, one being used as food with the
other, it sleep of the flowers, the periodic reappace of the waves during a depression,
quivering due to the cold, menstruation and finakats of the heart. One tends more and more
to regard these oscillations as fundamental, acmuld not resist the desire to adapt to it the
famous diagram Marxist" (Coutrot-Gibrat [ 1935 9)4

Gibrat will stop with this simple idea, without ing to give an explicit modelization of it. The
interest, for us, lies precisely in this interropti

Why such a stop, while at the same time the stibghe crisis - worries all the members of X-
Crise? The explanation is probably side of thetemslogical positions impregnating Polytechniciens
in these years. Gibrat is even one of the figusesie it takes part in the rise of econometrics in
France. It is indeed side of the scrupulous attento the "facts", the statistics, "the experiment”
which one finds the explanation of this hesitatiglathematical models certainly are necessary fer th
Polytechniciens. But as we already mentioned &y #ways must be counterbalanced by the study of
facts. The rejection of the pure walrassienne eeynand the assimilation of science to econometrics
testifies it. If one sticks to the case of Gibrhe obstacle with the unbounded use of mathematics
resides in a conscious epistemology - pragmatisiifi Apt at least in a scientific culture which

maintains an indefectible link with experiment.

2. Limits to this contribution

In this second part, we will see how, embeddeth@thirties’ crisis’ analysis — and of its
solutions — the attempts to include business cyinlesodels and to apply quantitative methods are in
two ways restricted. They are restricted becaugbePolytechniciens’ difficulties to understane th
econometric approach — its concepts and its epidtgy —, those looking only after a tools to
intervene in the economy. These difficulties lelaeim for instance to miss the probabilistic bend of
econometrics. (2. 1. An approximate representatioeconometrics). They are restricted because of
the lack of debate about the most novative modedsgmted within X-Crise (Moch’s and Potron’s
ones). Here, we have the feeling that the Polytesms have their mathematical model of the crisis
with Guillaume’s work and that it's enough for thef@. 2. A limited interest for mathematical

models).



2.1. An approximate representation of econometrics

When one examines in detail the presentations #idumat the CPEE under the label of
econometrics, it emerges rather the impressionaghigness as well conceptual as epistemological:
vagueness in the definition of econometrics, itshods, what it includes and its epistemology. It is
necessary to await the two Tinbergen’s intervestidn 1938 and 1939, so that a precise image
appears. The most plausible interpretation is tlius following one: Polytechniciens have
straightaway given an institutional support for mammetrics, while making a progressive trainingtsf i
contents. This gap corroborates, according tohgsprtotivations which led Polytechniciens to support
econometrics: their will to act, their system ofuelike their pragmatist epistemology.

Five arguments come to support this interpretation

A fluctuating notion of econometrics

The first argument is connected with the inaccy@fcthe econometrics’ definition in various
communications. This vagueness appears particutafBjbrat’'s econometrics’ notes.

At the beginning, Gibrat takes up the definitidheconometrics stated in the statutes of the
Econometrics Society whose Divisia had been alreadgle the echo (Divisia [1934], 7). Thus, for
Gibrat,

econometrics [... ] intends to "unify the theoratiquantitative treatment and the empirical
quantitative treatment of economic problems" usitigdies which "are characterized by a
methodical and rigorous spirit similar to the onkiah reigns in sciences of nature "™ (Gibrat
[1934], 25).

However, to define econometrics seems difficulhitm (idem, 26). Interested by a work of Razous
[1934], Gibrat is led to specify what he understabgl econometrics. In fact, this work treats of an

object which does not correspond, according to hiith the meaning of the word econometrics

defined by "its inventors'ilgid., 25)18. For Razous, underlines Gibrat, econometrics is
"the measurement of the effects of the varioust®uis likely to be adopted in the economic

and social organization of a countryBi¢).

However, "[t]he understanding of the mechanismheke solutions, the interpretation of their effects

(ibid.) also formed a part of econometrics for Gibrabr,Feconometrics is not defined by the

18 Gibrat underlines besides notes of it that Razeuihe secretary-general of the Institute of théuAdes" and that

“curious thing, it forms part neither of the Compariyfconometrics, nor of the CPEE" (Gibrat [ 19345, note 4).



delimitation of its field of activity but by its nmaer of dealing with the problems arising. Indeesl,

writes,

"[w]lhat characterizes its followers, is a tastegofntitative, not only in the "measurement of
the effects”, but also in the definition of the cepts, the investigation into the causes, the
study of organizations'ii{id.).

This definition of econometrics as taste for quatitie is reaffirmed by Gibrat when it reproaches
Razous for confusing econometrics either with mathitecal economy, or with statistics. Thus,
econometrics is neither one neither the other, a®it would have been possible to expect it, dlsub
combination of this two knowledge. Econometricsjtgreyes, is summarized in "a state of mind"
(ibid.).

"Mr. Razous [...] appears to confuse econometritenetimes with the pure and simple

mathematical economy, sometimes with the statisficés neither one nor the other, we
believe, but a state of mindiid.).

From this point of view, Gibrat is then led to repch Razous for referring to Frangois Moch'’s work
in order to speak about econometrics. Indeedvibik is only a qualitative one, according to Gibrat
who gqualifies it as an "excellent mathematical ozl economy" ipid., 26). On the other hand, it is
the case neither of Louis Kahn’'s work, nor of Gailne’s one, also quoted by Razous. The first
would be econometrics within the meaning of Razaesording to Gibrat. Indeed, it would use
"seizing charts of phenomena" and make predictizanks to "justified extrapolations of the future
feature of phenomena'ib{d., 26). As for the second, Gibrat would readilyssléy it in econometrics
even if he admits that G and E Guillaume "almostamely [...] would not accept our judgement"”
(ibid. ).

In 1935, its position evolves with regard to Gailine’s work. He estimates indeed that their
work is "halfway between this stage [that of theadbent mathematical economy of work of F Moch]
and that of econometrics" (Gibrat [1935f], 6). Neheless, noting again the disagreement on this

point with G and E Guillaume themselves, he alstedines this time the width of it

"[ 1]t would undoubtedly be necessary a whole bsokthat we can agree with them on this
point" (idem).

In front of these definition’s difficulties, Gibratowever estimates that he provided "sufficiently
varied examples of econometrics [in its "Notes"}isat our readers can have a rather complete iidea o
it" (ibid.).

Frequent needs for a synthesis

A second argument can be advanced to show theagasige character of the training of
Polytechniciens. Periodically, a speaker takes tingresent in a synthetic way econometric’s work.
It is, first, the communication of Divisia in Decbkar 21, 1933 entitled "Work and Methods of the

Econometric society". It is then the communicatiofg?ourquié [ 1936 ], Darmois [ 1937 ], Chait [



1938 ], and finally Tinbergen [ 1938 ] and [ 1939Meanwhile, from its first note in 1934 to its
resignation in 1936, Gibrat monopolizes a great plathe speaking time on the topic of econometrics
Thus, it seems necessary, for the members of CE 6 think periodically about the subject of

econometrics, its methods, its interest.

A difficult assimilation of econometric concepts

The third argument is based on the difficult aflsiion of econometric concepts by the
CPEE's members.

The only macro-economic works of the CPEE are@hillaume brothers, Potron and Frangois
Moch’ones. But they do not lead to econometricstégtbe strictly accurate. It is necessary to await
the communications of Tinbergen (in 1938 and 198P)rofit from the first results of a true
econometric study.

In addition, of its own consent, Gibrat does rem to understand well the process by which
one can identify a demand function and a supplgtfan starting from two statistical series on the
prices and the exchanged quantities. This methdi;hahe allots to Leontief, is not other than the
"method of the delay”, formulated originally by Me¢ and simultaneously taken again by Ricci,

Schultz and Tinbergen in 1930, to found the diagoi@obweb. Gibrat exposes it as follows:

"[Leontief ] divides the points of transaction intwo groups including an equal number of
points and adjusts by the method of least squacesiple of straight line on each group, while
forcing these lines to be common to both groupsbi@ [1935e], 66).

To understand it, some elements must be mobiliZzeidhware not evoked by Gibrat. These elements
were developed by Schultz since 1928. Schematjdakymethod of the delay consists in "delaying" a
series compared to another. If one takes two tienes (one relative to the prices of goods givka, t
other to the exchanged quantities), two configaretiare then theoretically possible if they havia bo
the same cycle: either there is a perfect negatweelation R =- 1.0) and, in this case, one obtains a
demand curve; either there is a perfect positiveetation R = + 1,0) and a supply curve is obtained.
If it is supposed that there is a perfect negatwmeelation between the prices of goods at onengive
moment and its consumption at the same time, wdlleposing that there is a perfect positive
correlation between the price at the current pedod the production at the next period, then one

obtains two distinct curves, one of supply anddtier of demand. The same statistical series make i

possible to obtain two curves if one shifts in tiame of the series compared to the okfer
Gibrat probably knows this process, since he ioithlireferred to it concerning the diagram

of Cobweb, after an intervention of Dugé de Berrildav

"Here, for example, a very simple thesis, TinberBemchman’s one, about business cycles on
the economic situation, theory - | hasten to adldat he has since considerably developed. He

19 On this method, to see Lendjel [ 1998 ], p 161 fafidwing.



starts from the results of a German, Hanau, abbmufdrmation of pig’s price. He had shown
the presence of three or four years very clearesyitl the prices and the quantities of this meat
species. These cycles are very well explained mgidering the delay with which the prices
act on the production” (Gibrat [1935h], 57).

But he never clarifies its interest to solve theves of supply and demand’s problem of estimatiion,
other words, the problem known as of "the iderdtiien" (Epstein [1987], 23-28).

The fact that Gibrat doesn’t mention this probleeither its solution shows, according to us,
the difficult assimilation of econometric conceptsd problems, and the duration of the process of

training.

Epistemology and econometrics

The fourth argument relates to epistemology. tudth be stressed the existence of a belief,
perceptible within X-Crise, relating to the truthewonometric statements. This belief shows haw it
difficult to understand the epistemological statofti¢hese statements, a difficulty which is notcfie
to X-Crise, since the econometric discipline maites'probabilistic revolution gradually" (Morgan
[1990)).

The question of the truth of a scientific statemisnclearly raised by Chait. Hence, about

assumptions tested by econometric methods,

"it is important to know if these assumptions arget For each assumption, one calculates the
corresponding coefficient of correlation. If theefficient is high, one might admit that the
assumption was good; if the coefficient is insuéfit, one rejects the assumption” (Chait |
1938], 12).

The "truth" can thus emerge from the statisticl#rence. From the same point of view, Pourquié two

years earlier mentioned "laws" that econometriagccénd :

"[from a suggested relation will emerge a mordesms good law according to the degree of
calculation’s adjustment to the experimental resufthe law will be considered as nearly
perfect, when the variations are of the order ef ¢hrors relative to the variables’ measure"
(Pourquié [1936], 26).

Thus, the members of C.P.E.E. seem to believedar'tthuith" of the econometric statements, so that
economic "law" can be empirically based on.

The perception of this belief probably encouragécbergen, who was present at Chait's
conference on econometrics, to reconsider thisdmahtal question - while at the same time the
C.P.E.E. had followed regularly the econometriadality for at least four years. He thus begins its

communication while wanting to give an "overall irapsion" of its work to S. D. N:

"[ t]his work applies the econometric method whbte Chait spoke the other day here and of
which perhaps | could start to give an overall iegsion to you" (Tinbergen [1938], 26).

Tinbergen thus has the feeling that it is necessapyepare the ground so that its audience hasad g
understanding of econometrics. Continuing its taikpergen initially evokes "the general idea df th
method known as of the multiple correlation”, ihetwords, the method known as of ordinary least

squares (Tinbergen [1938], 27). Finally he prestrasconclusions which one can draw from the use



of this method. The adjustment of the model ondiées only allows "a kind of confirmation..a

kind ofconfirmation”. More precisely, this confirmatiorats to probable statements.

"the role of the statistician can thus be only eathegative here, i.e. he can give a certainty
only if the correlation is not good; if the corréden is good, he can only speak about a
probability. Indeed, if, in a given case, the clatien is good, that is not a proof that the theory
is right; it could be that a combination of otharriables still gives you higher or at least such a
good correlation. Remain always the responsibiiity the theory to the economists. If the

economists would agree about, one could say thattapproaches the certainty "(Tinbergen [
19381, 27).

Thus, Tinbergen specifies the epistemological statd the econometric statement. They are only
probable statements, in no case "true" statemeamtsSlaws". The certainty can only come from the
refutation, according to the poppérien meaning lod tvord. One finds here the probabilism
characterizing the econometrics of Haavelmo’s mgin 1944 (Morgan [1990], 171).

This development seemed necessary, since eversi@)ivihe main organizer of the

econometric development in France (Armatte [1994Bls obliged to react.

"I was highly interested by the talk that we hawst jheard and | would like to formulate some
observations on three points which particularlyuatrme.

1° As for the reach and the value of the statikcafirmation of the economic theories, |
don't fell like a contradictor, rather the contrabecause | believe, indeed, exactly like the
lecturer that the failures are the more useful hirs tmatter : when we fail in front of
experimental confirmation, we argure that we were mistaken somewhere; on the other hand,
the even excellent statistical confirmations do mmte a conclusive force; personally, | don't
react to these ones since | know a lot of very goamdfirmations of different theses between
which they don’t help to choose " (Divisia [1938B4).

It is indeed the first time where one presentsieitiyl, within C. P. E. E., the epistemological tsiz
of the econometric statements. The reaction of divconsisting in trying to reduce Tinbergen’s
probabilism to a common sense’s philosophy, betsayspistemological dissension which is reflected

on its work:

"Divisia seems to miss this fishérian statisticehd, illustrated by th&tatistical Methods for
Research Workersuccess and stays far from the Cowles Commission and pritibat and
structural Revolution’s works which its memberstitage in econometrics, and that they
diffuse throughEconometrica'(Armatte [1994], 435).

This epistemological vagueness, which is finallyt 0 much surprising relative to the
progressive emergence of this discipline, is thdded to the three arguments listed previously to

underline the duration of the training of the eaoetric concepts by Polytechniciens.

Fascinating forecasts

It must be said that, for them, econometrics labd essentially a means for economic
forecast — briefly, a means to make interventioedonomic life easier in order to have a solutmn t
the crisis. Gibrat often repeats it in its « Nadaseconometrics » from 1934 to 1936.

Gibrat always stresses the significance of f@edehus he writes for example

"the tragedy of the political economy, it is thatdid not follow the normal walk of other
sciences; the more precise knowledge of the faitsndt involve a more intimate union



between abstract knowledge and the observatioissntiw absolutely necessary to achieve the
correspondence between the concepts of the themhyth®e observable magnitudes so as to
check if theory fits the observations. After it Mk possible to foresee"(Gibrat [ 1935b ], 84).

This last aspect in particular is stressed by Giatahe end of Dugé de Bernonville’s conference,
related to the activity of th8tatistique Générale de Fran¢Bernonville [ 1935 ]). Indeed, for Gibrat,

this activity becomes useful only

“thanks to a deep knowledge of the various techesgbrought into play and to the most
important theories created for the explanation thedforecast of the economic movement. The
mathematical culture is then almost essential” (&ip1935h ], 56).

Moreover, he affirms, in conclusion,

"Morgenstern YVirtschaftprognoseVienna 1928) has much studied this curious gqoesind,

in contradiction with much of writers, he concludbat the forecasts tend to intensify rather
than to soften the cycles. This can be admittdeeragasily in certain cases, for example when
the forecast makes admit a new fall of prices,vooildn't it be necessary to study even more
this problem, and isn't it possible to indicate tases in which the forecasts could involve
other results? This hope enables me to end thifemmte on a not too pessimistic note"
(Gibrat [1935h], 59).

Moreover, Gibrat discusses the relevance of ecotrametudies, according to their
contribution for the forecast to which he is s@eliied. This aspect of the criticism exerted by &ibr
against econometrics appears thus in the "Notes(@Wrat [1935d]), V (Gibrat [1935€]) and VII
(Gibrat [19364a]).

The "Notes" IV, where Gibrat quickly presents Gigtein’'s work, finish indeed with the
consent of a failure. The periodogram’s method @igenstein applies on the annual percentage of
the bankruptcies related to the total number of fihes from 1867 to 1932 is "disappointing”
according to Gibrat. Indeed, no periodicity readiynerges from this work (Gibrat [1935d]), 55).

Gibrat is then particularly critical and pessinasiith regard to this work.

"[lln this particular case, the result is very gipainting, and besides, are six cycles sufficient
to found a forecast ? and should not we be agréle Mi. Greenstein when he writes: "If
during the next sixty-six years, we find that tlgpital duration did not change and that there
are certairknown causes which keep it constant, will we then pesiapable to anticipate "?
In this moment, he writes, it is necessary to wait(Gibrat [1935d], 55).

However, according to Gibrat, "[t]he interest akthesearch is very important for forecasid.).

This aim is logical relatively to the Polytechming’ first one : to understand and especially to
solve the economic crisis thanks to an interventiorihe economic life. The interest carried by
Polytechniciens within X-Crise with econometricsdse to their concern of wondering about the
crisis, its causes, its remedies, in order to vaee in the economic life. This concern is, as sae,
one of the factors at the origin of the group’s tdntion. Indeed, Polytechniciens tried, with this

group, to think about the economic problems ofrthiie.

The study entitled "Reflexions over six months trit (Bardet [193230 shows it :

20 The Bulletin of the C.P.E.HJuly 1939, n° 59) will devote even a whole numtethis topic scour in work of X-Crise.



"are we in a simple time-lag between the indivitkiadaptation and the material possibilities
that progress opens to him, and is it enough teigecthe current system with a regulator; or
[...]is it necessary, on the contrary, to adapt humark to individuals’ needs, and, for that, to
let a supreme authority, whatever its nature (joalitor economic), the care to systematically
ensure equilibrium ?'idem, 48).

More precisely, it is clear that the idea of intring in economic life to ensure the continuatibm o
rationality that would otherwise be lost, echoed filnction and purpose French engineers had always
had in the technical field. This idea — and theantgnce of plannism among X-Crise members - can

be explained by the Saint-Simonian tradition whiody held to (Vallon [ 1935], 17; Etner 1978, 110)

21

In that, the Polytechniciens rejoin the positiefeshded by the econometricians. Indeed, the
latter have, in the Thirties, the will to act, tbhange the society (Epstein [1987], 8). Work of the
econometricians could not thus leave Polytechniciadifferent. On the contrary, they constitute, fo
them, an object of a very particular interest as éhonometrics team’s creation directed by Gibrat
within X-Crise testified.

Nevertheless, it will never lead X-Crise to create econometric laboratory. Gibrat, in his
"Notes on Econometrics”, will do nothing but pressome studies - of Greenstein, Luftalla, Frisch,

Moore, Schultz, Tinbergen or Ross, for instancéeady realized.

2. 2. A limited interest for mathematical models

The limited interest of Polytechniciens for ecomtnts is also perceptible for the
mathematical models. Admittedly, it is with X-Ceghat one may find the first French mathematical
models in economy at the time. But, reading théebok of the CPEE, one also have the feeling of a
lack of attention - at the very least — for thetmeanatical works published in the bulletins. Poson
model, so innovative for that time, does not fiteldaudiencedf. Abraham-Frois, lendjel [2001]); as
for that of Moch, which is discussed only in redatiwith that of the Guillaume.

In fact, it seems that the Polytechniciens haedr tmodel, that of the Guillaume, incensed by
Coutrot because it is concerned with the “économigionnelle”, so important for hincf(O. Dard
[1999]) — and they would be satisfied with it. Thisthematical model of the crisis would have beside
the virtues required by Polytechniciens since iilddbe confronted with the empirie through the

cinémograme, (simple transposition of the pringplef the cinematograph to the dynamic

21 This thesis was clearly stated in a discussiovValjon of Jacques Branger's paper 1935 where theeiorffirmed that
"given their education, the Polytechniciens canmdtise to be sympathetic to economic planning.drdsing, we will

remain true to the Saint-Simonian tradition, whiglalready a hundred years old and was the traditfimur great forebears,
who founded and gave life to the modern French oyt (Vallon 1935, 17). Moreover, on February 2B79an entire

meeting of X-Crise was devoted to "Saint-Simonismh e Polytechniciens").



representation of the economic phenomena). Thergalpivork of Simiand could even be interpreted
like a confirmation of Guillaume’s model’'s resuliske Louis Vallon notes it, in his obituary of

Simiand.

"[let’'s] end with a remark. In the work of Simianthere are an experimental theory of the
credit and of representative money which points thet one on "getting into debt" that Mr.
George Guillaume supported so brilliantly in frarfitus. Undoubtedly our complex economic
world is far from resembling the simplified "modelt perhaps eveiby nature can't be
assimilated to such a model; a study of this kinakes it still possible to fix a frame of
reference useful for the determination of real eroical desequilibrium.The “Economique
rationelle” appears thus like the complement of Francois Sidsan‘Economique
expérimentale”, exactly like chemistry is one of the essentigigarts of biology " (Vallon
[1935], 68).

Conclusion

This paper intend to show X-Crise’s contributian the rise of the use of quantitative
techniques in France during the thirties. As weehseen through Moch’s 1933-4 article, X-Crise do
support the development of the first macroeconommogel in France and attempts to confront them
to facts with a kind of econometric approach. Bugrethough interesting, those attempts were rare
and rather rough, using only graphical analysis.

The lack of major theorethical contributions —epicfor Moch and Potron - by the members
of this group of Polytechniciens is probably onehaf reason why today economists do not manifest a
real interest about théfn- especially for that period of "high theory" (8kke [1967]). Nevertheless,
X-Crise certainly is the place in France where irative economic studies were in great demand and
long-awaited at that time; where, consequentlyséhgtudies were submitted and discussed; where,
above all, they could have a great impact on mi@ee could even ask if it is not (also) because X-
Crise was open to economic modelization that soiteeonext Polytechniciens' generation, like Roy
or Allais, devoted their reflexion to this topicr, an other words, if the X-Crise Polytechniciens'
interest for models does not partly explain Mich&rgairaz following judgment that "no doubt X-
Crise have eased Ecole Polytechnique’s conversioBconomics as well as the State experts to

macroeconomics, more or less explicitly inspireckleynesianism" (Margairaz [1995], 181)

Reference

ABRAHAM-FROIS G., LENDJEL E. [2001], « Une premiére application du théorédee Perron-Frobenius a
I'économie : 'abbé Potron comme précurselevue d’Economie Politiquéll (4), juillet-aolt 2001, pp. 639-
666.

ABRAHAM-FROIS G., LENDJEL E. [2004],Les ceuvres économiques de I'Abbé PotRaris, L'Harmattan, 2004.

ABRAHAM-FROIS G., LENDJEL E. [2005] «"Father” Potron early contributions ¢uantitative and dynamic
analysis™», Conference at the University of Antwerp, Belgids+16 September 2005.

22 gee, for instance, F. Etr@987], p.242.
2 See also Margairaz [1991].



AMOYAL J. [1974] "Les Origines Socialistes et Syndicafistie la Planification en France,& Mouvement
Social,87, mai-juin 1974pp. 137-169.

ARMATTE M. [1994] "Divisia, Francois (1889-1964)In C. Fontanon et A. Grelorn,es professeurs du
Conservatoire National des Arts et Métiers : Diati@ire biographique 1794-1959nstitut national de
recherche pédagogique, Conservatoire National dssefMétiers, 1994, pp. 424-440.

ARMATTE M. [1997], "Les Mathématiques sauraient-elles neagir de la crise économique ? X-Crise au
fondement de la technocratie", Actes du Collyfiethématiques sociales et expertiBesangon, 30-31 octobre
1997.

BARDET G. [1931], lettres parues daKsinformation 12 (3), 25 ao(t 1931, p. 47; 12 (4), 25 septerdBl, p.
69; 12 (6), 25 novembre 1931, pp. 116-117.

BARDET G. [1932], "Réflexions sur Six Mois de Travaux",IBtin du C.P.E.E., 0, réedh X-Crise, Centre
Polytechnicien d'Etudes Economiques, De la Recuogeates Crises Economiques, son cinquantenaire 1931-
1981, Paris, Economica, 1982, pp. 37-59.

BAUCHARD P. [1966]Les technocrates et le pouvdiaris, Arthaud, 1966, 317 p.

BELHOSTE B, DAHAN DALMEDICO A., PESTRED., PIcCON A. (eds.) [1995],La France des X : deux siecles
d'histoire Paris, Economica, 1995.

BELHOSTEB. et al. (eds.) [1994].a formation Polytechnicienn®aris, Dunod 1994.

BERNONVILLE L. (Dugé de) [1935], "Les indices statistiques dauMement Economique - Conférence de M. L.
Dugé de Bernonville"Bulletin du C.P.E.E 27-28, octobre, novembre, décembre 1935, p5440-

BLOCH M. [1937], "Que demander a |'Histoire Bulletin du C.P.E.E.n° 35, février 1937, pp. 15-22.
BORISG. [1932] "Nouvelles Théories MonétaireXInformation,12 (9), 25 février 1932, pp. 202-204.

BORISG. [1933], "Compte-Rendu des Séances des 16 &0ea1933,"Bulletin du C.P.E.E.1, février 1933,
p. 3.

Boris G. [1937], "Les Méthodes en Science EconomiguDiscussion [faisant suite aux] Conférences de M
Gaétan Pirou et M. G. DarmoiBBulletin du C.P.E.E 34, janvier 1937, p. 41 et 44.

Boris G. [1938], "Le probléme des Crises Economig{Méthodes et Résultats) - Discussion [faisartesuia]
Conférence de M. Bernard ChaiBulletin du C.P.E.E.46, Avril 1938, pp. 18-19.

BORIS G., {1937], "Les Méthodes en Science Economiquédscission [faisant suite aux] Conférences de M.
Gaétan Pirou et M. G. DarmoiBBulletin du C.P.E.E 34, janvier 1937, p. 41 et 44.

BRANGERJ. [1935], "le contenu économique des plans le ptanisme,'Bulletin du C.P.E.E.20-21, mars-avril
1935, p. 5-13, suivie d'une discussion pp. 14-20.

BRIDGMAN P. W. [1927],The Logic of Modern PhysicBlew York, Macmillan, 1927.

BRUN G. [1982], "Histoire d'X-Crise"X-Crise, Centre Polytechnicien d'Etudes EconomigDesla Recurrence
des Crises Economiques, son cinquantenaire 1931; s, Economica, 1982, pp. 19-35.

BOUMANS M. [1995], "The first business cycle models: mixdfierences”, papier présenté a I'European Society
for the History of Economics Meeting, le 10-11 févr1995.

CHAIT B. [1938] "le probleme des crises économiques ljod et résultats)'Bulletin du C.P.E.E.46, avril
1938, pp. 9-19.

CHEVALME [1935], "Discussionh Lacoin [1935a], pp. 33-34.

COMPAING DE LA TOUR GIRARD ([1931], "Thése de la Moralité : Réle des X'jnformation 12 (6), 5 novembre
1931, pp. 119-120.

CONSTANTJ.[1937]"L'économique rationnelleBulletin du C.P.E.E.39,juin 1937, pp. 33-37.

CONSTANTJ. [1937], "L'Incidence des Mesures Sociales dstlelméme sur la Grande et la Petite Industrie ?",
Bulletin du C.P.E.E .42, novembre 1937, pp. 18-22.

CONSTANTJ. [1938a], "Etranglements Economiqueiijletin du C.P.E.E.44, janvier 1938, pp. 36-41.
CONSTANTJ. [1938Db], "Salaires et Prix de Revieylletin du C.P.E.E.46, avril 1938, pp. 27-29.
CouTRrOTJ. [1931] "DiscussionX-Information 12 (6), 25 novembre 1931, pp. 117-118.



CouTRrOTJ.[1935]"Discussion sur le pétroleBulletin du C.P.E.E.20-21, mars-avril 1935, pp. 81-83.

CouTroTJ. [1935], "Equilibrage des Conséquences Oppos¢é&sabrés TechniqueBulletin du C.P.E.E.26,
septembre 1935, pp. 73-74.

CouTrOTJ [1937], "Les Méthodes en Science Economique eudsion [faisant suite aux] Conférences de M.
Gaétan Pirou et M. G. DarmoiBBulletin du C.P.E.E 34, janvier 1937, pp. 43-44.

CouTrOTJ. [1937], "Réflexions de M. Jean Coutrdylletin du C.P.E.E.35, février 1937, pp. 57-58.

CouTROTJ. [1939], "Rationalisation contre Chdmage - L'Gigation Rationnelle au Service de I'Economie et
de la Défense NationaleBulletin du C.P.E.E.59, juillet 1939, pp. 10-21, suivi d'une discosspp. 22-25.

CouTROT J. et GBRAT R. [1935] "Philosophies de I'Evolution économiquagance du 28 juin 193Bulletin du
C.P.E.Ede juillet-ao0t, n° 24-25, pp. 45-58, suivi d'ungcdssion p. 59-61

DARD 0. [1994] Les novations intellectuelles des années 193kertple de Jean Coutrathése de doctorat,
IEP de Paris, 1994, 3 volumes, 875 p.

DARD O. [1995] "Voyage a l'intérieur d'X-CriseVjngtiéme siécleété (juillet-septembre) 1995, n° 47, pp. 132-
146.

DARD O. [1999] Jean Coutrot : de l'ingénieur au prophgtéresse Universitaires franc-comtoises, Annales
littéraires de I'Université de Franche-Comté, 1999.

DARMOIS G.[1935], Statistique et Application®aris, Armand Collin, 1935.

DARMOIS G. [1937] "Mathématiques et statistiques au serdeééconomique Bulletin du C.P.E.E.34, janvier
1937, pp- 36-40, suivi d'une discussion pp. 41-44.

DauMm L. [1935], "Discussion'in Lacoin [1935a], pp. 31-32.

DESAUNAY G. [1965], X-Crise, contribution a I'étude des idéologies dgmupe de Polytechniciens durant la
grande crise économique (1931-193®ese de Doctorat, Paris, la Sorbonne, 1965p200

DivisiA F. [1934], "Travaux et méthodes de la Société diBowétrie”,Bulletin du C.P.E.E.n° 11-12, mars-
avril 1934, pp. 6-13, discussion 14-16.

DivisiA F. [1938a] "L'économique rationnelle de MM. GeorgasEdouard Guillaume,Revue d'Economie
Politique, 52, janvier-février 1938, pp. 187-193.

DivisiA F. [1938b], "Discussion [faisant suite a la | Géneince de M. TinbergenBulletin du C.P.E.E.49,
juillet 1938, pp. 34-35.

DivisiA F.[1951] Exposés d'EconomiquBaris, Dunod, 1951.

EPSTEINR. J. [1987] A History of EconometricsAmsterdam, North Holland, 1987.

EQuiPE DECONJONCTURE[1937], "le Point EconomiqueBulletin du C.P.E.E .42, novembre 1937, pp. 3-6.
EQuiPE DECONJONCTURE[19384], "le Point EconomiqueBulletin du C.P.E.E 49, juillet 1938, pp. 3-8.
EQuiPE DECONJONCTURE[1938b], "le Point EconomiqueBulletin du C.P.E.E.51, novembre 1938, pp. 6-10.

ERREYGERSG. [2003], « Bernard Chat : A neglected Pioneezaafnometrics », University of Antwerp, working
paper, december 2003.

ETNERF. [1978]Les Ingénieurs-économistes Francais (1841-198@se de doctorat, Paris, Université de Paris
IX - Dauphine.

ETNERF. [1978]Les Ingénieurs-économistes Francais (1841-198@se de doctorat, Paris, Université de Paris
IX - Dauphine.

FISCHMAN M, LENDJELE.[1998]"X-crise et le Débat sur la Réduction du Temps de/ail", in L. Cordonnier et
N. Vaneecloo (eds.),a réduction du temps de travail, I'espace desiptess numéro spécial de3ahiers Lillois
d'Economie et de Sociologits" semestre 1999, pp. 33-56.

FISCHMAN M, LENDJEL E. [2000a]"X-Crise et le Modéle des Fréeres Guillaumil',P. Dockes, L. Frobert, G.

Klotz, J-P. Potier, A. Tiran (eds.hes traditions économiques francaises : 1848-193fris, C. N. R. S.
Editions, 2000, pp. 369-382.

FISCHMAN M, LENDJELE. [2000b]"La contribution d'X-Crise a I'émergence de I'éaoétrie en France dans les
années trenteRevue européenne des sciences sociaB€l18), pp. 115-134.



FiIscHMAN M, LENDJEL E. [forthcoming] "French Engineers and the Machinery of Society Cige and the
Development of the first Macroeconomic Models ire tNineteen Thirties", accepted with reserve of
modifications byThe European Journal of History of Economic Thouggrthcoming

GEHRKE C., KURz H. [2000] « Le développement de la macro-économie dans éefgux-guerres : I'apport
continental »jn A. Béraud et G. Faccarello (ed\ouvelle histoire de la pensée économjque. 3, Paris, La
Découverte, 2000, pp. 192-235.

GIBRAT R. [1934], "Notes sur I'Econométrie (IBulletin du C.P.E.E.17, décembre 1934, pp. 25-26.
GIBRAT R. [1935a], "Notes sur 'Econométrie (IIBulletin du C.P.E.E 18-19, janvier-février 1935, pp. 36-37.
GIBRAT R. [1935b], "Notes sur 'Econométrie (IlI)Bulletin du C.P.E.E.20-21, mars-avril 1935, p. 84.

GIBRAT R. [1935c], "Le Contenu Economique des Plans .leePlanisme - Discussion [faisant suite & la
conférence de M. Jacques BrangeBjletin du C.P.E.E.20-21, mars-avril 1935, pp. 14-15.

GIBRAT R. [1935d], "Notes sur 'Econométrie (IVBulletin du C.P.E.E.22-23, mai-juin 1935, pp. 54-55.
GIBRAT R. [1935€], "Notes sur 'Econométrie (VBulletin du C.P.E.E 24-25, juillet-ao0t 1935, p. 66.

GIBRAT R. [1935f], "La science Economique - Méthodes atoBbphies”,Bulletin du C.P.E.E.26, septembre
1935, pp. 3-8.

GIBRAT R. [1935g], "Notes sur 'Econométrie (VI)Bulletin du C.P.E.E.27-28, octobre, novembre, décembre
1935, pp. 79-80.

GIBRAT R. [1935h], "Les indices statistiques du MouvemBsbnomique" - Discussion [faisant suite a la
conférence de L. Dugé de BernonvillBllletin du C.P.E.E.27-28, octobre, novembre, décembre 1935, pp. 56-
59.

GIBRAT R. [19364a], "Notes sur 'Econométrie (VIIBulletin du C.P.E.E.29-30, février-mars-avril 1936, p. 91-
92.

GIBRAT R. [1936b], "Notes sur 'Econométrie (VIIIBulletin du C.P.E.E.31-32, mai-juin-juillet-aodt 1936, p.
97-98.

GILLARD L., ROSIERM. (éd.) [1997],Francois Simiand (1873-1935), Sociologie, histo&epnomig Collection
" Ordres sociaux ", Paris, Editions des archivegemporaines, 1997.

GUILLAUME G. et E. [1932Bur les fondements de I'économique rationn®l&is, Gauthier-Villars, 1932.

GUILLAUME G. et E. [1937]L'Economique Rationnelle - De ses Fondements aokl®mes Actuels avec une
Annexe Mathematique - Le Facteur Spécifique dewlbigms et des Freinages de I'Activité Econolique.
Prévision Quantitative des Déséquiliby&ostface de J. Coutrot, Paris, Hermann et Cigelig, 1937.

GUILLAUME G. et E. [1938] "Controverse au sujet d'une noevatonomique rationnlle : réponse aux
commentaires de M. F. DivisiRévue d'Economie Politiqug2, juillet-aolt 1938, pp. 1220-1223.

HALBWACHS M. [1937] "Le point de vue du sociologudsulletin du C.P.E.E.35, février 1937, pp. 23-30, suivi
d'une discussion pp. 31-33.

HERMANT M. [1935] "L'Economie Dirigée en AllemagneBulletin du C.P.E.E.18-19, janvier-février 1935,
pp.12-17.

KELLERSOHN[1933] "Un déterminisme conduit-il I'évolution de ¢rise ?"Bulletin du C.P.E.Eavril-mai 1933,
n° 3, pp. 3-8.

KELLERSOHN M. [1937], "Chances et Risques de I'Expérience ¢aie",Bulletin du C. P. E. E.34, janvier
1937, pp. 9-23, suivi d'une discussion pp. 24-28.

LACOIN M. [1935a], "La Semaine de 40 Heures est-elle umé&k au Chomage Bulletin du C. P. E. E.22-
23, mai-juin 1935, pp. 24-31, suivi d'une discus$p. 31-35.

LACOIN M. [1935b], "Discussionin Lacoin [19354a], p. 35.
LE CHATELIER H.[1924] "I'enseignement a I'école polytechniguéjhformation 9,25 février 1924, pp. 1-22.

LE CHATELIER H. [1930], "L'économie politique doit-elle tendredavenir une science ou doit-elle rester une
philosophie?"X information 11 (5), 25 octobre 1930, p. 115.



LUFTALLA [1935], "Essai Critique sur la Détermination Stidise des Courbes d'Offres et de Demandess,
Annales Sociologique4935.

MARGAIRAZ M. [1991], L'Etat, les finances et I'économie, histoire d'woaversion, 1932-1952Paris, Comité
pour I'histoire économique et financiére de la Eeaiditions Imprimerie Nationale, 1991.

MARGAIRAZ M. [1995], "Les autodidactes et les experts : Xs€riréseaux et parcours intellectuels dans les
années 1930'in B. Belhosteet al (eds).La France des X : Deux siécles d'histoire de I'Ecpblytechnique
paris, Economica, pp. 169-184.

MoOCHF. [1933-4] "Sur I'évolution des systemes éconoesgjBulletin du C.P.E.E.(part 1),7, oct.-nov. 1933,
pp. 24-39; (Part 11),8-9, déc. 1933, pp. 34-44; (part 11D, fev. 1934, pp. 18-27.

MOOREH. L. [1929],Synthetic Economic®ew York, MacMillan Company, 1929.

MORGAN M. [1990] "Statistics Wihtout Probability and Haavelmdrevolution in Econometricsfn Lorenz
Kruger, Gerd Gigerenzer, et Mary Morgan (edghe probabilistic revolution. Vol. 2 Ideas in theiéhces
Bradford book, MIT Press, Cambridge, 1990, pp. 191-

NICOLETIS J. [1931], "Exposé sur I'Esprit ayant Présidé kdadation du GroupementX information 12 (6),
25 novembre 1931, pp. 115-123.

NICOLETISJ. [1933a]"La Technocratie, par Albert DespauRltilletin du C.P.E.E.2, février-mars 1933, pp. 15-
17.

NicoLETISJ. [1933b] "L'Application de la Science de I'Orgaation & la Vie EconomiqueBulletin du C.P.E.E.,
2, février-mars 1933, pp. 19-21.

NICOLETIS J.[1933c], "Les voies de la prospéritéBulletin du C.P.E.E.4, juin 1933, pp. 23-26, suivie d'une
discussion pp. 27-8.

NICOLETIS J. [1967] "X-Crise : A propos du livre récent de Rl Bauchard,La jaune et la rouge216, juin
1967, pp. 18-23.

OLIVIER [1937], "Discussionin Belin [1937], pp. 47-48.

PIrRoOU G. [1937] "Economie politique et Facultés de Drdkéthodes et RésultatsBulletin du C.P.E.E.34,
janvier 1937, pp. 29-35.

PINET G. [1894], “L’Ecole Polytechnique et les Saint-Siniens »Revue de Parjsl5 mai 1894.

POTRON M. [1935], "Sur Certaines Conditions de I'EquilibreoBomique”,bulletin du C.P.E.E.n° 24-25,
juillet-aot 1935, pp. 62-65, reprim Abraham-Frois and Lendjel [2004].

POURQUIE[1936] "Le Traitement rationnel des Problemes Ecoigoes,"Bulletin du C.P.E.E.29-30, fevrier
mars avril 1936, pp. 25-29.

RAzous [1934], Principes et Applications de I'Econométrigaractéristiques principales des agents de
production, des éléments de la circulation des Shiedes facteurs de la distributin, de I'évolutioes d
consommations et de I'ajustement économique ndbmaternational, Paris, 1934.

ROSENSTOCKFRANCK L. [1937] "Les ententes industrielleBulletin du C.P.E.E février 1937.
RossF. [1934], "Theoretical Studies of DemanBtonometricajanvier 1934,
Rov R. [1935],Etudes EconométriqueBaris, Sirey, 1935.

Rov R. [1936] "Recherches portant sur la Demande deasBile consommation direct®ulletin du C.P.E.E.,
29-30, février-mars-avril 1936, pp. 70-74.

Rov R. [1938], "Les origines de I'économie scientifiguBulletin du C.P.E.E n° 51, novembre 1938, pp. 11-
17, suivi d'une discussion pp. 17-21.

RUEFFJ. [1922],Des Sciences physiques aux Sciences Morales - & &s 1922 reconsidéré en 196%aris,
Petite Bibliotheque Payot, 1969.

RUEFF J. [1934], "Pourquoi, Malgré Tout, Je Reste LibéBdlletin du C.P.E.E.14-15, juin-juillet 1934, pp.
30-34, suivi de la discussion pp. 35-36.

SIMIAND F. [1933], "Le déroulement de la Crise MondiaBUjletin du C.P.E.E 4-5, juillet 1933.



TEZENASL. [1935], "Réflexions sur le Libéralisme et 'Eamie Dirigée,"Bulletin du C.P.E.E.18-19, janvier-
février 1935, pp. 33-35.

TINBERGENJ. [1938], "Conférence de M. TinbergeBuylletin du C.P.E.E.49, juillet 1938, pp. 26-33.
TINBERGENJ. [1939], "La situation économique des Pays Baslletin du C.P.E.E.58, juin 1939, pp. 26-30.
ULLmo J.[1936] "Le réel et la scienceRevue philosophiqu@ovembre-décembre 1936.

uULLmo J.[1937] "Les problémes théoriques de I'énergie dejyBulletin du C.P.E.E.n° 36, mars 1937, pp. 7-
19, suivi d'une discussion pp. 20-21.

ULLMO J. [1938], "Réflexions sur la Semaine de 4€ukrkes” Bulletin du C.P.E.E.46, avril 1938, pp. 33-37.
ULLMO J.[1969] La pensée scientifique modeyfRaris, Champs-Flammarion, 1969.

ULLmo J. [1982] "Le rble d'X-Crise et des Polytechniciel@s I'histoire économique des quarante dernieres
années,'X-Crise, Centre Polytechnicien d'Etudes Economiglesla récurrence des crises économiques, son
cinquantenaire 1931-198Paris, Economica, 1982, pp. 273-288.

VALLON L. [1935], "Le Contenu Economique des Plans .le &lanisme - Conférence de M. Jacques Branger -
Discussion [faisant suite a la] Conférence de Mquas Branger'Bulletin du C.P.E.E.20-21, mars-avril 1935,
pp. 16-17.

VALLON L. [1935], "Discussion"Bulletin du C.P.E.E.20-21, mars-avril 1935, p. 16-17.

WEIL C. [1935], "le Rendement du Travail Humain dansdomie Capitaliste et dans I'Economie Collective",
Bulletin du C. P. E. E27-28, octobre-novembre-décembre 1935, pp. 65-71.

YULE U. [19321], "On the Time Correlations Problerdurnal of the Royal Statistical Socigjyillet 1921.



