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Objectives of the lecture

* Analyze the theories that led to the “marginalist
revolution”

— Analyze the theories of Jeremy Bentham

— State the main theories of the precursors of the
“marginalist revolution”, in particular, von Thiinen,
Cournot, Dupuit and Gossen

* Explain what the “marginalist revolution” was and

analyse the contribution of Jevons, Menger and
Walras
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Jeremy Bentham (1748-1832)

by Henry William Pickersgill
oil on canvas, exhibited 1829,
NPG
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oil on canvas, 1760, NPG
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Jeremy Bentham (1748-1832)
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My body I give to my dear friend Doctor Southwood
Smith to be disposed of in a manner hereinafter
mentioned, and I direct ... he will take my body
under his charge and take the requisite and
appropriate measures for the disposal and
preservation of the several parts of my bodily frame
in the manner expressed in the paper annexed to this
my will and at the top of which I have written Auto
Icon. The skeleton he will cause to be put together in
such a manner as that the whole figure may be
seated in a chair usually occupied by me when
living, in the attitude in which I am sitting when
engaged in thought in the course of time employed
in writing. I direct that the body thus prepared shall
be transferred to my executor. He will cause the
skeleton to be clad in one of the suits of black
occasionally worn by me. The body so clothed,
together with the chair and the staff in the my later
years bourne by me, he will take charge of and for
containing the whole apparatus he will cause to be
prepared an appropriate box or case and will cause to
be engraved in conspicuous characters on a plate to
be affixed thereon and also on the labels on the glass
cases in which the preparations of the soft parts of
my body shall be contained



Jeremy Bentham (1748-1832
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Jeremy Bentham (1748-1832)

Plan for a Penitengiary Infpection-houfe;  §

e

LETTER 1IL

Plan for a Penitentiary Infpe&tion-
Houfe.

EFORE you look at the plan, take in words
the general idea of it. -

The building is circular.

The apartments of the prifoners occupy the cir-
cumference. . You may call them, -if you pleafe,
the Cells.

Thefe Cells- are divided from one-another, and

the prifoners by that means fecluded from all com=-

munication with -each other, by partitions in the
form of radii iffuing fromn the circumference: tom
wards - the center, and extending as many feet as
fhall be thought neceflary to form the largeft di~
menfion of the Cell.

The apartment of the lnfpeftor occopies the
center ; you may call it if you pleafe the fnfpesfor’s
Lodge.. ..

*  It'will be gonvenient in moft, if not in all cafes,
10 have a vacant fpace or area all ound, between
Bj fuch

€&  Plon for a Pemitentiary Infpection-boufe.

foch center and fuch circumference. You may
call it if you pleafe the Jmdermediote or Hrmulor
Area. .

Abocut the width of a Cell may be fufficient for
a paffage from the outfide of the builing to the
Lodge.

Each Cell has in the cutward circamference, «
windme, large encugh, not only to ight the Cell,
but, through the Cell; to afford Light encugh to-
the cosrefpondent part of the Lodge.

The inner circumference of the Cell is formed
by an iron gratimg, fo light as not w fcreen any
part of the Cell from the Infpe&tor’s view.

©Of this grating a part fofficiently large opens, in-
form of a dasr, to admit the prifoner at his firft en-

- trance; and to give admiffion at any ime to the

Infpe&tor or any of his attendants.

To cut off from each prifoner the view of every
ether, the partitions are carried on a few feet be-
yond the grating into the Intermediate Area ; fuch
proje&mg patts I calt the Protrafed Partitions.

It is ceficeived, that the light, ceming in, it
this manner through the Cells, and fo acrols the
lritevmediaih Area, will be fufficient for the Infpec-

‘wr’s Lodge.  But, for this purpole, boflr tie wiri-

daws
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Jeremy Bentham (1748-1832)
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Jeremy Bentham (1748-1832

. AN
AN v INTRODUCTION
INTRODUCTION Utilitarianism -
o Consequentlahsm  PRINCIPLES OF MORALS AND LEGISLATION.
FPRINCIPLES
CHAP. L

MORALS AND LEGISLATION.

OF THE PRINCIPLE OF ‘UTILITY.
BY
JEREMY BENTHAM, ESQ. Narure has placed m.ankmd under tl}e 80~ Mankind
BENCHER OF LINCOLN'S INN ; AND LATH OF vernance Of two Soverelgn mastel‘s, pﬂlﬂ a.nd painand

aoRe's coruse, axronD, . pleasure. Itis for them alone to point out what P

IN TWO VOLUMES,

A NEW EDITION, CORRECTED BY THE AUTHOR.

VOL. I.

LONDON:

PRINTED FOR W, PICKERING,

LINCOLN'S-INN FLELDS ;
e

E. WILSON, ROVAL EXCHANGE.

1823,

THE FIRST EDITION OF THIS WORK WAS FRINTED

15 THE YEAR 1750;

AND FIRST PURLISHED IN 1789,

we ought to do, as well as to determine what
we shall do. On the one hand the standard of
right and wrong, on the other the chain of
causes and effects, are fastened to their throne.
They govern us in all we do, in all we say, in
all we think: every effort we can make to throw
off our subjection, will serve but to dpmdnstrate
and confirm it. In words a man may pretend
to abjure their empire: but in reality he will
remain subject to it all the while. The prin-
ciple of wutility * recognises this subjection, and
assumes 1t for the.toundation of that system,
the object of which is to rear the fabric of
felicity by the hands of reason and of law.
Systems which attempt to question it, deal
in sounds instead of sense, in caprice instead
of reason, in darkness instead of light.
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Jeremy Bentham (1748-1832)

It is in vain to talk of the Interest of the To a wimber of. persons, with reference to -
community, without understanding what is.the each of whom the value of a leure Or 2
interest of the individual.* A thing is said to .. “ 3 : . ; '
promote the interest, or to be for the interest, pain is considered, it will be greater or less, .
of an individual, when it tends to add to the according to seven circumstances: to wit, the
sum total of his pleasures: or, what comes to six preceding ones; wviz.
the same thing, to diminish the sum total of - 1. Its intensity.
his pains. 2. Its duration. SRR

3. Its certainty or wuncertainty.

- 4.-Its propinguity or remoteness.

6. Its fecundity. -

6. Its purity.

And one other; to wit:

7. Its ertent; that is, the number of persons
_ to whom it extends; or-(in other words) who

are affected by it. :
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Johann Heinrich von Thinen (1783-1850)
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Johann Heinrich von Thinen (1783-1850)
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Johann Heinrich von Thiinen (1783-1850)
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Johann Heinrich von Thiinen (1783-1850)

Figure of the Thiinen Resource Cycles, made in the nineteen-twenties
for school purposes. Source: Thiinen museum, Tellow.
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Johann Heinrich von Thiinen (1783-1850)
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Augustin Cournot (1801 —1877)
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Augustin Cournot (1801 —1877)

“RESEARCHES

INTO THE

MATHEMATICAL PRINCIPLES

OF THE

THEORY OF WEALTH

BY

AUGUSTIN COURNOT

1838

TRANSLATED BY NATHANIEL T. BACON
WITH AN ESSAY ON
COURNOT AND MATHEMATICAL ECONOMICS
AND A

BIBLIOGRAPHY OF MATHEMATICAL ECONOMICS
BY IRVING FISHER

Neto Work
THE MACMILLAN COMPANY
1927

AU rights reserved
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Augustin Cournot (1801 —1877

CHAPITRE IV.

De la loi du débit.

20. Pour asseoir les fondements de la théorie
des valeurs échangeables, nous ne remonterons pas
avec la plupart des écrivains spéeulatils jusqu’an
berceau de 'espéce humaine ; nous n’entreprendrons
d’expliquer ni 'origine de la propriété, ni celle de
I'échange ou de la division du travail. Tout cela ap-
partient sans doute & I'histoire de 'homme, mais
n’est d’aucune influence sur une théorie qui ne peut
devenir applicable qu’a une époque de civilisation
trés-avancée, 4 une époque’ ou (pour parler le lan-
gage des géométres) la part d’action des circonstances
initiales esl entiérement éteinte. . ;

Nous n’invoquerons qu'un seul axiome, ou, si 'on
veut, nousn’employerons quune seulehypolhese, sa-
voir que chacun cherche i tirer de sa chose ou de son
travail la plus grande valeur possible. Mais en dé-
duisant les conséquences rationnelles de ce principe,
nous essaierons de fixer mieux qu'on ne I’a fait les

éléments, les données que I'observation seule peut
fournir. Malheureusement, ce pomt fondamental est |

celui que les théoriciens se sont & peu pres accordés
a presenler nous ne dirons pas d’une maniére fausse,
mais d'une maniére qui n’offre réellement aucun sens.

CHAPITRE V.
Du monopole.

26. Supposons , pour la commodité du langage,

qu’un homme se trouve propriétaire d'une source -

minérale, 4 laquelle on vient de reconnaitre des
propriétés salutaires qu'aucune autre ne posséde.
1l pourrait sans doute fixer & 100 francs le prix du
litre de cetle ean ; mais il s'apercevrait bien vite, 4 la
rareté des demandes , que ce n'est.pas le moyen de ti-
rer grand partide sa propriété. Il abaissera donc suc-
cessivement le prix du litre jusqu’au terme qui -lui
donnera le plus grand profit poss:ble c’est-a-dire

que, si F(p)désigne la loi de la demande, il finira, ~

aprés divers titonnements, par adopter la valeur de
p qui rend le produit p F (p) un maximum, ou qul
est déterminée par I'équation

1)  F@+sF@p)=o.
Le produit

{ [F(zﬂ
pF(p)= =¥

sera la rente annuelle du propriétaire de la source,

et cette rente ne dependra que de la nature de la

fonetion I‘
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Augustin Cournot (1801 —1877)

CHAPTER 1V
OF THE LAW OF DEMAND

z0. To lay the foundations of the theory of exchangeable
values, we shall not accompany most speculative writers
back to the cradle of the human race ; we shall undertake
to explain neither the origin of property nor that of exchange
or division of labour. All this doubtless belongs o the his-
tory of mankind, but it has no influence on a theory which
could only become applicable at a very advanced state of
civilization, at a period when (to use the language of mathe-
maticians) the influence of the jnitia/ conditions is enurely
gone.

We shall invoke but a single axiom, or, if you prefer,
make but a single hypothesis, Ze. that each one secks to
derive the greatest possible value from his goods or his
labour. But to deduce the rational consequences of this
principle, we shall endeavour to establish better than has
been the case the elements of the data which observation
alone can furnish. Unfortunately, this fundamental point is
one which theorists, almost with one accord, have presented
to us, we will not say falsely, but in a manner which is
really meaningless.

CHAPTER V
OF MONOPOLY

26. For convenience in discussion, suppose that a man
finds himself proprietor of a mineral spring which has just
been found to possess salutary properties possessed by
no other. He could doubtless fix the price of a /Jzer of
this water at roo francs ; but he would soon see by the scant
demand, that this is not the way to make the most of his
property. He will therefore successively reduce the price of
the liter to the point which will give him the greatest possi-
ble profit; ie. if #(p) denotes the law of demand, he will
end, after various trials, by adopting the value of p which
renders the product p#( #) a maximum, or which is deter-
mined by the equation

(1) F(p)+pF'(p) =0
_[£)
The product 2F(P) = ZFG

will be the annual revenue of the owner of the spring, and
this revenue will only depend on the nature of function 7.
To make equation (1) applicable, it must be supposed
that for the value of p obtained from it, there will be a
corresponding value of 2 which the owner of the spring
can deliver, or which does not exceed the annual flow of
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Augustm Cournot (1801 -1877)

: CHAPITRE VII.

~ De la concurrence des producleurs.

%3. Tout le monde se forme une idée vague des
effets de la concurrence : la théorie aurait d& s’atta-
cher & préciser cette idée ; et pourtant , faute d’en-
visager la question sous le point de vue convenable,
faute de recourir aux signes dont I'emploi devient
indispensable, les écrivains économistes n’ont per-
fectionné en rien, sous ce rapport, les notions
vulgaires. Elles sont restées mal définies, mal ap-
pliquées dans leurs ouvrages, comme dans lelangage
du monde.

Pour rendre sensible la conception abstraite du
monopole, nous imaginions une source et un pro-
priétaire. Maintenant, imaginons deux propriélaires
et deux sources , dont les qualités sont identiques ,
et qui, en raison de la similitude de leur position ,
alimentent concurremment le méme marché. Dés
lors le prix est nécessairement le méme pour I'un et
pour Pautre propriétaire. Soit p ce prix, D = F (p)
le débit total , D, le débit de la source (1), D, celui
de la source (2), de sorte que D, -- D, —D . En
négligeant , pour débuter, les frais d’exploitation ,
les revenus des propriétaires seront respectivement
P Dy, pD, 5 et chacun de son cdté cherchera a
‘rendre ce revenu le plus grand possible.

d’ot il suit que les valeurs définitives de D, , D,
par conséquent D et p seronl déterminés au moyen
du systéme d’équations

(1) F(Dy+Dy) 4Dy F(Dy+Dy)=o,

2) S (Dy+Dy)+ D, f(Dy+Dy)=o.

En effet , supposons que les variables D, , D,
étant représentées par des coordounées reclangu-
laires, la courbe 72; 7, (fig. 2) soit le tracé de I'é-
quation (1}, et la courbe »2, 7, le tracé de I'équation
(2). Si le propriélaire (1)adoptait pour D, une valeur
représentée par oz, , le propriétaire (2) adopterait
pour D, la valeur .::'_;.rJ » laquelle, pour la valeur
supposée de D, , lui donne le plus grand hénéfice.
Mais alors , par la méme raison, le producteur (1)
devrait adopter pour D, la valeur oz, , qui donne
le bénéfice mazimum quand D, ala valeur oy,
Ceci raménerait le producteur (2) 4 retomber sur la
valeur oy, , et ainsi de suite : par o I’on voit que
l’équilihre ne peut s’établir que lorsque les coordon-
nées ox , oy , du point d’intersection ; repré-
sentent les valeurs de D, , D, . La méme con-
struction , répétée sur la figure de l'autre coté da
point Z ', conduit & des résuliats symétriques.

La situation d'équilibre, correspondante au sys-

NJ Theocarakis UoA: The origins of neoclassical economics and the “marginalist revolution”
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Augustin Cournot (1801 -1877)

CHAPTER VII
OF THE COMPRIITION OF PRODUCERS

43. Every one has a vague idea of the effects of compe-
tition. Theory should have attempted to render this idea
more precise ; and yet, for lack of regarding the question
from the proper point of view, and for want of recourse to
symbols (of which the use in this connection becomes indis-
pensable), economic writers have not in the least improved
on popular notions in this respect. These notions have
remained as ill-defined and ill-applied in their works, as in
popular language.

To make the abstract idea of monopoly comprehensible,
we imagined one spring and one proprietor. Let us now
imagine two proprietors and two springs of which the quali-
ties are identical, and which, on account of their similar
positions, supply the same market in competition. In this
case the price is necessarily the same for each proprietor.
If p is this price, D= F(#) the total sales, [, the sales
from the spring (1) and D, the sales from the spring (2),
then Dy, + D,= 0. Tf, to begin with, we neglect the cost
of production, the respective incomes of the proprietors
will be gD, and pD,; and each of them independently will
seek to make this income as large as possible,

We say each independently, and this restriction is very

whence it follows that the final values of D, and D, and
consequently of 2 and of g, will be determined by the sys-
tem of equations

(1) J(Dy+ D)+ D, f(D, + D) =o,
(2) - SO+ D)+ D, f'(Dy + D)y =o.

Let us suppose the curve mn, (Fig. 2) to be the plot of
equation (1), and the curve mgn, that of equation (2), the
variables 22, and /), being represented by rectangular co-
ordinates, If proprictor (1) should adopt for 22, a value
represented by exy, proprietor (2) would adopt for 2, the
value oy, which, for the supposed value of D), would give
him the greatest profit. But then, for the same reason,
producer (1) ought to adopt for D, the value ox,,, which
gives the maximum profit when 2, has the value ov,. This
would bring producer (2) to the value oy, for 7, and so
forth ; from which it is evident that an equilibrium can only
be established where the coiirdinates ox and oy of the point
of interscction 2z represent the values of D, and D, The
same construction repeated on a point of the figure on the
other side of the point 7 leads to symmetrical results.

‘The state of equilibrium corresponding to the system of
values ox and ov is therefore steble; i.e. if either of the pro-
ducers, misled as to his true interest, leaves it temporarily,
he will be brought back to it by a series of reactions, con-
stantly declining in amplitude, and of which the dotted lines
of the figure give a representation by their arrangement in
steps.
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Augustin Cournot (1801 —-1877)

= Y] ==

téme de valeurs oz , o y , est done stable;cest-d-dire
qué si I'ori ou Tautre des producleurs trompé sur
ses vrais intéréts, vient & s’en écarler momentané-
ment , il y sera ramené par uneé suite de réactions ,
tovjours diminuant d'amplitude , et dont les lignes
ponctuées de la figure , par 1eur disposition en gra-
dins , offrent I'image.

La construction précédente suppose que l'on a
omey > om, , on, < om, « les résultats seraient diamétpa-
lement opposés, sices inégaliiés changeaient designe,
et si les courbes w,n, , myn, affectaient la dlsposmon
represenlee sur la fig. 3. Les coordonnées du point
Z, ou les deux courbes se coupent, cesseraient alors ¥
de correspondre 4 un systéme d’équilibre stable.

Mais ‘il est facile de se convaincre qu’une pareille P 3
disposition des courbes est inadmissible. En effet _ =4

quand Di.-o , les équations (l) ct (2) se requ Dy
sent, la premiére &

F(D)=0,

-

la seconde

S(Dy) -+ szr (Dy)=
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The preceding construction assumes that o, > o, and
om < omy: the results would be diametrically opposite it
[

82 THE MATHEMATICAL PRINCIPLES

these inequalities should change sign, and if the curves
myny and mwy should assume the disposition represented
by Fig. 3. The coordinates of the point #, where the two
curves mntersect, would then cease to correspond to a state
of stable equilibrium. But it is easy to prove that such a .,3’1"““
disposition of the curves is inadmissible. In fact, if D, =0,
equations (1) and (2) reduce, the first to )
J(D)=o, %‘!ﬁiw [i]
ADy) + DD =o.

The value of £, derived from the first would correspond
to p=o0; the value of D), derived from the second corre-
sponds to a value of # which would make the product gD, a
maximum. Therefore the first root is necessarily greater
than the second, or om, > omy, and for the same reason jy 3
ony > on,.

44. From equations (1) and (2) we derive first D), = Dy
(which ought to be the case, as the springs are supposed to Dﬂ‘i
be similar and similarly situated), and then by addition :

2/(D)+ Df'(D) =o,

an equation which can be transformed into

1 H
T LI T

i r

!

T

i

[

4

H

S I : vl
31|.-......E__---E-.....;'...I.
.. 1

and the second to

iD
(3) D+2F'ﬂ‘,ﬁ'—°}

whereas, if the two springs had belonged to the same prop-
erty, or if the two proprietors fad come fo an understand-

ing, the value of p would have been determined by the ﬁ:
equation
.
@ D+pP =0,

dap
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The preceding construction assumes that em, > om, and
omy < ony: the results would be diametrically opposite if
these inequalities should change sign, and if the curves
myn, and mgmy should assume the disposition represented
by Fig. 3. The coordinates of the point {, where the two
curves tersect, would then cease to correspond to a state
of stable equilibrium. But it is easy to prove that such a
disposition of the curves is inadmissible. In fact, if D, = o,
equations (1) and (2) reduce, the first to

J(Dy) =0,
and the second to
D)+ DS (D) =o.

The value of ), derived from the first would correspond
to p =o; the value of 2, derived from the second corre-
sponds to a value of # which would make the product gD, a
maximum. Therefore the first root is necessarily greater
than the second, or em; > emy, and for the same reason
ong > on,,

44. From equations (1) and (2) we derive first ), = D,
(which ought to be the case, as the springs are supposed to
be similar and similarly situated), and then by addition :

2/(D) + Df(D) =o,

an equation which can be transformed into
aD _
{3‘) 'D + 2.& f.':ﬂ - u!

whereas, if the two springs had belonged to the same prop-
erty, or if the two proprietors had come to an undersiand-
ing, the value of p would have been determined by the
equation

(4) D+Pi?= 0,
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7

Augustin Cournot (1801 —1877)

46. Sl y avaiv 3, 4.... » producteurs en con-
currence, toutes les circonstances restant les mémes,
I’équation (3) serait successivement remplacée par les
suivantes :

dD D
D+3Par—

d
s Db dp =0, e

D - np 3 4L 0

dp
la valeur de p, qui en résulte, diminuerait indéfini-
ment par I'accroissement indéfini du nombre 7.
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LIBRAIRIE HACHETTE ET €=
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CHAPITRE VIIL
De la concurrence indéfiie.

50. Les effets de la concurrence ont atteint leur
limite , lorsque chacune des productions partielles
D, est insensible, non seulement par rapport i la
production totale D = F(p); mais aussi par rapport
4 la dérivée F' (p), en sorle que la production par-

tielle D, pourralt étre retranchée de D , sans qu’il
‘en résultat devariation appréciable dans le prix de la
denrée. Celte hypothéae est celle qui se réalise dans

leconomle sociale pour une foule de productions, -
et pour les productions les plus 1mportanlcs, Elle

introduit dans les calculs une grande snmpliﬁcatmn s

el cest 4 en développer les conséquences que ce
chapitre est destiné.
-En vertu de l’hypolhese on pourra, dans I'équa-

tion | -
Dx+[p—~ef (n_,;]. -‘Q-——o',,

négliger , sans erreur sensxble le terme D,, , ce qu;
la redu;ra a o :

P—Dy=0.
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Augustin Cournot (1801 —1877)

46. Il there were 3, 4, . . ., # producers in competition,
all their conditions heing the same, equation (3) would be
successively replaced by the following :

),

D+3p Pv—ﬂ,ﬂ+4ﬁ ~—~0 o fJ—i—ﬁp-F_n;

and the value of # which results wonld diminish indefinitely
with the indefinite increase of the number .
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CHAPTER VIII
OF UNLIMITED COMPETITION

s50. The effects of competition have reached their limit,
when each of the partial productions D, is imappreciable,
not only with reference to the total production 2= &(p),
but also with reference to the derivative #'( p), so that the
partial production 2, could be subtracted from 2 without
any appreciable variation resulting in the price of the com-
modity. This hypothesis is the one which is realized, in
social economy, for a multitude of products, and, among
them, for the most important products. It introduces a
great simplification into the calculations, anc this chapter is
meant to develop the consequences of it.

According to this hypothesis, in the equation

D4 [p—4(D))] - %= 0,

the term ., can be necglected without sensible error, which
reduces the equation to

2— /(D) =o.

In consequence, the system of equations (6) of the pre-
ceding chapter will be replaced by

(1) p—$'(D) =0, p— $/(Ds)=0, - p— $./(D,) = 0.
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Jules Dupuit (1804—1866)

WESURE DE L' UTILITE PUBLIQUE — PAVAGE.

E I'é-‘;ﬂ-'?é: faﬂydﬂf/'wrr: £ «'../7{ .-.r',-"'..-':-. L .«‘L'r"I f;ﬁk'ﬂ‘;?:/f#’i’r?} L

b

Fig 3
[ ;“:"‘“—--11.

(1844) « De la mesure de I’utilité des travaux publics », Annales des ponts
et chaussées: Mémoires et documents, 2 (116)
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Hermann Heinrich Gossen (1810—1858)

Gutwidelung ber Gefepe

UN TCONOMISTE INGONNU*

" Huervann=Hexrt GOSSEN
menfdliden Verfehrs, JOURNAL DES ECONOMISTES.

4® SERIE, T. XXX. — 15 avril 1885.
und ber barand {liefenben

LioN WaLRAs.
Regeln fiir menfdhlided Hanbeln

The Laws af Human Relations and the Rules of Human Action Derived Therefrom. By
e Hermann Heinrich Gossen. Translated by Rudolph C. Blitz with an introductory
essay by Nicholas Georgescu-Roegen. Cambridge: M.I.T. Press, 1983. Pp. 460.

Germann einrich Sossen,
Atmghid prosimiben Xopirangs: Wefer ankrr T,

From this statement it is quite apparent that
Gossen has completely anticipated me as regards
the general principles and method of the theory

THEORY OF POLITICAL ECONOMY. of Economics. So far as I can gather, his treat-

ment of the fundamental theory is even more

THE

Braunfdweig, W. STANLEY JEVONS, general and thorough than what I was able to
Drud unp Berlag wen Briedrig Hicweg wud Sehn scheme out. In discussing the book, I lie under
1854 Fondon: the serious difficulty of not being able to read it;

MACMILLAN AND CO.

1879.
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Hermann Heinrich Gossen (1810—1858)

Vorrebde

Freuve, fdoner Godtterfunfen, —_—
Todhter aus Glyfium, '

MWir betreten feuertrunfen, Auf den folgenden Blattern ibergebe ich der Offentlichen Beur:
Dimmlijde, vein. Heiligthum. theilung dag Refultat eined 20jdbrigen Nacydenkens.
@g;ﬁ:il:b% nl;l:tt;;:mi;;e::!rl;em; Ras ei'nem Rnperni?uﬁ jur Grflarung des Bufatnme'nfeins
%lle Menfdhen werden Briider, der Welten im Raum ju leiften gelang, dad glaube id) fitr die Er-
MWo dein fanfter Fligel weilt. flarung bes Bufammenfeing der Menfdien auf der Erdoberfliche u
| Ghot. leiften. I glaube, daf e mir gelungen ift, die Kraft, und in
Seiv umidylungen, Millionen' grofen Umriflen da8 Gefes ihrer WirffamPeit ju entdecfen, weldhe
Diefen Kuf der gangen Welf! ba8 Sufammenfein ber Menfchen mdglich madht, und die Fortbil-
Briiber — iber'm Sternenyelt bung bded8 Menfdengefdhlechts unaufbaltfam beroirft. Und wie die

Mup ein lieber Bater wolnen. Gntbefungen jenes Manned e8 mdglidy machten, die Babhnen der

Sdiller. Welttdrper auf unbefdhranbte Seit ju beftimmen; fo glaube id mid
ourdy meine Cntdefungen in den Stand gefest, dem Menfhen mit
untruglider Siderheit die Babn zu begeichnen, bdie er ju wanbdeln
hat, um feinen Lebendzwed in volfommenfter Weife ju erreichen.

WEIMAIgE  SERE WMIIWVELELE ALURLTIN .

€8 muf das Geniefen fo eingeridhtet weeden, daf die
Summe bes Genuffes des gangen Lebens ein Grdftes werde.

Allocation of pleasures, so that the sum of the pleasures of the whole life is maximum
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Hermann Heinrich Gossen (1810—1858)

TETTITIT O gTETTT OTTTEIYy wUw o owwssss v, EoaAwtyt o

Fig. 1.
Gossen’s 2 [aw:

The ratio of marginal utilities and
prices is the same for all goods

]
i
|
1
1
|
{

0U/da; _ QU/oa;

Ly ]
Di B ( )

Hig. 8.

Gossen’s 15t Law:
Diminishing marginal

. Division of time
utility
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Marginalist revolution

* W. Stanley Jevons (1835-1882)
* Carl Menger (1840-1921)
* Léon Walras (1834-1910)

31



Marginalist revolution

THE -2 GRUNDSATZE

DER

THEORY OF POLITICAL ECONOMY.
VOLKSWIRTHSCHAFTSLEHRE.

BY

VOR
W STANLEY JEVONS, M.A. (Low)
FROFESSOR OF LOGIC AND FOLITICAL BOONOMT
X OWENS COLLIGN, MANCHENTEE. D* CARL MENGER.
Fondon and Bebo Fork
MACMILLAN AND CO.
1871 WIEN 1871,
WILHELM BRAUMOLLER
[ ANl rights reserved] ®. K. nOF. NP UMYEANTITASOCEDL KDL
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W. Stanley Jevons (1835—1882)

by William Stanley Jevons
albumen print on paper mount, 1858, NPG

Professor of Political Economy at University College, London
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W. Stanley Jevons (1835—1882)

1862. “A General Mathematical Theory of Political Economy”

1863. A Serious Fall in the Value of Gold, Edward Stanford.

1864. Pure Logic; or, the Logic of Quality apart from Quantity, Edward Stanford
1865. The Coal Question, Macmillan

1869. The Substitution of Similars, The True Principle of Reasoning, Macmillan
1870. Elementary Lessons on Logic, Macmillan

1871. The Match Tax: A Problem in Finance, Edward Stanford.

1871. The Theory of Political Economy, Macmillan

1874. Principles of Science, Macmillan

1875. Money and the Mechanism of Exchange, D. Appleton

1878. A Primer on Political Economy, Macmillan

1880. Studies in Deductive Logic, Macmillan

1882. The State in Relation to Labour, Macmillan

1883. Methods of Social Reform and Other Papers, Macmillan
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W. Stanley Jevons (1835—1882)

- STUDIES
) | .
il -~ DEDUCTIVE LOGIC.

r
| A Blampl for Students,

MAC__ENANTIAI _OVDEIC

T"'é
aE? ~
< & 5“" <:
3 & |2
g ?‘Y‘ 3; G By
S é_é, o J>
£ I & z W. STANLEY JEVONS,
=) {S f‘, o LED, (Edind), M.A. (Lond.), F.R.S.
S
Q}\@,\u-; u,:'{,j._}\
. NAR "8l ;i
ohoomn
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¢ MACMILLAN AND CO.
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W. Stanley Jevons (1835—1882)

5 :
PURE LOGIC

LOGIC OF QUALITY APART FROM QUANTITY:

L]
L]
EEMANES ©X BOOLEE STHTEM AND

OF THE RELATION OF LOOM AND MATNEMATICL

-
Ffliase
W. STANLEY JEVONS, M.A.

Logiow i am erian o it soenlinram — VTR

LOKDON :
EDWARD STANFORI, 6 CHARING CROES.
1ao4d

Jevons’ Logic Machine or Logic ‘Piano’.
Museum of the History of Science, Oxford.
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W. Stanley Jevons (1835—1882)

BRITISH ASSOCIATION, 1862.

Tuirry - SECOND Meeting of the BRITISH ASSOCIATION for the

Advancement of Science, keld at CAMBRIDGE, 1sé—8th October,
1862,

Section (F).— Economic Science and Statistics.

Tuesday, Tth October, 1862.

The President.—On the Subject Matters and Methods of Compe-
titive Examinations for the Public Service.

Rev. William Emery, B.D.—On the Expenses and Social Condition
of University Education.

Henry Roberts, F.S.A.—Statistics which show the Increasing Cir-
culation of a Pure and Instructive Literature adapted to the
Capacities and the Means of the Labouring Population.

Rev. W. N. Molesworth, M.A—On the Instruction and Training
of the Unemployed in the Manufacturing Districts during
the present Crisis.

W. Stanley Jevons, M.A.— Notice of a General Mathematical
Theory of Political Economy.

W. Stanley Jevons, M.A.—On the Study of Periodic Commercial
Fluctuations.

Edwin Hill.—On the Prevention of Crime.
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W. Stanley Jevons (1835—1882)

The MaraemaTicAL THEORY of Porrtiear Ecowowmy.

Tue following paper was read by Professor W. Stanley Jevons, M. A,
at the opening night of the present session of the Manchester Statis-
tical Society. A similar topic was brought under the notice of
Section F of the British Association by the same writer in 1862, as
a “ Notice of a General Mathematical Theory of Political Economy.”
The subject of the present paper was “ The Progress of the Mathe-
* matical Theory of Political Economy, with an Explanation of the
“ Principles of the Theory.”

Journal of the Statistical Society of London,
Vol. 37, No. 4 (Dec., 1874), pp. 478-488

" In our own subject of political economy, it has been much too
commonly assumed that Adam Smith founded the science, that
Ricardo systematised it, and that Mill finally expounded it in a
nearly perfect form. An orthodox economical creed has thus been
established, and all who can call its truth in question are too likcly
to be treated us noxious heretics, or, at the least, as harmless
crotcheteers. But in spite of all danger of being thus regarded, I
maintain that it is only by going back and reconsidering the
primary notions of the science that we can arrive at a true theory
of economy, and be enabled to distinguish between the true and the
false in ancient doctrines. It is probably a mistake to put forward
the new views of the science as forming specially a mathematical

450 Jevons—The Mathematical [Dee.

theory. In truth, there is nothing more theoretical, and but little
more mathematical, in the views of M. Walras, M. d’Anlnis, and
myself than in the ordinary doctrines. The laws of political
economy must be mathematical for the most part, becanse they
deal with quantities and the relations of quantities. If we turn to
the explanations given of the principal elements of the subject'in
any of the chief anthors, we shall find that they deal continually
with quantities, Adam Smith says, “ The value of any commodity
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W. Stanley Jevons (1835—1882)
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W. Stanley Jevons (1835—1882)

to Bastiat and Courcelle-Seneuil. The conclusion
to which I am ever more clearly coming is that the
only hope of attaining a true system of Economics
is to fling aside, once and for ever, the mazy and
preposterous assumptions of the Ricardian School.
Our English Economists have been living in a fool’s
paradise. The truth is with the French School,
and the sooner we recognise the fact, the better
it will be for all the world, except perhaps the few
writers who are too far committed to the old
erroneous doctrines to allow of renunciation.
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W. Stanley Jevons (1835—1882)

Pleasure and Pain as Quantities.

Proceepine to consider how pleasure and pain
can be estimated as magnitudes, we must un-
doubtedly accept what Bentham has laid down
upon this subject. <To a person,” he says3, ‘con-
sidered by Limself, the value of a pleasure or pain,
considered by «tself, will be greater or less according
to the four following circumstances :—

(1) Its untensity.

(2) Its duration.

(3) Its certainty or uncertainty.
(4) Tts propinquity or remoteness.

a ¢ An Introduction to the Principles of Morals and Legislation,
2nd Ed., 1823, vol. i. p. 49. The earliest writer, who, so far as I
know, has treated Pleasure and Pain in a definitely quantitative
manner, is Francis Hutcheson, in his ‘Essay on the Nature and
Conduct of the Passions and Affections,” 1728, pp. 34-43, 126, ete.

character. In Fig. IT the height of each point of

\ Fig. 1l
P

o nm « n E

the curve pg, above the horizontal line oz, indicates
the intensity of feeling in a moment of time; and
the whole quantity of feeling generated in the time
mn is measured by the area bounded by the lines
pm, qn, mn, and pq. The feeling belonging to any
other time, ma, will be measured by the space
mabp cut off by the perpendicular line ab.
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W. Stanley Jevons (1835—1882)

All that we can say, then, is, that water, up to
a certain quantity, is indispensable ; that further
quantities will have various degrees of utility ; but
that beyond a certain quantity the utility sinks
gradually to zero; it may even become negative,
that is to say, further supplies of the same sub-
stance may become inconvenient and hurtful.
Exactly the same considerations apply more or
less clearly to every other articlee A pound of
bread per day supplied to a person saves him from
starvation, and has the highest conceivable utility.
A second pound per day has also no slight utility :
it keeps him in a state of comparative plenty,
though it be not altogether indispensable. A third
pound would begin to be superfluous. It is clear,
then, that wtility is not proportional to commodity :
the very same articles vary in utility according as
| we already possess more or less of the same article.

Let the line oz be used as a measure of the
quantity of food, and let it be divided into ten
equal parts to correspond to the ten portions of
food mentioned above. Upon these equal lines are
constructed rectangles, and the area of each rect-
angle may be assumed to represent the utility of

s
g g‘-’

iy 1

p lp’ in=:

o 1 oW W W W > X% £
[

the inerement of food corresponding to its base.
Thus the utility of the last increment is small,
being proportional to the small rectangle on x.

- As we approach towards o, each increment bears

a larger rectangle, that standing upon 11 being
the ]argesi'; complete rectangle. The utility of the
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W. Stanley Jevons (1835—1882)

2 Total Utidity and Degree of Utility.

\
\ We are now in a position to appreciate perfectly
p

Gl the difference between the total wtility of any com-
\5 ; modity and the degree of utility of the commodity
<q at any point. These are, in fact, quantities of alto-
e gether different kinds, the first being represented
7 by an area, and the second by a line. We must
% consider how we may express these notions in

appropriate mathematical language.

to the quantity of commodity =. The degree of
utility +s. in mathematical language, #he differential
coefficient of u considered as a function of x, and
will itself be another function of w.

- - - - - . Bow - - s

in economie problems. We may state as a general
law, that the degree of utility varies with the quantity
of commodity, and wltimately decreases as that quan-
tity increases. No commodity can be named which

NJ Theocarakis UoA: The origins of neoclassical economics and the “marginalist revolution”
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W. Stanley Jevons (1835—1882)

The Law of Indifference.

would be a valid ground of choice. Hence follows
what is undoubtedly true, with proper explanations,
that in the same open market, at any one moment,
there cannot be two prices jfor the same kind of
article. Such differences as may practically occur
arise from extranecous circumstances, such as the
defective credit of the purchasers, their imperfect
knowledge of the market, and so on,

The Theory of Exchange.

The keystone of the whole Theory of Exchange,
and of the principal problems of Economics, lies
in this proposition—7he ratio of exchange of mzy?
two commodities will be the reciprocal of the ratio of
the final degrees of utility of the quantities of com-
modity available for conswmption after the exchange
s completed. When the reader has reflected a little
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W. Stanley Jevons (1835—1882)

Hence, substituting for the second member by the
equation given on p. 103, we have

¢ (e—y) _v.
‘1’131 W
What holds true of A will also hold true of B,
mutatis mutandis. He must also derive exactly
equal utility from the final increments, otherwise
it will be for his interest to exchange either more
or less, and he will disturb the conditions of ex-
change. Accordingly the following equation must
hold true—
Vo (b=y) . dy=¢.a.da;

or, substituting as before,

$v Y
Vo(b-y) @

We arrive, then, at the conclusion, that whenever
two commodities are exchanged for each other, and
more or less can be given or received in infinitely
small quantities, the quantities exchanged satisfy
two equations, which may be thus stated in a
concise form—
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W. Stanley Jevons (1835—1882)

line p'q+ is the like curve of another commodity
which has been reversed and superposed on the
other. Owing to this reversal, the quantities of
the first commodity are measured along the base

Fig Vo

line from « towards b, whereas those of the second
must be measured in the opposite direction. Let
units of both commodities he represented by equal
lengths: then the little line '« indicates an in-
crease of the first commodity, and a decrease of
the second. Assume the ratio of exchange to be
that of unit for unit, or 1 to 1: then, by receiving
the commodity «'a the person will gain the utility
ad, and lose the utility «'e; or he will make a net
gain of the utility corresponding to the mixtilinear
figure ¢d. He will, therefore, wish to extend the

Let us now suppose that the first body, A, ori-
ginally possessed the quantity ¢ of corn, and that
the second body, B, possessed the quantity & of
beef. As the exchange consists in giving = of corn
for y of beef, the state of things after exchange will
be as follows :—

A holds a—a of corn, and ¥ of beef.

B holds @ of corn, and b —y of beef.
Let ¢, (2 —x) denote the final degree of utility of
corn to A, and ¢,» the corresponding function
for B. Also let \,y denote A’s final degree of
utility for beef, and +, (b —y) DB’s similar func-
tion. Then, as explained on p. 104, A will not
be satisfied unless the following equation holds
true—

b, (@ —x) . de="lny.dy;

or t (@a—2)_dy
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W. Stanley Jevons (1835—1882)

But intensity of labour may have mwore than
one meaning ; it may mean the quantity of work
done, or the painfulness of the effort of doing it.
These two things must be carefully distinguished,
and both are of great importance for the theory.

7 The one is the reward, the other the penalty, of

labour. Or rather, as the produce is only of in-

pEsen S ey et B terest to us so far as it possesses utility, we may

/ g g i ’ say that there are three quantities involved in

a the theory of ]ubmu—the amount of painful ex-

ertionthe amount of produce, and the amount of

utility gained. » The variation of utility, as depend-

ing on the quantity of commodity possessed, has

= already been considered; the variation of the

x ¢y amount umduce will he treated in the 1113\:1;

CHAPTER V. chapter; we will here give attention to the varia-\/
hapter; we will here give attention to the arm

¢ tion of the painfulness of labour. '

Fig VI

THEORY OF LABOUR,.
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GRUNDSATZE

DER

VOLKSWIRTHSCHAFTSLEHRE.

YON

D* CARL MENGER.

WIEN 1871,
WILHELM BRAUMOLLER

B L poF. Dep BaveaeTiTaavcsnlenias.

Usber dos Wesen der Giiter, 3

Damit ein Ding ein Gut werde, oder mit andern Worten,
damit es die Giiterqualitit erlange, ist demunach das Zusammen-
treffen folgender vier Voraussetzungen erforderlich:

1. Ein menschliches Bediirfniss.

2. Solche Eigenschaften des Dinges, welche es tauglich
machen, in ursiéchlichen Zusammenhang mit der Befriedigung
dieses Bediirfnisses gesetst zu werden.

3. Die Erkeunntniss dieses Causal-Zusammenhanges Seitens
der Menschen. )

4. Die Verfiigung iiber dies Ding, so zwar, dass es zur
Befriedigung jemes Bediirfnisses thatséchlich herangezogen wer-
den kann.
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PRINCIPLES OF
ECONOMICS

Carl Menger

ForEwORD BY PETER G. KLEIN
INTRODUCTION BY FA. HAYEK

TRANSLATED BY
JAMES DINGWALL AND BERT E HOSELITZ

- von Mises
I Institute

ALBLURN, ALABAMA

If a thing is to become a good, or in other words, if it is to
acquire goods-character, all four of the following prerequisites
must be simultaneously present:

1. A human need.

2. Such properties as render the thing capable of being brought
into a causal connection with the satisfaction of this need.

3. Human knowledge of this causal connection.

4. Command of the thing sufficient to direct it to the satisfaction
of the need.

Only when all four of these prerequisites are present simulta-
neously can a thing become a good. When even one of them is
absent, a thing cannot acquire goods-character? and a thing
already possessing goods-character would lose it at once if but one
of the four prerequisites ceased to be present.
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Carl Menger

APFXEE
HRONOMIKHE ENIETHMHE
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Voo b iy

. Metagppaon: Baciieiog N. I'apydiog
zou Jiaes AOnva, Hpoootog, 2007
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8 2.
Ueber den Causal-Zusammenhang der Giiter.

Der Kreis der Dinge, deren Gilterqualitdt wir anerkennen,
ist jedoch hiemit nicht abgeschlossen. Neben diesen Giitern, dia
wir um der Kiirze des Ausdruckes willen im weiterea Verlauf
der Darstellung : ,Giiter der ersten Ordnung* nennen worden, he-
gegnen wir vielmehr in der Wirthschaft der Menschen einer
grossen Anzahl anderer Dinge, die in keinerlei unmittelbaren
Causal-Zusammenhang mit der Befriedigung unserer Bediirfnisse
gesetzt werden konnen, und deren Giiterqualitit doch nicht min-
der feststebt als jene der Giiter erster Orduung. So sehen wir
auf unseren Mirkten neben dem Brote, und unter anderen zur
unmittelbaren Befriedigung menschlicher Bediirfnisse tauglichen
Giitern, auch Quantititen von Mehl, DBrennstoffen, Salz; wir

Goods of 18, 2nd 3rd etc. order

NJ Theocarakis UoA: The origins of neoclassical economics and the “marginalist revolution”

hiezu geeignet sind. In gleicher Weise verhilt es sich aber mit
tausend anderen Dingen, die ohne die Tauglichkeit zu besitzen,
in unmittelbarer Weise menschliche Bediirfnisse zu befriedigen,
doch zur Hervorbringung von Giitern erster Ordnung dienen und
s0 in einen mittelbaren Causal-Zusammenhang mit der Befriedi-
gung menschlicher Bediirfnisse gesetzt werden konnen. Es ist
aber damit zugleich auch dargethan, dass das Verhdltniss, wel-
ches die Giiterqualitiit dieser und d@hnlicher Dinge, die wir Giiter
zweiter Ordnung nennen, begriindet, seinem Wesen nach ganz
dasselbe ist, wie das der Giiter erster Ordnung, denn der hier
obwaltende Unterschied, dass die (iiter erster Urdnung in un-
mittelbarer, die Giiter zweiter Ordnung aber in mittelbarer
Causal-Beziehung zur Befriedigung unserer Bediirfnisse stehen,
bewirkt keinen Unterschied in dem Wesen jencs Verhiltnisses,
weil die Voraussetzung der Giiterqualitat wehl der Causal-Zusam-
menhang, nicht aber nothwendigerweise der unvermittelte Cau-

salnexus zwischen den Dingen und der Befriedigung menschlicher
Dediirfnisse ist.
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2.

The Causal Connections Between Goods

Our well-being at any given—time, to fhe extent that it depends
upon the satisfaction of our needs, is assured if we have at our dis-
posal the goods required for their direct satisfaction. If, for exam-
ple, we have the necessary amount of bread, we are in a position
to satisfy our need for food directly. The causal connection
between bread and the satisfaction of one of our needs is thus a
direct one, and a testing of the goods-character of bread according
to the principles laid down in the preceding section presents no
difficulty. The same applies to all other goods that may be used
directly for the satisfaction of our needs, such as beverages,
clothes, jewelry, etc.

But we have not yet exhausted the list of things whose goods-
character we recognize. For in addition to goods that serve our
needs directly (and which will, for the sake of brevity, hence-
forth be called “goods of first order”) we find a large number of
other things in our economy that cannot be put in any direct
causal connection with the satisfaction of our needs, but which
possess goods-character no less certainly than goods of first
order. In our markets, next to bread and other goods capable of
satisfying human needs directly, we also see quantities of flour,
fuel, and salt. We find that implements and tools for the produc-
tion of bread, and the skilled labor services necessary for their
use, are regularly traded. All these things, or at any rate by far
the greater number of them, are incapable of satisfying human
needs in any direct way—for what human need could be satis-

1840—1921)

fied by a specific labor service of a journeyman baker, by a baking
utensil, or even by a quantity of ordinary flour? That these things
are nevertheless treated as goods in human economy, just like
goods of first order, is due to the fact that they serve to produce
bread and other goods of first order, and hence are indirectly, even
if not directly, capable of satisfying human needs. The same is true
of thousands of other things that do not have the capacity to sat-
isfy human needs directly, but which are nevertheless used for the
production of goods of first order, and can thus be put in an indi-
rect causal connection with the satisfaction of human needs. These
considerations prove that the relationship responsible for the
goods-character of these things, which we will call goods of second
order, is fundamentally the same as that of goods of first order. The
fact that goods of first order have a direct and goods of second
order an indirect causal relation with the satisfaction of our needs
gives rise to no difference in the essence of that relationship, since
the requirement for the acquisition of goods-character is the exis-
tence of some causal connection, but not necessarily one that is
direct, between things and the satisfaction of human needs.

At this point, it could easily be shown that even with these
goods we have not exhausted the list of things whose goods-char-
acter we recognize, and that, to continue our earlier example, the
grain mills, wheat, rye, and labor services applied to the produc-
tion of flour, etc., appear as goods of third order, while the fields,
the instruments and appliances necessary for their cultivation, and
the specific labor services of farmers, appear as goods of fourth
order. I think, however, that the idea I have been presenting is
already sufficiently clear.

Goods of 1st, 2nd 3rd etc. order
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Die zebn Scalen, die sich solcherart ergeben, sind in dem
Folgenden veranschaulicht:

I I 10 IV vV VI Vv IX X
10 9 & 7 6 5 4 8 2 1
9 8 T 6 5 4 3 3 1 0
8 7 6 5 4 3 2 1 0
7 6 5 4 3 2 1 0
6 5 4 3 2 1 0
5 4 38 2 1 0
& 8 2 1 0
3 2 1 0

.2 1 0
1 0
0
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The ten scales obtained in this way are given in the following
table:®

=

= —
—
—_
—_—
—_—
—_—
—_—
=

e QST ST SCIRN T | . S -

0 Suppose that the scale in column I expresses the importance to
some one individual of satisfaction of his need for food, this impor-
tance diminishing according to the degree of satisfaction already
attained, and that the scale in column V expresses similarly the
importance of his need for tobacco. It is evident that satisfaction of
his need for food, up to a certain degree of completeness, has a
decidedly higher importance to this individual than satisfaction of
his need for tobacco. But if his need for food is already satisfied up
to a certain degree of completeness (if, for example, a further satis-
faction of his need for food has only the importance to him that we
designated numerically by the figure 6), consumption of tobacco
begins to have the same importance to him as further satisfaction of
his need for food. The individual will therefore endeavor, from this
point on, to bring the satisfaction of his need for tobacco into equi-
librium with satisfaction of his need for food. Although satisfac-
tion of his need for food in general has a substantially higher
importance to the individual in question than satisfaction of his
need for tobacco, with the progressive satisfaction of the former a
stage nevertheless comes (as is illustrated in the table) at which
further acts of satisfaction of his need for food have a smaller

= k3 L o S =] S D
= R W DS ] 20
e L S R S I

S o= b W o L O ] 00 WD
o
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Pie Bpriften von K. Menger und W, Pilthey
e Mefhodologie der Bfaats- und Bogial-
Wienldiaften’).

(1888.)

Die ywei Sdriften, die idh Hier nenne, Liegen nad) Ridtung,
@eiftedart und Snbividbualitit ber Mitoren auperorbentlid) weit
audeinanber. Sie famen filr midh) sunddft in bie Gufere Ber-
binbung, baf id) fie beibe in bem Hugenblide erbielt, ald id
mid) riiftete, nad) [dngerer Unterbrechung meine Vorlefung dtber
Methobologie ber Staatdwifienfdaften wieber su halten, unb fo
Beranlafjung nahm, fie beibe nad) einander u lefen. Unbd da
immerhin bie innere BVerbinbung vorliegt, bap fie beide unjeren
Wiflenjchaften die IWege ebnen und weifen wollen, fo fdjien e
mir angeseigt, itber fie sufammen ju beridyten, wenn audy iiber-
wiegend in der befdeidenen Form einer Jnbaltdangeige, da mir
su einer erfdipfenben Bejpredung und Crorterung ber wvon
beiben Sdhriftitellern aufgeworfenen Probleme bie Jeit und be-
giiglich bes Dilthenichen Buded aud) nod) manded anbere fehlt.
Rur bei Menger Fann i) bie Polemif nidjt gang guriidhalten,
ba feine Angriffe midy teilweife perfonlid mittreffen.

1) Menger, Dr. Karl, orbentlider 8ff. Profeflor ber Staatdwiffens
fdjoften an ber Miener Wniverfitdt, Unterfuchungen iiber bie Methobe ber

BSojialwi unb b [iti by){ ie inSbefonbere.  Leipyi
S B b, T e S Gustav von Schmoller (1838 — 1917)

Dilthey, Wilbelm, Prof. ber Philojophie an bder Univerfitit Berlin,
Ginleitung in bie Geiftedwiffenfdaften, Berfud einer Grunblegung fiir basd
Stubium ber Gefellfdaft und ber Gejdjidite. Erfter Band.  Leipjig
1883, Dunder & Humblot, - f

Methodenstreit
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ELE!ENTS

— XI

¢

i o TN L'éeonomie politique pure est essentiellement la théorie de ja ds-

termination des prix saus un régime hypothétique de libre con-

D EGONOMIE POLITIOUE 5 curenee absolue!, L'ensemible 4= toutes les choses, matdriclles

i ou immatérielies, qui sont susceptibles d'avoir un prix parce qu'el-

' les sont rares, c'est-d-dire & la fois wliles el limildes en quantité,

firme la richesse sociale. Clest pourdquol I'éconoinie politique pure
est aussi la théorie de la richesse sociale.

P S—
11me LECON
PAR ' -
o . s Probidme de I'échange de plusieurs marchandises entre elles.
LEON  WALRAS. | g, Théoréme de Uéquilibre général.

BEVUE £T AUGSENTER MR LAUTEUR

w

e mms by R stmws
II. PI.(‘.IION et B DIHMNMU-H#S F RGBGE, uamn-tmsﬂ
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Ainsi, nous sommmes amenés 4 formuler de la maniére sui-
vante la loi d’établissement des prix d’équilibre dans le cas de
Péchange de plusieurs marchandises entre elles avec interven-

. tion de numéraire : — Plusieurs marchandises étant données,
Persons . l_l ,2, oo )n dont Véchange se fait avec intervention de numérairve, pour
Lo qu'il y ait équilibre du marché & lewr dgard, ou prix. station-
GOOdS ]_1 ,2, o e ,m naire de toutes ces mavchandises en numéraive, il faut et il

suffit qu'a ces prix la demande effective de chaque marchandise
soit égale & son offre effective. Lovsque cette éga’ité n'existe pas,
il faut, pour arriver aux prix d’équilibre, une hausse du prix
des marchandises dont la demande effective est supéricure d
Voffre effective et une baisse du prix de celles dont Voffre effec-
tive est supérieure d la demande effective.
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Entrepreneur: « N1 bénéfice, n1 perte »

Bons (coupons, contingent contracts)

I

m q . .
maxnl:ij i.—Zpkx,l{=0 maXUl:(xll,...,xj,...,
j=1 k=1 .
Subject to

Persons: i=1,2,....n m g |
Goods: j=1,2,...,m ijx; < ZP/J_C/;
Factors of production: £=1,2,...,q /= =

Entrepreneurs: /=1,2,...,r
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Vienna Kolloguium 1928-1936

Karl Menger

Karl Menger
(1902-1985)
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Abraham Wald Kurt Godel
(1902-1950) (1906-1978)

John von Neumann
(1903-1957)

Karl Schlesinger
(1889 —1938)
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Wald: Uber die cindeutige positive Lisbarkeit der neuen Pro-
duktionsgleichungen.
Theorem: Das Gleichungssystem (Sch)

n m
ri= Yays +i; (i=1,...,m), 6;= X a;;p;, 6; =1 (5), (j=L1,.. .,n),
j=1 i=1

in welchem die r; und a; gegebene Zahlen, die f; bekannte Funk-
tionen, die ii;, o;, 8;, o; unbekannte Zahlen sind, besitzt, wenn folgende
vier Annahmen gemacht werden:

1 >0 (i=1,...,m)

2. a,-jgo (’L=1, v ey M5 j=1, c e ’ﬂ).

3. Zu jedem j (j=1,...,n) gibt es mindestens ein i (i=1, ..., m),
so daf} a; + 0.

4. Fiir jede der Zahlen j=1, ... n ist dic Funktion f;(s;)
Jiir jeden positiven Wert von s; definiert, nicht megativ, stetiq und
im schdrferen Sinne monoton abnehmend, d. h. aus s; < s; folgt stets
Ji(8) > fi(s)); ferner gilt lim0 Ji(s)= .

3‘i=

Bericht iiber des Kolloquium 1934/35.

80. Kollcquimwm (6. XI. 1934).

Uber die Produktionsgleichungen der 0konomischen Wert-
lehre (II. Mitteilung). Von A. Wald.

In der ersten Mitteilung in Heft 6, S. 12, dieser Ergebnisse
(im Folgenden mit PT zitiert) wurde von einem modifizierten System
der Walras-Casselschen Produktionsgleichungen unter gewissen Vor-
aussetzungen eindeutige nicht-negative Lisbarkeit nachgewiesen. In
dieser Mitteilung wird die Losbarkeit schon unter viel schwiicheren
Voraussetzungen bewiesen.
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74. Kolloquium. (19. III. 1934.)

Karl Schlesinger| (Wien): Uber die Produktionsgleickungen
der dkonomischen Wertlehre.

Zur Bestimmung der Preise der Produktionsmittel und der
herzustellenden Mengen von Produkten auf Grund der gegebenen
Mengen der Produktionsmittel und bekannter Daten (betreffend erstens
die Arten produktiver Verwendungen der Produktionsmittel und
zweitens die Abhingigkeit der Preise der Produkte von den produ-
zierten Produkimengen) hat Walras ein Gleichungssystem aufgestellt,
welches durch Cassel in einer vereinfachten Form popularisiert
worden ist. Sind RB,, ... R, Produktionsmittel, durch deren ver-
schiedene Kombination n Produkte S, ..., S, hergestellt werden
konnen, und zwar derart, daB, um eine Einheit des Produktes S; zn
produzieren, a,; Einheiten des Produktionsmittels F,, a,; Einheiten
des Produktionsmittels R,, ... und a,; Einheiten des Produktions-
mittels R, verwendet werden miissen (fir j=1,2,...,»), und weil
man, daB der Preis einer Einheit des Produktes S;, falls s; Einheiten
von S,, ... s, Einheiten von S, produziert werden, f;(s,. .-, 8.)
betriigt, stehen ferner dem Produzenten #; Einheiten des Produktions-
mittels B; zur Verfiigung (i=1,...,m), so lanten die m 4+ 2n
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Vienna Kollogquium 1928-1936

Uber ein skonomisches Gleichungssystem
und eine Verallgemeinerung
des Brouwerschen Fixpunktsatzes.

Von J. v. Nenmann {Princeton, N. .JL.).

il

TR

T
|

{imml

Der Gegenstand dieser Note ist die Auflisung eines typischen
ikonomischen Gleichungasystems, Dasselbe hat die folgenden Eigen-
schaften:

(1) Die Giiter werden nicht blob ana den ,natiirlichen Produk-
tionsfaktoren®, sondern in erster Linie auscinander hergestellt, u. zw.
kiinnen die Produktionsprozesse sirkelhaft sein, d. h. Gut &, winl
mit Hilfe von Gut &, erzeugt, und &, mit Hilfe von &,.

(2) Es sind unter Umstinden mehr technisch migliche Produk-
tionsprozesse als Gilter da. Die landliunfige Methode des ,Gleichun-
gen-Abzihlens® versagt also. Entscheidend ist vielmehr, heranszn-
finden, welche Prozesse wirklich Verwendung finden werden, und
welche (als unrentabel™) nicht.

Um (1), {2) ganz rein diskotieren zu kionen, werden wir
andere Elemente der Situation weitgehend idealisieren. (Vgl. §51
bis 2) Von diesen Idealisationen sind die meisten unwesentlich, aber
wir wollen daranf hier nicht eingehen.

Unsers Frageate]lu.ng filhrt zwingend zn einem System von
Ungleichheiten {3)—(8") in § 3, dessen Liosbarkeit gar nicht evident
ist, d. h. dorch keinerlei gmMat&mﬂ' Argument bewiesen werden kann.
Der mathematische Beweis gelingt vielmehr erst mit Hilfe einer

Verallgemeinerung des Brouwerschen Fixpunkissatzes, d. h. durch J Ohn von Neumann
Verwendung recht tief liegendEr iopﬁé':gaicher 'gatswhen. Ii}lif,ﬁar

verallgemeinerte Fixpunktssatz (der tz* von §7) ist aoch an -

gich lvg;n Interesse. ' ' (1903 1957)

Der Zosammenhang mit der Topologic mag zuniichst recht
fiberraschend sein, abor der Verf. glanbt, dabB er in Problemen diescr
Art natorgemiB ist. Das Aoftreten eines gewissen ,Minimax*
Problems, wie es ans der Variationsrechnung wohlbekannt ist, ist
der direkte Anlal dazuo. In unserem Problem ist das ,Minimax® Problem
in § 5 formuliert, es ist eng verwandt mit einem anderem, das in
der Theorie der Gesellsehaftsspiele anofiritt. Vel ®) in § 6,]

Eine direkte Interpretation der hierbei auftretenden Funktion
X, ¥) wiire sehr erwiinsebt, Thre Rolle scheint jener der thermo-
dynamischen Potentiale in der phinomenologischen Thermodynamik

nlich zu sein und es ist zo vermuten, dali ihr amch in voller
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Arrow-Debreu 1954

Cowles Foundation Paper 87

Raepeintad From
Ecocusrmies, Joarnal of the Esonossetrie Bosisty, Vol 25, Na. 2, July, 1954
Tha University of Chimgs, Chiengo &, Ilinols, TL.E A
Printad is U.8.4.

EXISTENCE OF AN EQUILIBRIUM FOR A COMPETITIVE
ECONOMY

Br Kewwersa J. Amrow awp GEpann Derrpo!

A. Wald has presented s model of production acpd a medsl of exchange and
proofs of the existence of an equilibrium for each of them. Here proofs of the
existanee of nn eguilibrium are given for an sndegrated model of produstion, ex-
change and consumption. In sddition the sssumptions made on the technologies of
producers and the tnstes of consumers are significantly weaker than Wald's. Finally
a eimplifieation of the structurs of the proofs has been mads possible through wse
of the soncept of an abetmet economy, a genernlization of that of & game.

Kenneth J. Arrow Gérard Debreu INTRODUGTION
L. Warnas [24] first formulated the state of the economic system at any point
(1 92 1 —20 1 7) (1 92 1 '2004) of time as the solution of & gystem of simultaneous equations representing the
demand for goods by consumers, the supply of goods by producers, and the
equilibrium condition that supply equal demand on every market. It was as-
sumed that each consumer acts so as to maximize his utility, each producer
acte a0 as to maximize his profit, and perfect competition prevails, in the sense
that each producer and consumer regards the prices paid and received as in-
dependent of his own choices. Walras did not, however, give any conclusive
arguments to show that the equations, as given, have a solution.

The investigation of the existence of solutions is of interest both for descrip-
tive and for normative economics, Descriptively, the view that the competitive
model is 4 reasonably accuraie deseription of reality, at least for certain purposes,
presupposes that the equations deseribing the model are consistent with each
other, Hence, one check on the empirical usefulness of the model is the preserip-
tion of the conditions under which the equations of competitive equilibrium have
a solution,

NJ Theocarakis UoA: The origins of neoclassical economics and the “marginalist revolution”




Geérard Debreu

THEORY OF VALUE
An Axiomatic Analysis
Of Economic Equilibrium

GERARD DEBREU

Gérard Debreu
(1921-2004)

NEW HAVEN AND LONDON, YALE UNIVERSITY PRESS

1959
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ETTCINSTISTE Theory of Value

AN ATEOMATIC ANALTEL oF
TLompd {ie ki
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General Equilibrium

Microeconomic

Microrconovic RS

Jerry R. Green

ANDREU MAS-COLELL MIGHAEL B.WHINSTON

AND JERRY R.GREEN

New York Oxford OXFORD UNIVERSITY PRESS 1595
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End of Lecture
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