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Perception and Representation of Economic Quantity in the History of Economic

Analysis from the Point of View of the Debreu Conjecture

L B2 (Akira Yamazaki)

P& T D BER IR A2 TR T D — MBI BRERIE Walras (2K > CARE LAY, PHGG
By« BRI DI, T O FEARNIML AT — 1 O B R O FRAERER O o Chfe ST & HL -
EE A D, ARTIE, ZOBUUREHR O LRGP IT 2 RFOREL LOLEIC
B4 % ik, kiU%@ﬁ%m%ﬁ%ﬁf%é FEEME S A TS, [Debreu =2V F
¥ OHENLBET D,

Abstract

Although the general equilibrium theory that forms the theoretical framework of
economic analysis has been the created by Walras, from the theoretical and
mathematical perspectives, the basic framework was established through the proof of
existence in a series of equilibrium solutions. This study examines the perception
related to economic quantities and variables in the basic framework of modern economic
theory, as well as the concept of demand as its typical representation form, from the

perspective of the Debreu Conjecture.
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FEE DT O BRI FALA 2 T 2 — R4 i BEER (X Walras 12 & o TREUG S L7228, HEm - £
FWREE O, %@ﬁﬁﬂ’]&{-ﬁ&li HOWEROFATLHORCIELZ RS2 5. Afa
TlE, ZOBREHRHEROERIBHMAIBITZ2EHEOBEB LUERICHET 75, BLU20
ﬁ?%%?%}ﬂﬁ/iﬁfﬁéﬁﬁ%*ﬂ}fﬁ%qj L2, [Debreu 2> Y227 Fv—] OHENHLELET L,
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T AT OB AP A % TR T 5 — MY BER 1L Walras [15] 12 & o CTAIMG S 7z2s, BERY -
BN B2 5, £ OIEARMHAM AL 1950-60 FA8 D — 8 O i il O AFAEGERH O TR % FL
728 EABTHA) . Debreu [6] 13FDHT—DODEM LEFHHEL RT LD TH L, AT,
C OBURAEE I O AWM AI B 2B FEOKEB L OERICHT 2%, BLOZ0EY
KU THL2FEME L FO0I, BESTOBRICBITEZ) LIEBERESLEE IS 57054
DOBRFHH S O %, [Debreu 2> V=27 F ¥ —| OHEPOEETLZ L Z#HBHELT
Wb,

1.1 Debreu 2> =7 F v —
Gerard Debreu (& Econometric Society 28172 K E#HHEIZBWT, FHERICBITL20EFD &

*  ARESIRFE SRR wBh & RAETZE (C) FEEE T 19530160 12 & 2 HIE % 2 720f5e o —Ek & LT F
EOOLNLDTH b,



VAT Fr—REYP LI,

One expects that if the measure v is suitably diffused over the space A (of economic agents’
characterisitics), integration over A of the demand correspondences of the agents will yield

a total demand function, possibly even a total demand function of class C".

DAY T s F ¥ —0RKHSNFHEICBIT S Debreu D3 3iE [Smooth Preferences| T
) (Debreu [7, p.614]), THEH OFIFBRNOMA W FELEEDOEALNNL Z LIZL > T, HWESE
DT & ZBLS 2 FEBBWT TR E 2 5 542 H O M L7, Debreu D2 > ¥ =7 F ¥ — 13,
FEFE 2 M T 5 N4 2 AT 2 BIFBRRP M O MIRE EEO iz Z 2728 &, ZNHMT 5L
DERTHH (diffuse) L TWIUE, 4 DHEBRBOTFEEIHIETH > ThH, EORTFRIITFE
gk, 51213, C* ROBEBRBRICL2GATHLOTIE RV, L) 2 & EFHFEEICIVET
72bDTH5b,

Debreu 2> ¥ = 7 F % — I, wmsoiﬁwBamw%ﬁnmﬁ&L#*&%ﬁﬁ WIS
WA, ToarY sy —OERIE, BRESHOELICBT 5 BEEKEORME L ZHE
FIELEDLLDTHAZ DD, RRIEIZOL ) LHEP BB INORERZIRVELZ &%
HiE LTw3

9, a0V F v —DOEREWET L HERIAA T HERR L TB & 72w,

1.2 [ % FEER AOMHH A
B4R & 72 B BRI AL, 1950-60 fEAC % 8 L CREN. S /- — i Bise 1o B 5 ZEiEny 8
EAXTH D, ERNLEREXOWERERIL,

(1) R DK
(2) Ho%s
(3) Hooffits
(4) Ty

Thb, CNOMEHEROBFMEBIIOED L) ICHE 25N 5, FHFMEEOERIL, FIRE
AL LT PALVABEERTES R ON, MOES (MH2EH) 2oV T, FREFEOM OWEX
MO HIG L L RIEDT—21) v N R, EEFEHEOM OBEITHAMZER L T52 5
%o WO 22 OB Z2M & 7 B 72, T EEET 5 REERIHEIE (b
CIREEMH) RUEeE W TEB S5,
ZITHEARL LD DIM M Z RS M OME L ZOHMENLZER A THL, WDl
ZREBIS 2 2 2B L b 7RISR L TV 5 DA Debreu [6] Th 5, 22 CTldltx (1) WEM %



PEE (physical characterisitics), (2) FIHAfEE 7% 2 H (date), (3) FIHAAEZ AT (location),
(4) Rfitsn D & EDHEG (event) 2L VW R ZHHOMIHES NS & L ([6, Chapter 2 B L U°
Chapter 7]), FAETIZZ 9 L-H OB, BRI B W TIIEEL 2> TWwb,

DX IZERR L b LR oM oEoRBIZoOWTE, HENZs L% [EED
F85] (any real number) & L, §CTITiRR7- & 9 I OFEME 2 AR ¢ I2RE T 2 AT,
22[] (commodity space) % ¢ RIGL—2 Vv FZEHR £ $5ZLIRDDTH5,

1.3 fEFEMBEOEEIZOWT

1950 LU IR I ISREF BB 2 EEOFERIC L o THRIAL T& 7228, [REN] Kzt Lo
L9 BEE LCREERT REDN L V) IO WTIE R 5 BfFH58H L Tz, Debreu [6, p.30] I2
BWTh

The quantity of certain kind of wheat is expressed by a number of bushels which can
satisfactorily be assumed to be any (non-negative) real number.
A quantity of certain kind of liquid such as gasoline is expressed by a number of litters or

galons which can be assumed to be any (non-negative) real number.

LV XHITH V) YEORE, EHIINERFOMIIOVTIIERIC L > THEEATLZ L
\GEFEZ R vwolcat L, FigoowT,

A quantity of well-defined trucks is an integer; but it will be assumed instead that this

quantity can be any real number.

EBRR, P DL BMICOVTIEHLPICERELZHVTZORELSEBTARETHA)
COTEHMERL TS, Lo LSO EEHZERZR & LTEY), FEOERBMORE| 2B 5T
THOWBEDSNL7-0, DED Debreu ® [EVER] ICHSNL L) I

This assumption of perfect divisibility is imposed by the present stage of development of
economics; it is quite acceptable for an economic agent producing or consuming a large

number of trucks. Similar goods are machine tools, linotypes, cranes, Bessemer converters,

gy (2) . .
I EHED B 720DEEE LTHBMENT VDS, 22TV perfect divisibility % %% TldES
(3)
DERTEEME L LU, BTV ) divisibility &38R R - T,

(1) EFZIZLBA5) v 71k,



W OMAEEET 2 /R 3 MR ORI O W TR TIEER O R LT, LT TIIRBEE
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ZEIZ L7,
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AHiTld Joseph A. Schumpeter [14] 25 5HT O M L O EH# % 789 T2 5% Augustin Cournot,
Leon Walras, Vilfreto Pareto, 3 &£ U" Alfred Marshall IZR 5N 5 FEBEDZH L EHIZOWT
EEET B,

2.1 Cournot 28T 2 EHFNEKE O L FKHA

Cournot [3] IZTHHIZB WV THE S N5 M OZHE % FLRH 3 2 BRI ILE 2 T 5 72012,
MEN L BFREE LTORBOME LW THBICBIT AFEOEZ a2 ED L 9 IZHIEIR
L7z,

Cournot [3, p. 37] “21. Admettons donc que le débit ou la demande annuelle D est, pour

chaque denreé, une fonction particuliere F(p) du prix p de cette denreé. «----

Cournot DEAEANS- L X121E, K7, BECHER, =520 0, WHIZBT D
B, CRLOMTORERRNAN S TS <, BELLZEBD RN LS Th by
TE L E

Cournot IR ELXFEEKE LT LOBEBMEL LTELR72 T, 29 LML NLT
DRIBOMIT L LT [l continuité %5 X0 & 3 (ZHH LT &b TV 5.

Cournot [3, pp. 38-39] “22. Nous admettrons que la fonction F(p) qui exprime la loi de

la demande ou du débit est une fonction continue, c’est-a-dire une fonction qui ne passe

(2)  BIM L7z Debreu ®# -OHMPOED T, REWHEEENLVHEIZ, BEFETREMORIIEH
BTEDLOPIZDOWTHRIZFIE 2V RS RO RE LI Tt 5 Pareto & 4\ 1X Walras
AR LR EZ TV D LT L,

(3)  —MRIZESAC divisibility &\ ) 56, BHBDSHERO/NITRIEINE ZLE2IET, L2Ho T,
WAL LT, %% Lo divisibility 1385% TV 9 divisibility & 13RI REEEEHL T b,

(4) CoOBIHAEFOFEFIIO>E DM TH S, Cournot [4, p. 47] “Let us admit therefore that the
annual sales or demand D is, for each article, a particular function F'(p) of the price p of such
article, ++ee

(5)  Cournot [3, p. 36, 20] #ZH, “En outre, qu’entend-on par la quantité demandée? Ce n’est

sans doute pas celle qui se débite effectivement sur la demande des acheteurs; «-+-+- ?
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pas soudainement d’une valeur a une aurte, mais qui prend dans l'intervalle toutes les
valeurs intermédiaires. Il en pourrait étre autrement si le nombre des consommateurs était
trés-limité: ainsi, dans tel ménage, on pourra consommer précisément la méme quantité de
bois de chauffage, que le bois soit a 10 francs ou a 15 francs le stere; et I’on pourra réduire
brusquement la consommation d’une quantité notable, si le prix du stere vient a dépasser
cette derniere sommg?z’

5 HE5 T® Cournot DG LD A& ¥ A%, WiGIZBIT 5 [FEOBAN] F 7213 THR5EE:H]
loi de la demande ou du débitqi A RTHEMED R T EERL, H2BMEL» SR 55
WERDZALTHDTIE R, TOPHOMEZ §XTHRY) 226262 2 L2 8iE L T b,
2 5E, g2 [HEEOCE] PR35 L% b o T, MBSO
TWBEDTHb,

2L, 2O Z &id Cournot 3BF# & L CHEBFEEZ 2O L) R THBL Twzbw) DT
<, FARRORFFENOEGEEBMOFBE L LT, BAEOKF TV ) #EfEHkOMED—> %
L7229 L2@HD DG ) B el L7c#ERTH S ) LSS 5L, FFE, Cournot
bEFETI,

Cournot [5, p. 3] “Le caractére propre d’une fonction continue consiste en ce que 'on peu
toujours assigner a 'une des variables des valeurs assez voisines pour que la différence
entre les valeurs correspondantes de la fonction qui en dépend, tombe au-dessous de toute

(8)
grandeurs donnée.”

(6

) EHEILLDBA5 Y v vk, ZOBFTOMEFUILT DY Th S, Cournot [3, pp.49-90] “22. We
will assume that the function F(p), which expresses the law of demand or of the market, is a
continuous function, i.e. a function which does not pass suddenly from one value to another,
but which takes in passing all intermediate values. It might be otherwise if the number of
consumers were very limited: thus in a certain household the same quantity of firewood will
possibly be used whether wood costs 10 francs or 15 francs the stere, and the consumption
may suddenly be diminished if the price of the stere rises above the latter figure.”

Cournot 32 EDFIHART £ 912 [FZE] (la demande) & H5E (le débit) % FIFEEE LT
ZLEHPFLTw5b, Cournot [3, pp. 38-39] “----- Le débit ou la demande (car pour nous ces
deux mots sont synonymes, et nous ne voyons pas sous quel rappport la théorie aurait a tenir

~

compte d’une demande qui n’est pas suivie de débit), le débit ou la demande, disons-nous,
croit en général quand le prix décroit.” Z DI L Cournot [4, p. 46] “---- The sales or the
demand (for to us these two words are synonymous, and we do not see for what reason theory
need take account of any demand which does not result in a sale)——the sales or the demand
generally, we say, increases when the price decreases.”



EEGEMAERELCBY, ZORBALBLDMBI BT S -0 & H 7k o w0 AH
FRMTIC B 2B W2 EREZSEICL > THRALLO DL LTHMBTE S,

FEARWICH S ICBT 2 FEEEOERELHIEE L22b, Cournot Wi ICBIT AHEHDOE
PRENTHNE, FEERLERICIEI Lo wE, Fl2B8F 20RO TV S

Cournot ME AN DT ERE % Al & ¢ 2B, TOREFIEHL, 2,20 L) HRBHIC
RESNDEREZE V)W OIEGEMICH LD TIE %RV, _EO Cournot DFNI BT, litsr%
PERELTOZNICEDE CTEEEDPD LA T 5D TIEHR L, & 5AKMES TMlitEs L5 L 72 Bk
T, FEEVPCE 2D FEDT 5 L) B THEEBHOEREORINZ LI L TWD, ZOFEIKT,
BEOBFHFECRAT L, MAOTFEBEA R TH S 2 &if TELRWETYH, 20
PPEBIC LA LR, W) EHHOMLFTH S 2:1@@?’6‘%&%0

Cournot 2529 [ | 12130 9 —DRIDOERAH 5 LIRS b, FEWBE, L CHIH L7
EFEEAX=TT

Cournot [3, p. 39] “Si la fonction F'(p) est continue, elle jouira de la propriété commune a
toutes les fonctions de cette nature, et sur laquelle reposent tant d’applications importantes
de 'analyse mathématique: les variations de la demande seront sensiblement proportion-
nelles aux variations du priz, tant que celles-ci seront de petites fractions du prix originaire.
D’ailleurs, ces variations seront de signes contraires, c’est-a-dire qu’a une augmentation de

10)
prix correspondra une diminution de la demande.”

EHEE F(p) OEFHOERELHBL T 5, ZOFIHECOFEM, 412145 v 7ikTH
BTV DG OHRBIE, Ho 2 F(p) 75 [RFFICHIBEMTE 2| LWINETH L, it
ET5L, ZOfFTCIIBEOEREOZOD L2, EZZOUMSEEFELTWDE L0 LR
ENb, TOBERIZONWTS Debreu 2 ¥ Y =7 F ¥ — L OMETHERROM LI L &

(8) (&BZIZLD) WFUIL T DY), “The proper characteristic of a continuous function consists
in that one can always assign to each of the variables values sufficiently close so that the
difference of the values corresponding to the function on which they depend, falls within for
any given magnitudes.”

(9)  Cournot 5 |HER TIHMEAFEREBKO T UM L EE L TWDE D EMRENL, TDRIZD
W E B OB OFIIIMR, EHICE4HTHRT Do

(10) FFUILLTF i) TH S, Cournot [3, p. 50] “If the function F(p) is continuous, it will have the
property common to all functions of this nature, and on which so many important applications
of mathematical analysis are based: the variations of the demand will be sensibly proportional
to the wvariations in price so long as these last are small fractions of the original price.
Moreover, these variations will be of opposite signs, i.e. an increase in price will correspond
with a diminution of the demand.”



L72wy,

$72, ZOFIHEPT T Cournot HEMBOERIEIZZZHLHBE LT, SHOdHRELS
%S [Ef | ThiuL, 2OWEEZIHT 5 ETHFEICBT 2T am Rl cE THH
ThHhbHI LT TnE

EETORRIC & 5 &K E

Z D & 912 Cournot 13, HMADTEMEUTI —MIAERTHL L Laro b, HihOHEMEIC
DNTREHTHLLEERTIVETIDTH D, T LIHEFERIIHET 20O TRE
BIREVCODS, EFFORRIC L 2T FEEB OGO LM TCEZUTORMTH 5,
Z1iE Cournot [3, pp. 38-39] 25 DEDFIHLIZO DV THERLENTWEDEDFIHILTREN
TWh,

Cournot [3, p. 39] “Mais plus le marché s’étendra, plus les combinaisons des besoins, des
fortunes ou méme des caprices, seront variées parmi les consommateurs, plus la fonction
F(p) approchera de varier avec p d’une maniére continue. Si petite que soit la variation de
p, il se trouvera des consommateurs placés dans une position telle que le 1éger mouvement,
de hausse ou de baisse imprimé & la denrée influera sur leur consommation, les engagera a
s’imposer quelques privations, ou a reduire leurs exploitations industrielles, ou a substituer
une autre denrée a la denrée renchérie, par exemple, la houille au bois, ou I’anthracite a la
houﬂl(el.l’2
Z O5 | HEFTTO Cournot DFfikid, TIHIIEN N 3H 1, §EH D= — X (besoins) R°F (fortunes),
EHIZIEES - 1FA (caprices) DHLAEDLEICEHSIEV B EDH 513 E, FEBEIT [HEHH]
LTEEERTEV) T ETHA, 72721, Cournot I EFEME L HIHICBI AN T—F »HE
HTE2LEZTNT, FICHGRWISEHRT 22 L2 To TEW AR WAL, FEEKOBERICH S
HEE OB EOKEFIZONT, FEBBE OWIRIMZERICE THARAATERL TV DD
JFTiE v,

(11) FEFUILLTF OB Y TH %, Cournot [3, p. 50] “But the wider the market extends, and the
more the combinations of needs, of fortunes, or even of caprices, are varied among consumers,
the closer the function F'(p) will come to varying with p in a continuous manner. However
little may be the variation of p, there will be some consumers so placed that the slight rise
or fall of the article will affect their consumptions, and will lead them to deprive themselves
in some way or to reduce their manufacturing output, or to substitute something else for the
article that has grown dearer, as, for instance, coal for wood or anthracite for soft coal.”
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Walras 13 Cournot [FIEEIZE A DO T L MM —#e I [HEft] THDH I L2 RET LML Db e
AN, W, —HEICAEETH ), HEMITIEREAROHF (1a forme de la courbe en escalier)
ToHbETROGIHERTHFE LTV,

Walras [15, pp. 57-58] “:---++ Rien n’indique que les courbes ou les equations partielles
ad,10p,1, do = fa,1(pa) et autres soient continues, c’est-a-dire qu’une augmentation infin-
iment petite de p, y produise une diminution infiniment petite de d,. Au contraire, ces
fonctions seront souvent discontinues. Pour ce qui concerne ’avoine, par exemple, il est
certain que notre premier porteur de blé réduira sa demande non pas au fur et a mesure
de I’elévation du prix, mais d'une fagon en quelque sorte intermittente chaque fois qu’il se
décidera a avoir un cheval de moins dans son écurie. Sa courbe de demande partielle aura
donc en réalité la forme de la courbe en escalier passant au point a (Fig.1). Il en sera de

(12)
méme de tous les autres.”

T/, FEBEM do = fo1(pa) 75 [HHE] (continue) TH 2D Z & OFMHEAMAE p, O [HEBRIZ/
&\ ] (infiniment petite) EFH-AS, do O [MERIZ/NS W] @D % EEKT 5 & LTWw5b, Cournot %
[ERRN] & A TR S W] v ) RELZ DT ICREREHO (@] 23 L TwizZ i
L 720

FoOFIHIZ OO TRROFIHIZB VT Walras 1, [l AOFEM = HE5T L 72852,
Whbwb [K#EDEH]] (la loi des grands nombres) (Z& 1), AT D ECId#fHE L TWwWab & /RART 2

ENRTEB L LTWE,

Walras [15, p. 58] “Et cependant, la courbe totale AqA, (Fig.2) peut, en vertu de la loi

(12) EFUIOE DY, Walras [16, p. 169] “There is nothing to indicate that the individual
demand curves aq4,1ap,1 and so on, or the individual demand equations d, = fa,1(pa) and so
on, are continuous, in other words that an infinitesimally small increase in p, produces an
infinitesimally small decrease in d,. On the contrary, these functions are often discontinuous.
In the case of oats, for example, surely our first holder of wheat will not reduce his demand
gradually as the price rises, but he will do it in some intermittent way every time he decides
to keep one horse less in his stable. His individual demand curve will, in reality, take the
form of a step curve passing through the point a as in Fig.4. All the other individual demand
curves will take the same general form.”

(13) Cournot D& [5] I2BWV T, MATEEZBBICOWTORBIZBWT [HEREA] &2 [HER
IhEV] ) RHAMONLDT, T TEEMMICZORBIZET Tz 2T L, L
7L, Walras O¥a13 2 2 TORBUIB W TRIEOBD WTREMEZ IR L T 7z IR L,



dite des grands nombres, étre considérée comme sensiblement continue. En effect, lorsqu’il
se produira une augmentation trés petite du prix, 'un au moins des porteurs de (B), sur le
grand mombre, arrivant a la limite qui ’oblige & se priver d’un cheval, il se produira aussi
une diminution trés petite de la demande tot:ﬁé?”
Walras 258_Tw 5 [REOFEN | L3OV TEHAP W20, BRI EE®RL L9
ELIDOMPERTD %o MalFERMERRR TV ) RBOEIN, —EDFRMEO T TEADEDOH R &
12, TEEAR] O PIfEAD [RHEF] OPIMEICPORT 2 2 L 2 TR T 5 b D4R OT, Kty
RO EERTOMPUTHEETH Y, Walras 2558 T W2 [KEOEH] OFFRIZIZIEELET 5T
H59,

2.3 Pareto [Z BT A EHENEORH L £

Bt DIEDENME

FEFEHE 2 LT Pareto 13, D EDFHGEATICH S NS X9 (ZTHARMIZ I3 O BT & B8 & 78R
LTBY, ZOEKT, AR, MIEHIIETEHZLEEZTND

Le curve di indif-

Pareto [12, p. 169] “65. Variazioni continue e variazioni discontinue.
ferenza ed i sentieri potrebbero essere discontinui; anzi nel concreto sono realmente tali,
cioe le variazioni delle quantita avvengono in modo discontinuo. Un individuo, dallo stato
n cui ha 10 fazzoletti passa ad uno stato in cui ne ha 11, e non gia agli stati intermedii,
in cui avrebbe per esempio 10 fazzoletti e un centesimo di fazzoletto; 10 fazzoletti e due
centesimi, ec<é5’2

Z 05 | HEFTCIE [HERR 2 Z1L] (variazioni continue), [AS##EAY %2251t (variazioni discontinue)

V) FHUL, MZRRICB T 5 E R T 2 BERHHIZOWTOERITH Y, %D Cournot ®

FROMAE R ) FEEBRKIIOWTOEHTIE RV, L5 T, 22 Cld Cournot D X ) 125

(14) FEFUI> XD, Walras [16, p. 169] “And yet the aggregate demand curve A4A, (Fig.3)
can, for all practical purposes, be considered as continuous by virtue of the so-called law of
large numbers. In fact, whenever a very small increase in price takes place, at least one of the
holders of (B), out of a large number of them, will then reach the point of being compelled to
keep one horse less, and thus a very small diminution in the total demand for (A) will result.”

(15) HEFRIF> XD Y, Pareto [13, p. 122] “65. Continuous variations and discontinuous varia-
tions. The indifference curves and the paths could be discontinuous, and they are in reality.
That is, the variations in the quantities occur in a discontinuous fashion. An individual passes
from a state in which he has 10 handkerchiefs to a state in which he has 11, and not through
intermediate states in which he would have, for example, 10 and 1/100 handkerchiefs, 10 and
2/100 handkerchiefs, etc.”
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ZEBOEFGEEZ MBI LT OTIE A, BENMEE R E U CERISHT 2 2820 %
LTWwb0T, HopEtkr@BikL#EmTd s L VI BRICR A9,

CD L) BRI L REEHE OIS EIEICE T 2520 b 5§ Pareto &, 205 [HIHTIC
DO TUTO L) IR T W5,

=l
=1

Pareto [12, p. 169] “Per avvicinarsi al concreto, occorrerebbe dunque considerare variazioni
finite, ma c’e una difficolta tecnica.

I problemi aventi per oggetto quantita che variano per gradi infinitesimi sono molto piu
facili a trattarsi che i problemi in cui le quantita hanno variazioni finite. Giova dunque,
ogni qualvolta cio si possa fare, sostituire quelli a questi ; e cosi effettivamente si opera in
tutte le scienze fisico naturali. Si sa che per tal modo si fa un errore; ma si puo trascurare,
sia quando e piccolo in modo assoluto, sia quando & mimore di altri inevitabili, il che rende
inutile di ricercare da una parte una precisione che sfugge dall’altra. Tale ¢ appunto il caso
per l’economia politica, che considera solo fenomeni medii e che si riferiscono a grandi
numeri. Discorriamo dell’individuo, non gia per ricercare effettivamente cosa un individuo
consuma o produce, ma solo per considerare un elemento di una collettivita, e per sommare

(16)
poi consumo e produzione per molti e molti individui.”

Z D &9 12 Pareto d Cournot & [{ERIC, D L THFIEITED 12X, FHEE QBTN %
HIRDZEAL (variazioni finite) % HEETNETH DA, TIUITH OBICHEEL ) 720, Pz
RO BEREIFE LR L L9 [HRDNOE S WTEILT 52558 (“quantith che variano per gradi
infinitesimi”) ICE XX THMETLO0LVE LTWwD, 2F 0, S EOT 7 =7 VR BHH
5, ki LTI 5 5E (variazioni continue) ZHLNIRH = & #HEIEL TV 5,

(16) EFICLBA 5 v 7k, ERIETOE DY, Pareto [13, p. 123] “In order to come closer to
reality, we would have to consider finite variations, but there is a technical difficulty in doing
S0.

Problems concerning quantities which vary by infinitely small degrees are much easier to
solve than problem in which the quantities undergo finite variations. Hence, every time it
is possible, we must replace the latter by the former; this is done in all the physiconatural
sciences. We know that an error is thereby committed; but it can be neglected either when it
is small absolutely, or when it is smaller than other inevitable errors which make it useless to
seek a precision which eludes us in other ways. This is precisely so in political economy, for
there we consider only average phenomena and those involving large numbers. We speak of
the individual, not in order actually to investigate what one individual consumes or produces,
but only to consider one of the elements of a collectivity and then add up the consumption

and the production of a large number of individuals.”



[FHHER] & L TOREHE

S5, IV ERIHD LD, BRRFORETE) Lo edr) v ) 50 T
FEFICBNTLED L) otiedr) T2 B4l ) 2 X W REMZEBMN T Z, LosI &
DRBEDIRIFIZBVTE R TWAH, LIUSEFDIICB VT, HEEREER &) R
NERY) B CoMie o s & ZI0ERT 5201%, PN RES | (fenomeni medii) TH Y, L
YR EOKA [K$] (grandi numeri) THE2HAETHAHE L, TO L) LA 1C1E, HHEC
HEEREEE L Vo MADPEET 528G BElHROBRN 2 EmTho/z LT, Tt
[ERUNDEAGWTEAL T 28] & LT [EfHEm ] 123 2 LI2X o TEL 574 (un errore) (3,
ZNUHNDETEZ L DTELRVWERNDPSFET DAL HERT, NSEHTZZLDOTHS L
EZTwh,

Pareto 1& [P ZBR ] & XRE®EY, DEOFHXICBVTEARMICHHT 2, Iz, ¥
ficB T AP REE L1EHEET 5] L) O LTMY FRT 20158 Cch), i
[100 AD N4 A3 110 ORI 2 S 2] L) I IHRT 5L LTwa,

Pareto [12, p. 169] “66. Quando diciamo che un individuo consuma un orologio e un
decimo, sarebbe ridicolo il prendere quei termini alla lettera. IT decimo dell’orologio & un
oggetto sconosciuto e che non ha uso. Ma quei termini esprimono semplicemente che, per
esempio, cento individui consumano 110 orologi.
Quando diciamo che ’equilibrio ha luogo quando un individuo consuma un orologio e un
decimo, cio vuol semplicemente esprimere che ’equilibrio ha luogo quando 100 individui
consumano chi uno, chi due o piu orologi, e anche punti, in modo che tutti insieme ne
consumano 110 circa, e che la media per ciaseuno & 1,1<.17’2
L2SLTFosIHICAONE LS, 20L) RFEHH LG L L TOMPRITEEFICES T, £
WD & ) ZMOFFICBNTHRONL T EE2IRHL T 5,

Pareto [12, p. 169] “Questo modo non & proprio dell’economia politica, ma appartiene a

moltissime scienze. Nelle assicurazioni si discorre di frazioni di viventi; per esempio 27

(17) FEFUIO>E DY), Pareto [13, p. 123] “66. When we say that an individual consumes one
and one-tenth watches, it would be ridiculous to take those words literally. A tenth of a watch
is an unknown object for which we have no use. Rather these words simply signify that, for
example, one hundred individuals consume 110 watches.

When we say that equilibrium takes place when an individual consumes one and one-tenth
watches, we simply mean that equilibrium takes place when 100 individuals consume——some

one, others two or more watches and some even none at all in such a way that all together

they consume about 110, and the average is 1.1 for each.”



viventi e 37 centesimi. E pure chiaro che non possono esistere 37 centesimi di un vivente!
Se non si concede di sosotituire le variazioni continue alle discontinue, conviene rinunciare
a dare la teoria della leva. Voi mi dite che una leva a braccia eguali, per esempio una
bilancia, € in equilibrio quando porta pesi uguali ; io prendo una bilancia che e sensiblile
solo al centigramma, metto in uno dei piattini un milligramma di piu che nell’altro, e vi
faccio vedere che, contraddicendo la teoria, sta in equilibrio.

La bilancia nella quale si pesano i gusti dell’'uomo & tale che per alcune merci & sensibile
al gramma ; per altre solo all’ettogramma ; per altre solo al chilogramma, ecc.

L’unica conclusione da trarne e che da tali bilancie non bisogna richiedere maggiore preci-

(18)
sione di quella che possono dare.”

2.4 Marshall (2517 2 #FHEE O & LB

A ANBEDAERE

Marshall [10] (&, AL NV OFEDOHNZ S KA HHFED L )12, HA LV OFEI
BOTREXRET 2 L) 5HEERLL2H08HY, 29 LIBEATEIC OV TN S 2 litg 21t
Wt L 22 5 L A TWA, 29 LIREIIREMNT, 2 2/NEALTOREADREZ 72
DIEZEEZDLDTH 5,

L»L, DEDFHXART L 912, Cournot, Walras, Pareto <5 & [FIFfIZ, —fAIZME AR
ERERE L LD, FIE LT, Bt TOBREEHTF TV,

Marshall [10, p. 82] “Section 5. So far we have looked at the demand of a single individual.

And in the particular case of such a thing as tea, the demand of a single person is fairly

(18) FFUI>E DY), Pareto [13, p. 123] “This manner of expression is not peculiar to political
economy; it is found in a great number of sciences.
In insurance one speakes of fractions of living persons, for example, twenty-seven and thirty-
seven hundredths living persons. It is quite obvious there is no such thing as thirty-seven
hundredths of a living peson!
If we did not agree to replace discontinuous variations by continuous variations, the theory
of the lever could not be derived. We say that, a lever having equal arms, a balance, for
example, is in equilibrium when it is supporting equal weights. But I might take a balance
which is sensitive to a centigram, put in one of the trays a milligram more than in the other,
and state that, contrary to the theory, it remains in equilibrium.
The balance in which we weigh men’s tastes is such that, for certain goods, it is sensitive to
the gram, for others only to the hectogram, for others to the kilogram, etc.
The only conclusion that can be drawn is that we must not demand from these balances more
precision than they can give.”



representative of the general demand of a whole market: for the demand for tea is a
constant one; and, since it can be purchased in small quantities, every variation in its price
is likely to affect the amount which he will buy. But even among those things which are
in constant use, there are many for which the demand on the part of any single individual
cannot vary continuously with every small change in price, but can move only by great
leaps. For instance, a small fall in the price of hats or watches will not affect the action
of every one; but it will induce a few persons, who were in doubt whether or not to get a

new hat or a new watch, to decide in favour of doing so0.”

KZELEMGBICH T3 RFEDER M

Marshall D356, BI§ B8 A L~V QL3 (= —X) 12 LTI, 25ERITld % < (inconstant),
FELNT (fitful), AHH (irregular) & 2 2M O L% %<, ZOMOHMIZOVWTOMA
TRIIAHA - ANER R 205, 29 LEAHZITEZ L 2MANEhE /oL, £ DALDE
T D REERO BRI RATE & 7> THNTL 5 L HET 4, LI2R 7 Cournot DL & 4
KFALTH B, 2EDFIHNPZORMITTH L0, TFEOEHMEIILE ST, [FEEH] OB T
EhT5HEZAIE, Cournot DIRVEEDHNTHA ),

Marshall [10, pp. 82-83] “There are many classes of things the need for which on the part
of any individual is inconstant, fitful, and irregular. There can be no list of individual
demand prices for wedding-cakes, or the services of an expert surgeon. But the economist
has little concern with particular incidents in the livers of individuals. He studies rather
“the course of action that may be expected under certain conditions from the members of
an industrial group,” in so far as the motives of that action are measurable by a money
price; and in these broad results the variety and the fickleness of individual action are
merged in the comparatively regular aggregate of the action of many.

In large markets, then——where rich and poor, old and young, men and women, persons of

all varieties of tastes, temperaments and occupations are mingled together, the pecu-
liarities in the wants of individuals will compensate one another in a comparatively regular
gradation of total demand. Every fall, however slight in the price of a commodity in gen-
eral use, will, other things being equal, increase the total sales of it; just as an unhealthy
autumn increases the mortality of a large town, though many persons are uninjured by it.

And therefore if we had the requisite knowledge, we could make a list of prices at which

each amount of it could find purchasers in a given place during, say, a year.”
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EANBSERBOREREICET 2 HBERH

Cournot DEEIE A OMNE L L TORFEKEL LT, HERE (HbVIdFEZEEL LTo [
®]) ZWY b, ZRETOLMICBWCRALGA O N-HEMELPEICHET 2 2 L 250
B, BANIMEOREEE L TRELZERT L, aONE L 25 DEWHIIBIT 2 TEREEH»
b, FFISRERBOMT L LC oM BT 5, 2 LT 21 fiICBWTRAL 1S, BA
LANLVOFEERBITEEE L TRERTHSL EREDTH S, Cournot 13, litk2LLEHLTH
FREDETCEEELDL LT ORI TEDOTIERL, HAKET CMEL LR LZERET, B8
BPRKELEL TS L) B CHFEEEO N EREEEZ R L T b,

[ — RS D ZEALITRT LT A D FEIIAERE/Z & F 2 AREFZ] v ) #Biki, ARRTHY
FUF72 Cournot, Walras, Pareto, Marshall 238§ 2503 CTH 505, MADHE k2 L&
R BB OV TIEIAERANLCOPROND, €9 LR FOENDOERIIE, MFERE T
BB DAHEDN D B

REHEICEAT 2BEOMEE

Cournot D IC BV TIE, BOFEICOWVTIFEFELERL/2L A3 kv, THICE
A EADITEIOEREE N S, MiEDZ L OIS LEEAEZ /NG A LS EL 2 i3 hvwER
TW2,

T 72 OSE S BT REMERIE S EINEIC B T 5 BRI ZREi 25 7 W & ) JUZERALE, Walras O35

(19) 72721, $ TN X HI2CFam 0 12 [HEHE] 2 BB RE D L) POV TIER 2 ET %,



£ Cournot DK EF L TH B, b HAHA Walras DHA1E Cournot Diffam &AM L 72 L TORE
WTH D, MAFEOAEGEIEIZEAT A Walras 70 5 D5 | HERD Difin DAY Cournot & 7 %
B, JEDER ST AR A S RIE VW o0, EEMICIE [PEDEM ] GIHBS 0B TIEE
(cheval)) DHFHEZ RO ETOHERERRIREZLEEZONLZETHL, LA L, Cournot D
Yied, e AOTFEIAESG L OH, ZOEHIZHE > TWng)S, Walras (FZ O RIZHBWT—
I HROAIGSE & L THEETHEZRIEL TWA L2 5, L) OGO, [sean s
W] BIHESOBITIEAE (blE) OTEIIOWTH BRI A2 &) i Z LIRS s » 5
THbo TETEREYM OMBEIHELIET LTV &, HARETES 2TIUE, ETEHO
HEZ 1 BEAES L Teendi g OFLEOWIMICEI VIRS 2L 2 Law7Es ) L) ik
Thb, Witz 2L, HAORARKIATEIC BV TR LKL S S2 ST BEl & JE5 i
DHEELORBIZLZ2EERBOENAEE L L COFERD [ Ak 22 b0k L ms
NLOTH5b,

Walras (5 ZBEEARERRIZE L L V) LB ZMHLTWwL, 2RI »0b 5T, ZoFKH%E
LT D IR L C, BUNOEF TV ) BB TH 5 LT % D) Walras DEEE R TV 55
Bh, IR ZEMTH D, L) OEFRERBEEIZZ 5 EHIRT 2 &, BEBCIRD e 2 B L %
%5, Jed Walras OFIHIfEHT [15, p. 58] DX 1 (Fig 1) TEREEARD 7 I 7h5HirhTwd, L
7250 T, BEBRROERE 2B L v K0 b, b LABERD [5G (correspondence) (& 5
& T2AMiBEE]) 1275 L) i & L C Walras O & B L 72575, Walras OEZIZAIL T
HEZZDBDTIEHRVIES D I,

Marshall ®#;4 % Cournot X Walras FFRIZ, M O5E4 5 EI G120 IE /- EIME 2B 3 5 BRI
TEmIEAE SN v, L2 L, Cournot & Walras O ANEEORE IR 5 50O M E &
%12, Marshall ® 2 O EICET 538 b Cournot B & OF Walras BUF & I 1227 o T b,
Cournot 13 A\ DEE-MBDAERETH 5 2 & OFRRIGIRILE 57 1C3EHR LV, BB SN AEAD
T2 5 AN & #1238 TV b o Marshall 1& Walras & [A£12 2 ORI % ] A\ O I 12K 0
%75, Walras 2552258 LI5S OB ORI LY, TE5EMICHT 2 HEEONEfMEE
FAT 5 D120 L, Marshall IZBE TV ) S5 ERRIOHEND S, BATEEROAERIEICS R
T %, KORMOLIHERT Marshall [10, p. 82] I281F % Marshall Diamls, — 5 THE L TR
2, HEWMICEEMISHE T 2 TORBDOIEADPTIREZ D DIZOWTIE, BBOGRMATEN
HoEE 20 505, A TH L LTITFRRET 227205, HEWICHEHRT2b00MIcy,
HHMRKEDO L ZAHTRELHFEERIEATL2D0DD 2 Lk L, ZOBRMEBESNHMADTT
vy L), MAOBERREIZRO TWD L) I2) bbb, 512, Marshall 750 _FH
DFIH3L [10, pp. 82-83] IZBIT 5 & )18, MAFEOANERLENE T LT 4 27 - 7 —F 08k
HigxFo 2MBHEICH T2 THEOBED L )12, €9 L72b DO =— AOARHAIEI)F L Tn



LEZALB AL,

Pareto D& 134512 Cournot %° Walras B £ 0" Marshall & ZERICHEL T2 H08H 5, £
T 2ECBWTE TR L 72 X 912, M OIE5rEIE 2 305 L 72 L CHIRIICEERR O Tk
SEME R R LR A R L TV A HTh 5, Pareto 25EE R D % 210 & AN 2 22k %
ML 25L&, FEBBLROMEMIZBEIT 2 BANRBRIZEPOIT -7 meTH5DTH L,
Pareto 23341 DT 7 =71 W BEH A A L ~XOVIZ BT 4]0 #E R Th - T [k %
2t AT B 5 2 ) ) LB 5@ 5 iU, Cournot £ &AL TH 5B, Bk Pareto
DA, MRIZPEAT L7z Cournot & Walras BT DV ED b &L TOWFETH 7206, HOiE
#ild Cournot X Walras D QMMM OIFE, HHVIFENERBIEIETHERE L TZITIED LD
LB HNZR

Cournot 3 & Uf Walras Oifian L 35 L\ ) 1A T, FEOEGMEDRERDFIZ, Pareto
(STHEE OVEL - I 2 FBLT 5 MBI 2 B9 5 22812 B\, 2R i B A O ek
BT AL ZADLIED TS I EDPEITLNL,

3.2 TGTRE OIS % HmENEk

ETH72 % 9512 Cournot, Walras, Pareto, Marshall (W3 1L MiAEDZ LI L T ADFEZ
IR IS T2 LEZ 205, ZRUCb20b o [TTGEROFEEILERR L& 2 Tt
FEDTIWV] V)OS 1B L TS, S FOHMBE LTHLHTHRLE, oX
DRI TE b,

—21%, Cournot [3, p. 39] 2SRANIHRFA L, Hiv>T Marshall [10, pp. 82-83] 25 AT L 72 & 9 12,
WHREFEE RS 2 N4 0BT, &, Wif, =— A% ZICREN N 2= 3 YR LNERS
N5IE, MHEEOTEIIME I L TEERZILZ RS THH ) LV )R TH 5,

4A—D0%, Walras 28 #IZIEH L, Hiv> T Pareto 25& O BHFEICIRRTW5B [ KO &5
wid [FPHBBIR] L LToORBTH L,

Pareto DFFEUIBEFHKE L BA L NIZB LT H i L EHEL AW TERAT AR E LT,
Walras 3%\ £ W2 TE T L T\ 7z [RKEOBER] O—2 DR E b Z RN LT, KEDOT
TOFHHLHRE LTl L TWD 2 L Th bo Pareto 079 [FPHMLBIS] & L TORHHK
=LV EZIE, Aumann [1] AHEA L7z [EHRFEF ] (continuum economy) & 5 W 2%
Hildenbrand [9] 235 EAIZHARIL L 72 [RE %% ] (large economy) (2B 5FE R FTREBLE L
TR TH 5o ZOIIZOVTIE, DEDETHIT LI LTl
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4.1 [AGE ] (2B 5 5 ARk O B CH IR

MEEO¥EA & [RERME] (CDOWTDOREL 538

RO 28 & 3ETRAMATERRD [FEtk] ORR#EKIIOWT, BB FWH N EIER T
ZOMRERALIZHT), ZHEOPMAEEZ Do —DIZHAIIZ Debreu [6] 125, 5 112 Feil
AT, 1950-60 U — I B ORERE XL TH b ARMBOM O Z ¢ 55 L, M2
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(20) *FIBO FEFFEIZOWTIZBROMEEZ SO Z &,
(21) = Z CHEHERY 72 MR % il 72 R IFRIAR &\ ) DIE, 1950-60 FAL D — kgt E S o SCHk, Bl 2L
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£, HEENBRIRT 2B NS Ly kb, SHIC, FEEA BLY 2k b L, BIRT 2HH I
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O E LD L) ITERTREZAH) 0 ?
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