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On Reading Walras:
An Object Lesson
for Modern Economists

ROY J. ROTHEIM*

I. Money and General Equilibrium Analysis

It is now incontrovertible that money is
inessential in a General Equilibrium econo-
my. The person most responsible for pursuing
this point in recent times from within the
“scientific community™ has been Frank Hahn
(1965), (1971}, (1973a, b). In his earliest
article on the subject, the basis of which was
Patinkin’s system (1964), Hahn emphasized
that “we must show not only that a solution
(for the existence of an equilibrium) exists
but also that it is one in which money has a
positive exchange value.” (1965, p. 127)
Although couched in mathematical existence
proofs, Hahn’s criticism s of an economic
rather than a mathematical nature. He notes
that the specific response of the individual in
a general equilibrium framework is that one
never suffers from money illusion. In other
words, an excess demand for money cannot
cxist when the price of money is less than or
¢qual to zero. “We are told that the demand
for fiat money depends on its exchange value
{absence of ‘money iflusion’y. Tt follows that
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no money will be demanded if its exchange
value is zero.” (ibid. p. 128) This unique
property of fiat money distinguishes it from
all other reproducible commeodities since exis-
tence proofs require that these latter quanti-
ties must have positive excess demands even
when their respective prices are equal to zero
(non-satiety). However, existence proofs re-
quire that this property holds for all goods
including money. “We therefore reach the
rather displeasing conclusion . .. that the
Patinkin model a/ways contains a ‘non-mone-
tary’ solution. Mareover it is not at once clear
how we could establish that it also contains a
solution with P§ (price of money} >0....
Something has gone wrong.” (ibid., pp. 128—
129)
In one of his later articles Hahn states:

“It follows that a minimum requirement of a
representation of a monetary econemy is that there
should be transactions at varying dates. An econ-
omy which has transactions at every date I shall
call a sequence economy.

“A good of given physical characteristics avail-
able at a given place at a given date may be the
subject of transactions at all dates not later than its
date of availability. Let us say that transaction
dates are /nessential if the set of equilibria attain-
able by an economy is not altered by concentrating
all transactions at the first date. Accordingly in
such an economy money is inessential in the sense
that no monetary variable need enter into the
description, or determination, of that economy’s
equilibrium.” (1973a, p. 230)

Economics as a science obviously must



72 EASTERN ECONOMIC JOURNAL

resolve this anomaly. One way of finding our
way out is to remind ourselves of how we got
in. Such is the purpose of this article. I shall
attempt to present Léon Walras's argument
from the Flements of Pure Economics (1926)
that attempts to justify the role of money in a
general equilibrium framework. The purpose
of this exercise is two-fold: First, Walras’s
model, while crude in many ways as judged by
modern standards, is still, in my opinicn, one
of the most explicit and inteliectually honest
presentations of the subject. At each juncture
of his presentation, Walras, after making his
goal explicit, makes sure that the reader is
aware of the assumptions (zero time of prod-
uction, no uncertainty, trading in bons before
actual trades become effective, etc.) neces-
sary to obtain those goals. Thus, by working
through his model, we can have a better idea
of where to seek the ways out of the above
anomaly. Second, once completed, 1 wish to
briefly show that the routes chosen by modern
general equilibrium theorists may lead to
dead ends and that we may have to look
elsewhere, such as in the Keynesian and Post-
Keynesian models, to solve the riddle of a
moenetary economy.

IT. Time and Money in Walras’s Analysis

Walras raised two distinct points in the
lessons on “The Mechanism and Equations of
Circulation and Money.” The first was that
production took time, and the second was that
all exchanges were assumed io transpire by
the medium of money. The equilibrium for
the entire system is assumed from the outset.
Production, offer, payment, and delivery must
now all begin.

The circulation of the equilibrium guanti-
ties runs into a serious problem in a time
dimensional context. In order for an individ-
ual to provide his labor services for the week,
he will have to eat. However, the nourishment
that he requires for the duration of this week

will take, say, three months to produce,
process, and transport to his local grocery
store, If this situation holds for all individuals,
then no one will be able to provide his labor
services until he was eaten, but no one will be
able to eat unless he provides labor services to
produce society’s groceries. The same di-
lemma holds, as well, in the case of raw
materials, circulating and fixed capital.

How does Walras propose to include money
in his system? The problem just stated above
is one of synchronization of payments and
receipts. If the equilibrium quantities (the
flow of products and capital goods proper
produced in the current period) are deter-
mined prior to their circulation, it is simply
necessary to determine the equilibrium quan-
tities of consumers’ goods and services, fixed
and circulating goods proper, and raw materi-
als, to be held over from last period in order to
aveid the synchronization problem. However,
what is the necessity of money in such an
environment? As will be seen, Walras never
gave a suitable answer to this question. He
merely stated that all payments, evaluated in
terms of numeraire, were effected through
the medium of money. No other explanation
was provided.

Given this paltry raison d’etre for the exis-
tence of money, Walras postulated that
consumers must have a fund of circulating
capital consisting of final products on hand so
that they can feed themselves prior to the
receipt of wages, rent, and interest payments;
cash to purchase final preducts from other
consumers; and savings held in the form of
money. Producers require finished products to
put on display, raw materials to begin produc-
tion as soon as the equilibrium is determined,
and finally a guantity of cash to replace his
stocks “and for the purchase of productive
services while waiting to be paid for the prod-
ucts he has sold.” (ibid., p. 318) Circulating
capital and money are held by all capitalists
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and are loaned either to themselves in their
capacity as consumers or to entrepreneurs to
be used in the production process. Circulating
capital and money are also demanded by
consumers and entrepreneurs for their ser-
vices of availability.! They provide a service to
consumers and entrepreneurs because they
add continuity to the process of consumption
and production. For this service, demanders
of circulating capital and money are willing to
pay a premium.” Quoting Walras:

“(Chirculating capital and money (will) make it
possible for productive services to be tratisformed
into products instantaneously, provided that the
consumers pay the interest charges on the capital
required for this sort of transformation.” (ibid., p.
242)

Walras defined capital “as the sum of total
fixed and circulating capital goods hired, not
in kind, but in money, by means of credit.”
(ibid., p. 317. But, see also p. 270 §235)
Money is constantly being made available in
the form of savings through two separate
means: by entrepreneurs repaying the money
equivalent of circulating capital to capitalists,

and by capitalists purchasing capital goods -

which may be theoretically represented as so
many perpetual annuity shares.” If Walras
could posit a theory to explain the demand for
money, then he could derive “the theory of the
determination of prices in terms of money.”
{ibid., p. 257)

The above, however, carries the analysis
way ahead of itself. First, the equilibrium

'According to Patinkin (1964), Walras's term services
d’approvisment has been erroncously interpreted by Jaffé
as “services of availability™; Instead, Patinkin believes that
it should be read literally as ‘services of storage.’ Since
the purpose of circulating capital was to facilitate circu-
lation, Jaffé’s interpretation seems to better conform with
the spirit of Walras’s intent.

*These “interest charges” should be considered as
charges payable not only to outside lenders of capital, but
also to owners of capital lending it to themselves. [ am
grateful to William Jaffé for this point.

analysis for the services of availability of final
products, raw materials, and circulating and
fixed capital, must be completed in kind
before it may be postulated that these stocks
are held in the form of money. If it can be
shown that this equilibrium is entirely self-
contained, then the question may be asked:
What is the necessity of money in such a
framework? In the following, the analysis will
intentionally deviate from Walras’s presenta-
tion so that it may be shown that “tacking”
money onto a system of real exchange does
not establish the existence of a monetary
economy.’

Quantities of final products, raw materials
and capital goods proper that perform the
functions of circulating capital, ie., that
provide their bearers with services of avail-
ability, are distinguished by primes, i.e., they
appearas A" B, C,D,... M T P K'...
“Letting (a) or (4" be the numeraire . .. so
that 11 Pos Pes Pas + Pm - -- Pnpp! Py ... are
again the prices of commodities of all sorts in
terms of (A) we shall now let p, = i, * p, = pyi
v s D = Prd . .. be the prices of the services
of availability of (A'), (B) ... {(M") ..., just
as I, = pi, I, = p,i, I, = p7 ... are the
prices of the services of (T), (P), (K) ...”
(ibid., p. 319)

Utility functions, r = ¢.{g), r = ¢x(g) .. .,
exist for the services of availability of circu-
lating capital (A7), (89, ... The eguation of
exchange or budget constraint appears as:

op, + OpPp + Oupy
+ o HOuPy + OpPy + - o G Py

*For a somewhat similar interpretation, written inde-
pendently during the same week, the reader is directed 1o
Jaffé {1978 pp. 27-32)

‘If we allow commodity 4 to also be money, which
Walras defined as U, then the equation P, — / implies
that in equilibrium, the cost of holding money for its
services of availability should equal that foregone perpe-
tual income that could be received if this amount were
invested in a capital good.



74

4 oo =d,+ dype
+ dcpc + ddpd + et depe‘s (1)
Utility functions are maximized subject to
the equation of exchange (1) to yield the

following “equations of maximum satisfac-

tion”:ﬁ

$a(qu — 0u) = Pedalda)

by (ay — op) = Prda(ds)

- )
Individual offer functions can be derived

from (2) represented as:

Oy :ﬂ'(P:staPku st
Py Pes Pds - - - Pas Pos - - - Pors - - Pe)

oy = Jo(Prs Pos Pis - - -
pbvpcspd! oo Doy Prs s +Pors - 'p?)
(3)

Aggregating over all individuals yields “the
following (m) equations of total effective

offer™: (ibid., p. 320)

Oa’ = Fa'(phpp':pka L
Pis Pes Pds o - Pas Py o - Pars - - -Pe)
Oy = Fyl Prs Pps Pis - - -

Do Pes Pas - - - Pas Py - - Pers e 'p")
(4)

5The symbols £, p, k, and # signify the flow of s.erviccs
of the stocks of capital 7, P and K and raw materials M.
Commedities are represented by the symbols «, b, c, a_nd
d. The symbol e is used by Walras to de_nf;te the quantity
of a fictitious cammedity, £, that 1nd1v1dualslgurchasc
when they choose to purchase fewer comqultles than
are equal to the value of their income. It is said that they
purchase shares of perpetual net income. .

it should be noted that many of the equations in this
paper do not exactly conform with those appearing in the
Elements. This follows since we have intentionally
purged Walras’s equations of the money element.

Equation (2) simply states that uu_llty is maximized
when the ratio of marginal utilities between any
commodity or commodity’s service of aVal.lablllty and the
numeraire {A) equalis the ratio of their prices (recall that

Po=1).
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At this point in the analysis, Walras
derived the effective offer of money. Howev-
er, its enumeration will be postponed until the
equilibrium of circulating capital traded in
kind is completed. On the demand side,
Walras postulated the following coefficients
of preduction for the services of availability of
circulating capital: a,, ay ... @, ... by, Dy,
by A Py B Ky R K,
... “required for the production of (4}, (B)
(M) LK) L (ibid., p. 322) The
following m + s equations relating “‘equality
between the demand and offer of the services
(A), (B) ...” (ibid.) and M may be stated
as:

a,(D, + Dz} + b (Dy + Dy)
4o FML(D) A s+ R Dy
4 e =0y

ay(D, + D) + by(Dy + Dy)
+ oo +Mo(DL)Y 4 oo e+ Ry Dy

a,{D, + D;) + b, (Dy + Dy)
+oee e M D)+ s + KD
+ e =0, (5)
Walras also assumed that the price of each
commodity equalled its cost of production:
a.p, + a,p, + ap Py
+oeee + APy + Ay Py
+ o @y Py + e =1
bp + byp, + bypy
+ coe + bapy + bypy
S L B Y

m.p, + mppp + B Py
R ol £ 7% L + My Py
I N I R
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k,pr + kppﬂ + kkpk
+ oo+ kepo + kypy

R e (6)

The aggregate excess of income over
consumption, E, ie., the supply of savings
(demand for new capital goods) equals:

DkP;‘ R Da' + Db’pb'
+"'+Dmpm+"'=Fe(puppapk!"'
pbapmpds---pa';pb'a---pms---si)

Since the rate of net income’ must also be
equal for all circulating capital, the following
m -+ s equations result:

P, P, P,

l——pp=— i spu=—"7 ()
i [ i
Soiving the system, there are 3m + 2s
equations consisting of:
(a} m equations of total effective offer of
circulating capital,
(b} m + s equations relating equality

between the demand and offer of circulating

capital, and

(c) m + s equations indicating the equality
of the rate of net income for all circulating
capital, to solve for the 3m + 25 unknown
quantities;

(a) “the m1 . .. quantities exchanges of the

"Net income, 11, is defined, according to Walras, by the

equation:
Hy = pyy — (uyy + vi) Py,

where p,; is the gross income derived from the services of
any particular capital good, j, while uy; and v, are
charges for depreciation and loss resulting from acei-
dents, that is, a form of insurance premium where # and v
are calculated as some percentage of the market price of
the capital good proper, Py, From this, Walras defined
the rate of net income, 7, where:

— (uy; + v Py
l.mﬂig (uy ) ki (j-1,..,L)
Py
which in equilibrium will be equivalent for all capital
goods,

services of circulating capital goods (A4, (B)

(b) “the m + s ... prices of the services of
circulating capital goods (4%, (8) ..., (and)
raw materials (M) .. .7 . ..

{c) “the m + s quantities manufactured of
circulating capital goods and raw materials.”
(ibid., p. 323)

if these results are added to Walras’s
systems of exchange, production, and capital
and credit, a complete system of general equi-
librium will exist without any notion of
money. If such is the case, then what role does
money play in a system such as Walras’s?

According to Walras, individuals do not
demand physical quantities, but instead, they
demand money with which physical goods
and services may then be purchased® (see
Jaffe [1978 pp. 21-22]). Therefore, individu-
als possess utility functions: r = ¢,(g), r =
ds(q)s ..., r = ¢dg) ... for the services of
availability of final products (A4, (8} . ..and
perpetual net income (E’) “not in kind, but in
money.” {ibid., p. 320) Money, denoted by
the symbol, U, has “a price of its own, p,, and
a price for its service of availability p, = p.i.”
{ibid.)

With the inclusion of money into the
system, the equation of exchange (1) is now
amended to read:

Ofty + Opp + Oy
T oot 0Py + 0Py + vt GPy
e v ope=d, + dypy
+dpe+dipy+ oo+ +dp.. (1)

Maximization of utility functions with
respect to the equation of exchange (1) yields

the following equilibrium equations:

d-’a (Q/) = pa‘¢a (da)
bs(B8) = prpa(d,)

L L N

8f relative prices have not been cried, then how do the
individuals know how much money to demand?
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d)e (E) = pa'¢’a (da) (2!)

“from which we obtain, first, the quantities
desired of services (A", (8) ... (E") (in the
form of money)

A4 =f;z(phppa Piseos

Py DesPar - - Pas Prs e
pm’ .. 'pu'e pe)'
18 :fﬁ(pn ppe Prs -
P Pas Das -+ - Pas Pos - - -
Pms - 'pu‘spe)'
€ =f;(Pan,Pko ..
PorDPesr Pas - - Par Doyt

pme < Pus pe)' (3’)
secondly, the value of these quantities
expressed in terms of numeraire:

apg + Bpy + - + €Dy
and finally the quantity of (the services of)
money effectively offered:
0,=du

_apg t Bpy + -+ + €y,
pu’
(ibid., p. 3213 (4)

Summing over all individuals yields the
aggregate effective offer of the services of
availability of money:

Ou = Qu
d a'id '+'°'+d¢ a o
_ oD ﬁpb P (4 )
Pv
The second term on the right hand side of
equation (4”) constitutes what Walras has

called “desired cash-balances” (ibid.) The
term O,, on the left hand side of the equation,

is that quantity of money that individuals
desire not to retain from their original endow-

ments of money.
The demand for the services of availability

of money is derived from equation (5}. Just as
with aggregate net offers (or demand) for
circulating capital and money, entrepreneurs
demand the services of availability (A", (8")
... (M) ... (K) described by the system of
equations:

aa’(Da + Da') + lﬁa'(Db + Dﬁ’)

4+ ees 4 #a‘Dm
e VY ) P =5ﬂ
ay(D, + D) + By(Dy + Dy}

+ oo D,
+ e b xe Dy =0

O:’,.,,(Da + Da') + Bm(Db + Db’)

+ - %’nu'mDnr
e o W ) :6”

a, (D, + D) + B (Dy + Dy)

+ oo+ Dy
b XDy =8 (5)

where “o, 0y v Qe Qg o2 By By oo B

B B By e B ee s Mg Xt Xb - -
X, - - - Xp (are) the coefficients of production
made up of the services (A}, (B) ... (M) ...
(K) ... required in money and not in kind for
the production of (A4}, (B), ... (M) ... (K)
respectively” (ibid., p. 322); and 4., 05, . . - 8,
... 8, ...are the aggregate demands for the
services of availability of {A4"), (B') ... (M)
...and (K) ... in the form of money.

By a particular method of composition,
Walras defined the “total amount demanded
of the services of money for productive
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purposes expressed in terms of numeraire.”

(ibid.):
QU(D-G + Da‘) + bu(Db + Db')
+ o +mD,+ -+ k,D,

F oo =8Py + Py
+"'+6uprt?'+°"+5xpk+"' (6
Equating (4") with (6") results in the

“equality between the demand and offer of
the services of money (U).” (ibid., p. 323)

5apa' + 5ﬁpb'+ e +5p:pm'
4 e +5ka+ e

-0,
P
dapa‘+dp’+"'+depa' »
Qu - e (7)
P
Equation {7') may be rewritten as:

D, A, E, ,
Q-—"+—=+= (8%

P Pu P

where D./p, = (d.p, + dspy + ...}/ Pe

equals the demand for the services of money
by consumers; (A,/p,) equals the demand for
the services of money by producers; and
(E./p,) equals the demand for money
savings. This can be further reduced to:

- e (@)
Py
where H, = D, + A, + E,.

Equation (9") describes what is customarily
referred to as the guantity equation or the
quantity theory of money. H, in that equation
refers to society’s desired cash balances, while
the term, Q,. represents the actual quantity
(stock) of money in existence.

Once the equilibrium price for the services
of money has been established and, along with

it, the equilibrium rate of perpetual net
income, the price of money:

P === (107

can be established immediately.

In order to understand why Walras
believed equation (9') to represent the quan-
tity theory of money, the following question
must be raised: What will be the effect on the
system if there is an increase in the quantity
of fiat money,0,7 According to Walras:

“If perchance Q.FP, = H, the question would be
completely settled. Generally, however, we find
that Q. P, = H, and the problem is to determine
how equality between the demand and offer of
money is reached by groping through adjustmenis
in P,.... If we first suppose {general) economic
equilibrium to be established, then the equation of
monetary circulation would be solved almost with-
out any groping, simply by raising or lowering P,
according as Q, = H, / P, at a price P, which has
been cried at random. ... Thus; The price of the
service of money is established through its rise or
fall according as the desired cash balance is greater
or less than the quantity of money.” (ibid., pp.
326-27)

The whole analysis is contingent upon the
invariance of the term H, with respect to
changes in the price of the services of money,
P,. That is, it must be shown that after all
adjustments have taken place, the real and
monetary sectors are independent. To see the
potential relationship between the two vari-
ables, it will be necessary to retrace the derj-
vation of the individual demands for the
services of availability of money, @, 8, ..., ¢
and d,, d;. . . ., d, which make up the term D,
in the composite term, H,. Therefore, varia-
tions in P, directly affect the level of the
demand for the services of money, H,.

Walras averts this anomaly by postulating
that the demand curve for the services of
availability of money is a rectangular hyper-
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bola. Thus, o,p, will everywhere be the same
for any variation in p,.

“If we assume this to be the case ., , , then.. . o,p,
will not vary at all, and the previously established
equilibrium will remain unchanged in consequence
to a change in p,, alone.” (ibid., p. 328)

In all fairness, Walras does note that this is
a special case and that in the general case
there might be some interdependence between
changes in p, and H;

“We must admit, however, that the dependence
of these items (4, g, . . ., d) on p,, is very indirect
and very weak. ... We may, therefore, enunciaie
with what amounts to almost rigorous exactness
that: The rarete or value of the service of money is

. inversely proportional to its quantity.” {(ibid.,
pp. 327-329 italics added)

Such is the development of the almost quan-
tity theory of money. In response to the hard
facts of the real world, Walras responds that:

“The foregoing conclusions which embody the so-
called quantity theory, i.e. the law of inverse
proportionality between the value and the quantity
of money, were arrived at by the deductive meth-
od. ... Economists who challenge the quantity
theory generally base their arguments on observa-
tion and history, thus arriving at their conclusions
by the inductive method. They are, however,
compelled to recognize that observation and
history show striking instances of fluctuations in
the value of money that are the inverse of fluctua-
tions in its quantity. .. . For example, the issue of
30 to 40 millards in assignats in France from 789
to 1796 lowered the value of the medium of
exchange in the proportion of 100 ta 2.5 or 3. This
grandiose experiment cannot be repeated as often
as would be necessary to convince the opponents of
the guantity theory; and that is why it is particu-
larly fortunate that economics is a science in which
the process of reasoning makes up for the ambigui-
ties and the deficiencies in our experience.” (ibid.,
pp- 366-367)

Ft has been shown that Walras went to
great lengths to incorporate money into his
system. Individuals demand cash-balances in
order to facilitate the exchange of consumer
goods and services, capital goods and services,

and savings: all of which are known with
perfect certainty prior to the time of circula-
tion.

In this model, expectations are always
fulfilled due to the existence of trading in
tickets prior to the commitment of resources.
A brief digression on Walras’s tatonnement
theory may be instructive at this point.

The process of tatonnement that Walras
envisioned was rather straightforward and he
was certainly not the first to have postulated
such an adjustment mechanism. However, as
in the case of the equilibrium conditions,
Walras believed that his was the first mathe-
matically deductive exposition of the prob-
lem."

Tatonnement, according to Walras, solves
“in practice, in the market by the mechanism
of free competition . . . the same problem to
which we have given a theoretical solution in
exchange” (ibid., pp. 241-242) production,
capital formation, circulating capital and
money.

In the instance of pure exchange “our task
is very simple: we need only show that the
upward and downward movements of price
solve the system of equations of offer and
demand by a process of groping ( par tatonne-
ment). (ibid., p. 170) The price of any
commodity (relative to the numeraire) which
was in excess demand (supply) would rise
(fall) until the stated equilibrium was
attained. In production, by an adjustment
mechanism analogous to that in pure
exchange, both prices of final consumers’
goods and services as well as those of produc-
tive services would rise or fall relative to the

*According to Jaffé’s Coliation Note [a] to part VI of
Walras (1926, p. 601): “The first important change {in
monetary theory] occursed in ed. 2 when Walras substi-
tuted 1he notion of an ‘encaisse desirce’ [desired cash-
balances] for his earlier notion of a ‘circulation a desser-
vir’ [mechanism for circulation].”

W0n the whole matter of Walras's theory of tatonne-
ment see Jaffé (1967).
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numeraire until equilibrium was reached..
Adjustment in capital formation required all
of the above plus variations in the flow of new
capital goods by variations in their prices
along with variations in the rate of perpetual
net income so that the demand and supply of
shares of perpetual net income would be
equated.

Finally, in the case of circulating capital
and money, it is required that the price of the
services of money adjust until the demand for
the services of money is equated with the
supply of the stock of fiat money in existence.

Walras, however, perceived an anomaly in
the system. This anomaly related to the fact
that in the real world production was irrevers-
ible. Walras noted that:

“(T)he process of groping (tatornement) in pro-
duction entails a complication which was not pres-
ent in the case of exchange. In exchange, (the total
existing quantities of) commodities do not undergo
any change. When a price is cried, and the effec-
tive demand and offer corresponding to this price
are not equal, another price is cried for which there
is another corresponding effective demand and
offer. In production, productive services are trans-
formed into products. Afier certain prices for
services have been cried and certain quantities of
products have been manufactured, if these prices
and q_uantities are not the equilibrium prices and
qu.antlties, it will be necessary not only to cry new
prices but also to manufacture revised gquantities
of products.” (ibid., p. 242 italics added)

What is observed here is that production,
unlike exchange, requires the commitment of
resources. If perchance, a non-cquilibrium
price vector is cried, then exchange and pro-
duction at this false price vector implies not
only false trades but also the production of
false quantities. Once a revised price vector is
cried, re-exchange as well as the production of
new final consumers’ goods and services are
required. This latter requirement implies that
all goods produced at the originally cried
price vector must now, somehow, be decom-
posed without cost into their constituent

means of production in order to facilitate the
production of new quantities at the newly
cried vector of prices.

Walras’s perception of the anomaly was
that such a situatien although leading eventu-
ally to an equilibrium would certainly not
result in the equilibrium that was postulated
in the mathematical system of equations and
unknowns. It was, however, of such magni-
tude that it was necessary for him to quash its
existence if he was to maintain his particular
thesis. He, therefore, chose the following
fiction rather than analyzing the bothersome
complexities of the real world:

“In order to work out as rigorous description of the
process of groping (towards equilibrium) in pro-
duction as we did in exchange . .. we have only to
lfnagine, oi the one hand, that entrepreneurs use
tickets (bons) to represent the successive quantities
of products which are first determined at random
flnd then increased or decreased according as there
15 an excess of selling price over cost of production
or vice versa, until selling price and cost are equal;
and on the other hand, that landowners, workers,
and capitalists also use tickets to represent the
successive quantities of services (which they offer)
at prices first cried at random and then raised or
lowered according as there is an excess of demand
over offer or vice versa, until the two become
equal.” (ibid.)

Deferring the actual commitment of
resources until the equilibrium price vector
has been cried and all demand and supply
prereconciled expunges the general equilib-
rium analysis of the distinction between
netional and realized prices and quantities.
With the advent of tickets, it is seen that all
activity transpires at the point of equilibrium.
This, in turn, rules out the notion of time in
the historical sense of the term. Logical time
exists in that it “takes time” for the market
participants to trade in tickets. However,
yesterday, today, and tomorrow are all quoted
only in terms of equilibrium values and they
are thus historically empty. Once the time of
production is minimized, Walras merely
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assumes that “productive services {can be)
transformed into products instantanecusly
provided that the consumers pay the interest
charges on the capital required for this sort of
transformation.” (ibid.}

Returning to the main argument, along
with the disavowal of false trades, is the
culling out of the notion of uncertainty. “If,”
said Walras, “we remove this possibility of
change for a given period of time, and if we
suppose the prices of goods and services and
also the dates of their purchase and sale to be
known for the entire period, we eliminate all
occasion for uncertainty.” {ibid., p. 318)

1n such a model, can there be any need for
money? According to Professor Hicks, “It . ..
seems ... that people, if they could only
foresee the future development of prices,
would have no need for holding money.”
(1933, p. 447) Patinkin, however, in disagree-
ment with Hicks on this point, states that
“This . .. criticism of Walras . . .isnotatalla
vital one. For as Marget has pointed out,
‘evenl in a world in which everything were
perfectly foreseen, a lack of synchronization
between the receipt of income and its outlay
would give rise to a need for cash balances so
long as there are not perfect facilities for the
borrowing of money in anticipation of receipts
and the investment of money during the
period elapsing between receipt and outlay.” ”
(1964, pp. 548-549)

Patinkin’s view and by implication, Mar-
get’s, (1935) is in error. In the Walrasia‘n
equilibrium system, the entire future 1is
collapsed into the present. The flow of capital
goods and their requisite services are deter-

mined for the entire future by means of
adjustment in the rate of perpetual net
income which equated net savings out of capi-
talized wealth by means of individual
purchases of perpetual net income (and
thereby capital goods) with the flow of
produced capital goods.

By intentionally dichotimizing Walras’s

chapter on circulation and money, it has been
shown that individuals and capitalists will
hold previously produced consumers’ goods
and services as well as capital goods and
services as long as they are willing to pay the
interest charges on the (circulating) capital to
tide them over until their receipts on the sale
of their fabor power and final goods come
through. The equilibrium quantity of circu-
lating capital to be held in stock prior to the
production and exchange of the flow of new
commodities is sufficiently determined with-
out the intervention of money as a medium of
circulation {exchange).

IH. After Walras

It was illustrated in the last section that
Wairas held a belief in the neutrality of
money with respect to the real sector equilib-
rium. This is a question that relates to the
stability of the equilibrium. More important,
however, is the question of existence. It was
shown above that we are hard pressed in our
attempt to justify the existence of money in
Walras’s system. If our interpretation of
Walras’s reasoning for the inclusion of money
into the economy is correct, that is to facili-
tate the circulation of commodities and
savings, then by consciously dichotomizing
his system such that an equilibrium for goods
and circulating capital could be posited, in
kind, it follows that money transactions are
redundant and provide no additienal informa-
tiom.

The reasons for this redundancy of money,
as was shown above, are threefold: (1) all
transactions for the entire future are made in
the present; (2) these transactions are the
equilibrium transactions; and (3) there is no
“quantity” uncertainty in the future.

In this final section 1 shall briefiy consider
first the attempts by modern orthodox theo-
rists to explain the existence of money in an
equilibrium framework and then to offer
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some comments on an alternative route for.
describing the role of money in an economy.

We begin again with Hahn (1973a, b).
Assume two economies, one such as Walrass,
where all transactions for the entire future are
collapsed into the present described by a
unique price vector p*; the other a sequence
economy where markets exist at every date,
each having a price vector p'. “If in this
enlarged economy equilibrium is attained
when ¢' is proportional to p* as viewed from 1,
then nothing will have altered by allowing
transactions at every date.” (Hahn, 1973a, p.
230)

Most research has recently centered
around sequence economies. In a sequence
economy, it can be posited that there must be
some means to store wealth from spot market
to spot market. Also, in such an economy,
costs to activate a market may exist, i.e. there
are set-up and other transaction costs. It
should be apparent that these are the same
issues raised by Walras in his attempt to
Justify the existence of money. With regard to
the former, Hool states that it can

“be shown that the short run equilibrium price of
money will be positive provided that traders have a
desite to transfer wealth from the present to the
future and that money is both a store of value and
the institutional medium of exchange.” (1976, p.
440)

Of the latter consider the following proposi-
tion of Heller and Starr:

“Transactions costs often possess the set-up prop-
erty or some other form of diminishing marginal
cost (i.e., a nonconvexity). ... Such secale econo-
mies in the execution of transactions provide one of
the main motives for holding inventories of house-
holds and firms. In a sequence economy where
money acts as a medium of exchange, non-convex
transactions costs of individuals will provide moti-
vation for holding idle balances of money, i.e.
inventories of the medium of exchange. The will-
ingness to hold idle balances is essential to obtain
an equilibrium in an economy with a non-zero

money supply and hence such behavior is a corner-
stone of monetary theory.” (1976, p. 195)

Recall the statement attributed to Hahn
made toward the beginning of the paper
concerning the inessential role of money in a
general equilibrium economy. If this argu-
ment is elaborated, it can be seen that an
equivalent sequence economy can only be
established if three conditions hold (Hahn
1973a, b): (1) that no sequential learning in
the sense of Radner (1972) exists;'’ (2) that
there is no price uncertainty at all dates; and
{3) that all markets that exist today will exist
in the future (complete markets). If these
three conditions hold, money is then unessen-
tial in this sequence economy: “The money of
this construction is only a contingent store of
value and has no other role. Moreover, its
existence Is fortuitous since there is nothing
which demands the sequential structure
which will necessitate the introduction of
such a store.” (Hahn 1973a, p. 231 italics
added) Thus, the raison d’etre of money in
sequence economies such as those proposed by
Hool, and Heller and Starr is invalid. Just as
their reasons for including money into the
economy parallel Walras’s, so too does the
criticism of their choice hold true. Progressing
from a static economy to a sequence cconomy
is a step in the right direction, but not if the
latter is isomorphic with the former. Then the
same three criticisms (see xxxxx above) of the
general equilibrium model remain valid and
money remains a redundant element. Hahn
sums it up by stating:

*“After all this I can state with some precision what
it is that I have in mind when I claim, as I now
want to clajm, that the foundations of monetary
theory have not yet been laid. The position of

""Hahn defines the absence of sequence fearning as a
cas¢ where “the sequence of markets and the extra prices
should not make possible more information on the envi-
ronment than was available when transactions were
concentrated in the first period.” (1973a, p. 231) Seealso
Hahn (1973¢, section V).
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formal theory on this malter can be summed up as
follows: the representations of the monetary econ-
omy used, are either isomorphic to an inessential
economy, or if not (as in the case of Patinkin) give
no account of either the role of money or the
sequential character of their construction. But the
inessential economy does not need money and one
must give reasons for grafting on to it monetary
constraints.” {1973a, p. 233)

Is there an alternate route? A possible
answer may be found in the writings of recent
post-Keynesians. The purpose of much of the
research in post-Keynesian theory has been to
explain three factors associated with the
performance of the monetary function. These
are: (1) the presence of uncertainty (as
opposed to risk); (2) the consequences gf
disappointment in light of an uncertain
future: and (3) the conditions under which
market clearing institutions will or will not
exist.

It is immediately obvious that these three
factors stem directly from dissatisfaction with
the general equilibrium model both in its
static and in its sequence form. These three
conditions are the direct opposites of the
condijtions necessary for a sequence economy
equilibrium: “When these stringent restric-
tions are dropped it will not be clear . .. how
to characterize the equilibrium of an econo-
my.” (Hahn, 1973a, p. 236) This, as will be
seen below, may indeed be the essence of the
whole issue; the barrier that holds theorists
back from the attainment of a meaningful
monetary theory. This barrier may be the
reliance on the notion of equilibrium as a
necessary goal to theoretical pursuit.

The idea of a sequential economy is critical
to post-Keynesian theory. The sequence,
however, takes place in historical rather than
logical time. In a world of historical time, as
Mrs. Robinson states:

“Time, 50 to say, runs at right angles to the pageat
each point or the curve. To move from one point to
another we would have either to rewrite past
history or to embark upon a long future. In

dynamic conditions, changes in the composition pf
demand, changes in techmique, and changes in
costs of specific factors of production are contin-
uously going on. Investments are always n_la_d.e.m
less than perfect knowledge of present poss:b1l1.t1es
and less than perfect confidence in expectations
about the future. The stock of capital in existence
today is not that which would have been chosen if
the future, that is now today, had been corr.ectly
foreseen in the past. It is not composed of units of
the most appropriate technigue; it contains numer-
ous fossils from earlier periods of technigues which
were chosen in conditions different from those

obtaining today.” (1971, p. 104)

If each time an individual makes an actual
commitment of resources which alters his
views concerning his decision making process,
then the axiom of rationality gives no clues as
to the next move that the individual will make
(even though it is known that whatever deci-
sion he does make will be rational at the next
moment in time). Only in a world where
preferences are timeless, unchanging, afud
known with perfect or, at least, actuarial
certainty, will the rationality postulate
provide a basis for understanding the decision
making process. (See Davidson 1972, Ro-
theim 1979, and Shackle 1955).

In a world of uncertainty, individual
economic agents, although not necessarily
recognizing the potential assymetry of time
and action, make decisions to commit
resources which will, in effect, carry them to
an unknown position(s) in the future. Under
such circumstances, each disequilibrating
action will cause the decision-maker to reeval-
uate his past, current, and future status
which, in turn, causes him to alter the basis of
his decisions. The fact that the new decision
will also be rational is irrelevant. Once the
newly revised decision is effected, the action
itseff will create a new set of circumstances
which again will cause the individual to reap-
praise and redefine his decision set on future
actions. No equilibrium state is attainable
since the activities of individuals are now seen

as a process in which each action leads to a
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new set of circumsiances which, in turn,
carries individuals forward to new and uncer-
lain positions in the future. The fixed point
needed for existence proofs in the equilibrium
model disappears as the action occurs because
the preferences that result were not a point on
the original n-dimensional space of the trans-
formation. There is no relationship between
the point of activity and the point of equilib-
rium since the latter changes as the former is
effected while the resultant distance between
the two is non-quantifiable.

Stated in the terminology of the above
argument, unceriainty implies that a sequern-
tial economy is essential and that agents are
subject to sequential learning at each moment
in time. When such an occurrence is the rule,
the economy cannot be operated under the
assumptions of the pure tatonnement system.
Rather, false trades and false production
become the rule by which the econemy oper-
ates. This is a critical point from which post-
Keynesian theory proceeds.

Clower (1965) observed that in a world of
uncertainty the asset base upon which agents

make future commitments may change. Some -

agents may be happily surprised to find that
there have been windfall gains attached to
their implemented decisions. Others, howev-
er, might be disappointed by receiving a bene-
fit which is significantly less than what was
originally anticipated. What will be the
effects of these windfall gains and losses on
future decisions? Furthermore, will agents be
able to shake off their losses without any
SErious repercussions so that they may
continue to make their normal decisions in
the future? To quote Jaffé:

“In the mathematical solution [of the tatonnement
process], the parameters to be held constant are
not only rasres (utility functions or preference
scales), not only the total resources (total quanti-
ties of each of the different commodities in the
theory of pure exchange, or total quantities of
available productive services in the theory of pro-
duction), not only the technology (relevant only to

the theory of production), but also the distribution
of weaith among the traders (that is, ‘the values of
the sum of the (initial} quantities possessed’ by
each of the traders, actual or potential). When this
last parameter is allowed to shift, as it must when
trading at ‘false prices’ takes place, the equilibrium
(if it exists) is unlikely to remain unchanged.”
{1967, p. 4)

The research being done by Shackle
(1952), (1955), (1972), and Davidson {1972)
with regard 1o what Shackie calls “crucial”
experiments is most significant. Cruciality
implies that the commitment of resources
which amount to a significant proportion of
an agent’s total assets (both current and
future) may, if disappointed, result in the
inability of the agent to reperform the experi-
ment in the near future, if at all. When these
situations occur, individuals attempting to
ameliorate their mistakes may affect each
other’s activities so as to exacerbate the miti-
gating circumstances which caused the origi-
nal miscalculation, thus making the situation
worse for both the individual as well as the
collection of all persons.

Dropping the perfect certainty and non-
cruciality assumptions implies that, in a
decentralized market economy, crucial mis-
takes can have disastrous consequences on
individual agents as well as on the €Conomy as
a whole. Therefore, it is necessary for the
economy to establish institutional arrange-
ments so that the deleterious effects of uncer-
tainty and cruciality may be partially mini-
mized. It is in this context that money and
monetary institutions become relevant. (Cf.
Vickers 1975, 1978.)

The most important function of money is
that it is the most liquid of all assets. An
individual with a definite expected series of
purchases to be made in the near future is
aware that a certain quantity of the medium
of exchange is required to complete these
transactions. In a world of uncertainty, the
form in which wealth is stored until that date
is now important. That asset in which wealth



84 EASTERN ECONOMIC JOURNAL

is stored must first and foremost possess those
properties which enable it to have a well-
organized continuous spot market (see
Keynes 1936 chapter 17). In other words, it
must be highly liquid.

The liquidity requirement immediately
rules out assets such as fixed capital goods
from being a store of value. If an individual,
being paid today, decides to spend this income
in equal sums at weekly intervals, then it is
irrational to purchase e.g. four machines to be
resold on successive Fridays for the medium
of exchange. Although an additional flow of
income may be obtained from productively
employing these capital goods, a highly
unlikely occurrence, when it comes time to
convert these assets into the medium of
exchange, it will be a very rare instance in
which it will be possible to obtain the original
purchase price. Here the capital loss would
far exceed the income from utilizatipn result-
ing in a negative return for the individual. To
quote Davidson: o

“Any durable good—an automobile, a lathe, even
an overcoat— has a store of value quality in the
sense that it can be carried over to the future.
Nevertheless, since the spot markets for most dura-
bles (especially fixed capital and consumer dura-
bles) are so poorly organized and discontinuous (if
they exist at all) because of destandardization,
high carrying costs, and the absence of a financial
institution to ‘make’ the spot market that the costs
of converting ‘such durables into money at any
future date are very high and uncertain.” (1972, p.
194)

In deference to fixed capital goods, individ-
uals who desire not to consume immediately
may wish to store their wealth in the form of
titles to capital goods or other placcments
since these assets are more liquid than capital
goods proper owing to their possession of well
organized second hand markets. Treasury
Bills, Negotiable Certificates of Deposit, and
common shares are a few forms of liquid
short-term assets. Each of these placements
possesses a well-organized second hand

market. Faced with a choice between storing
wealth in money or in some form of place-
ment, would not a rational individual always
choose the latter form? Not in a world of
uncertainty. An individual cannot predict,
today, what the spot prices of these place-
ments will be when future commitments come
due. Thus, for transactions purposes individu-
als must store a portion of their wealth in
perfectly liquid form, i.e. in money, for it is
only money which can be held without fear of
capital loss. It is therefore seen that in a world
of uncertainty, the existence of money as an
institution provides individuals with a degree
of confidence that they will be able” to
complete future transactions as they come
due. As Keynes once said, “The possession of
actual money lulls our disquietude.”

How can this view of the tole of maoney be
reconciled with the general equilibrium
theory presented above? I doubt that such a
reconciliation is possible. The reason is funda-
mental. Money, in the post-Keynesian frame-
work, is a dynamic institution. Its origins are
endogenous to the growth of the system. As
the economy grows, so too does the impor-
tance of money and monetary institutions
grow. It is within such a nom-equilibrium
framework that money should be discussed.
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