h Discusston Paper No. 9401 February 1954

s ymc:mrmdﬁls and Walras" Law

by

José Wm T

*Umiversity Professer, Schiool of Economics
hiversity of the Philippincs

Thanks sre doe & Ford Foundstion sud Rockefeller Foondytion grant to the
Universiiy of the Phiippines Schocl of Economics for research support, and
to Micheel M. Alba, Ruperte P. Alouro, Emmanusi 8. de Dies, Emmannei F.
Ezpucre, Ma. Nimfs F. Meondozs, Felipe M. Medaliz snd Fidchna Nafividad-
Carlos for belpfid dscossions.  Aflor writing this paper | read Edwards (1959)
apain sfter meny yesrs snd found nrich sifinity with @ The prescnt paper
docs not scem superfings however, and 1 would e to dedicale # fo my
carly mentor Ed Edwards,

Note: UFSE diseussion papers are prelinary versons ciraulated privately to elicit
critical comemend. They are protected by the Copyright Law (PD No. 48) and not
for quotation or reprinting withesd prior approval.




R s

Abstract

Using & short-period macromodel with familiar components, this paper
reformulates the aggregate demand (AD) function so that in conjunction with an
Agpregate supply (AS) Munction, one has an  AS/AD frasework with the
following features: unlike the textbook trestment based on IS-IM where the
I =5 eguilibrive condition is satisf{ied at every point of the AD curve,
I'=35 only where AS = AD; involuntary unemployment is the tvpical case; and
the money wage is not exogenously given. Walras' Law does not hold in the
model. It may hold in other short-period models but only becsuse of special

assumptions about AD or  AS.




Uum.-,g a shori-period macromodel with familiar components, this paper
rcf-:rmial:es the aggregate demand (AD) function so that in comjunction with ao
aggregate supply (AS] function. one has an AS/AD framework with the
iol lowing festures: unlike the textbook treatment based on I5-IM where ibe
1 =58 eguilibriom condition is satisfied at every point of the AD curve

{=ee e.g. Dornbusch snd Fischer, 1990}, T = & only where AS = AD;

inveluntary unesployeent is the typical case; amd the money wage is not
cxozenously given. Welras' Law does not hold in the model. Tt may hold in
other short-pericd models but only becauvse of special sssumptions about AD
or AS. In particular, it is assumed that AD in the ahurt—ﬁe:ril:d weneral
equilibrium model is identically equal to the cutput that can be produced by

the supply of [abor.
I. The Model

The model pertains to the short period and presupposes a .E.‘.i."-l'"ﬂ'ﬂ state of
‘expectations regerding the future. Denoting the price level by p and the

money wage by w, write v = p/w for the inverse of the real wage. With the

Y= f(u), (M) >0
H=nivl, n'ilv] =0

Yﬂ*ﬂ{vr . Mipk, S't}u': !"EE, %?u



N

(4} Mp = LIY, T}, Ly>0, L <0
{3) k(Y, v B/p) = 0, kg}ﬂ'r klh"“
(6) Y=v

where Y is real outout, N employment, v gemand from output, r the
interest rate. Eq. (1) is the productien function, omitting the given capital
stock; {2) derives frem the profit-maximization condition that calls for firms
to equate the marginal product of labor to the real wage; (3) is the usual
consumpiion plus investment demand function with real balancez included as an
argument; {4) and (5} are the money and bond markets equilibriom conditions
respectively (the left-hand side of (5) is an ercess demand functicn); {6)
says the goods market clears. Calling (1)-(8) Model A, the model just
suffices to determine the (equilibrium) values of the six varisbles Y, N, v,

':’51 r ad p, 80 w i3 also endogencusly determined.

Model A can be condensed into a simple AS/AD  schema. From {1} and
(2},

{as) Y= f2v), fe'{v}>0

giving AS as a function of v. To construct the AD function, use (4) to

oy,

eliminate M/p in (3} =0 thet

(3a) v = gagy, 1)

e,

where gi" =g + ngLI >0 and gt = B + By l.< 0. Eliminating M/p in (5)

also,

{5a) k*Y, r}) = 0




where k;‘=k.f+kml1=~l3 and K = I + kLl whose sign, like that of Kk,
is unclear. It seems plausible that k > 0 bui k‘;‘ could take either sign.
From {38) and (5a) one can write

{3b) ¥ = praqy)

by eliminating r. (Graphically, in a diagram with Y on th_e. horizontal axis
and T on the vertical, plot {(3a) for different velues of Y. The curve
mrrez:pmﬂhing o B particular vaiuve of ";j will e upeard sloping and furves
corresponding to higher values will be farther to the right. Plotting (5a)
also, the intersection of (52) and a particular ¥ curve then gives a point
{Y, Yﬂ} for (3b}. It is reasomable that g#*'(¥) > 0, 50 We assume that the
slope of (5a) is less than that of my Y curve so that & higher value of
a‘ does get associated with a higher valve of Y. This condition is of

| course satisfied if (Sa) is downward sloping, which follows froa ¥ >,V
the latier iz oot necessary.)

T ;
Bg. (3b) makes Y a function onir of ¥ with clesred morey end bond

B e e (18], (35) can be written as
o | "-‘I‘ = ghxz{y)

as 2 function of wv. (AS) and (AD) are plotted in Fig. 1 showing
qu ibrive point where AS = AD. As scems called for by the logic
Ber point oo the 4D curve ig ihe equiiibrium condition I = 8
s =tanderd Keynesian 45° disgram cbtains from Fig. 1 by
_#ﬂjiul:r'le on the horizontal axis to ¥V, which replaces (AD)

» B=ing (1a), converts the AS curve toc a 45 line since Y =



e el

fr{v) = fe{i¥ley) = v,

Ii. involuntary Unemployeent and %elras’ Law

The usual [abor supply function can be written as N = Bi{vl, h'(v) < 0.
Model A only requires that N 2 ¥. In order to depict labor smpplv in Fig.
1, let ¥z P} = he(w) denote the output that can be produced by W

workers. Since the functions f#, gr¢* and he gre different in general
from ome another.

(7 Y= he(v), W'(v) <o

plots as shown in Fig. 1. The !abor market clears if W = N ar,

equivalentiy,
(8} Y = ¥,

Notice that the inclusion of (7} and (8) would edd two new equations but only
one new varisble, Tl. to Model A, Calling {1)~(8) Model B, the latter i=

overdeterminate. The N = N case would thus be fortuitous, snd the general
case is N < N.

Involuntary unemployment is measured by h{v,} - n{v,} or, in terms of
the corresponding outputs, by h*{vrj - l'l'={1ir¢]l~ {We indicate eguilibrium
valves of the varisbies with e subscripts.}) aAs Kevnes {1936, p. 15) put it,
"in the event of & smal! rise in tv]l both the aggremate supply of lshor
willing to work for the current money wage and the aggregate demand for it at
thit wage would be greater than the existing volume of employment.”  In ocurput
terms, both he({v)} and [#{v) are greater than f*{ll't'.l for v sligﬁtly
higher than ¥,-




Walras' Law implies that any single market ciears if all the other

Barketz do so. (This implication wiil be the focus of our attention.) Since

t}:mr bond and goods markets clear at e but not the fabor market,

Walras® Law fails to huld.l‘r The resson im not that w is cxogencusly fixed.

8% in the textbook Keyneslian model, but because v, which equates ¥ = fx(v)

H 5!‘ = g¥F%{v), cannot be expected to equate Y and 'Ik = h*({v) also.

It will be recognized that Modsl B is essenlislly the full-employment
m'ﬂbﬂlﬁﬁin (1965, ch. 9) which he claimed ta be just determinate
aszuming - Law (Patinkin, 1965, p. 229}, As we have seen, Model B is
mmrl:nﬂi In order for Walras' Law to hold, the
mmhaa Lo be removed, which can be done by revisions or
ons that make two of the functions f¥, gé+% and he {or their
'J always have the sape values. There are three ways of
©lishing this, and all three have figured in the literature.

ITI. Three Other Models

xdel B, suppose AD = AS always (so the function g#* in (3b} is
ty relation), which might be called Say's Law in the sense of
Then there would be {ui}* two distinct curves in Fig. 1, N= N at

'..'ii:'taraectim of the Y and ¥ curves, and all markets clear. As Kevnes

A

836, pp. 21-22) had cbserved, the following three propositions are

inlent: (i) "the real waze ig egual to the sarginal disutility of the

{sting employment ,” (ii) "there is oo such thing as imvoluntary

ployment.” and (iii) "the sggrecate demand price iz equal to the aggregate

ply price for all levels of esployment and mtpﬂt-'ﬁ



Perhaps no one today would accepl the assumption that AD = ag

identically. The next model i= more subtle.

The original interpretation of Arrow and Debren {1954) of their forma)
model of general equilibrium is that its Finite time-horizon spans the entire
lifetimes of consumers and firms in an economy "where COnNSuUmers Own Lhe
resources and control the producers” (Debreu, 1859, p. 74), but it has sinee
been considered 1o be applicable to the short period as well. In the Arrow—
Debreu model a consumer's potential income is basic: his potential income,
which depends on his.suppl'f of labor and share of firms’ profits. i= what

appears in his budget constraint. Accordingly a revision of Model B is

neaded.
Firgt, in {3}~(5) replace Y with ‘:‘-i B0 that
(3") ¥ = oY, -, M/p}
(4°) WP = La(Y, r)
(5" K(¥, r, WP} = 0

and repeating the earlier discussion.

(3a") ¥ o= g, 1
(5a’) Ks(¥, 1) =g 2
(3b') Vo= geeiyl).

Second, to allow for r ar a possible determinant of labor supply--r is
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into account in the new classical macroeconomics {see e.p. Peel, 1985}

..-.t #{v, 1) =0

':"!E.:: Bx{v, 1)

F -_jq: .:- i -.1 tﬁ

¥ = E*#{v}
vaines of r eliminated in getting {(IB°) from (32"}
-:. Ea‘h!} Hl:lli [.Tir}'

¥ = geen(v)

.

revision Model C.

o

- Spends his entire potential income because of the sbsence of
{&nd zince the model covers his entire economic life)” (Arrow snd
P. 272). 1In the short-period spplication this means that AD' =
. ?ﬂ therefore, as in the classical case, there would be anly

o distinct corves in Fig. 1 and all markets clear.

.Hm:ie {1987, p. 303) has noted that the short-period interpretation
- general equilibriva "raises two problems. Ome is to distinguish between
sources devoted to this period’s consumption and rescurces reserved for the
ipport of consusption in future periods. The other is to explain how the

Lo reserve a certain guantity of rescurces for future use is mede.”
'_ ight be supposed that each consumer’s ut ility function includes investment

bocs smong its arguments, evaluating then in terms of their implications for
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Teture consusption, and irensferring them to the firms where they own shares.

The difficulty is that the uncoordinated decisions of the individual owners of
a firm cannot substitute for the investment decision of the firm itself,
Ancther set of problems has to do with the inclusion of money ang bonids which
are sbsent in the Arrow-Debreu modei. In order to maintain ¥ = W
identically when the money and bornd markets clear, one has to require that any
net change in each individual’s money holdings be accounted for solely by o
corresponding opposite change in his Do hwldings {so that | = g

identicelly). This is evidently an artificia] restriction.

MHM@M
Retwming to Mode! B, suppose each firm iz owned by its single warker,

In assumption in effect made €.8. in Lucas (1972}. This changes the appregate
woply function to

AST) ¥ = f(W) = hafy)

ince each firm's omper Provides its omly source of labor. Thus AS' = @

dentically, and ail mserkets clear,

IV. Stability of the Equilibrium Money Wage

Returning to Model A, one would want to know why the momey wage does not
til in the presence of excess lshor supply, for we have become Bccustomed to
e idea that the price in & market falls when there is excess aupply. In a
0ds market = lowsr price reduces supoly and &isc promotes sales, so a price
'vement serves an equilibrating function. The ides does mot extend, however,

' the labor market. Fig. 1 iz drawn under the assuEption that Model A s




L 0 {36). looking =t Fig. T a fali in w. which

.
- -

Ses Y less than it does Y resulting in excess supply of

rod

. camnot therefore help to equilibrate the labor market.

the equilibrive iz perturbed and there iz s new
woitld be pressure from employed workers to rajse

I¥ing costs, end since profits are higher, firms can

; -!l:ﬂmt productivity losses from demoralization.

o '_llla-lr to the fall 1o the real wage byt firms do,

W o8 events is possible.  Start again with w < %,

-'--'ll;lﬂihri-ﬂn values. From (AS) firms produce a
‘I'-_! P falls. To sisplifv a little, let v _fall
ﬁn ¥,- Now with P<p., MF is nigher than called for
(4} which mekes ¥ sy and p risges this time. There

fom emploved workers to raise w, ete., and the fall. in w

opposite case of w » W,. Firns produce a lower Y,
88 off. profits are lower, and there i= pressure on w to fali.

o -'. Iih'riu.ﬂ BOTIEY Whge iE Etﬂblﬁ‘ ﬁhiﬂh J..E cmﬂiﬂ[e-nt with ROneEy

idity or stickiness.
¥. Coocluding Eemarks

& paper has described & simple macrosodel whi ch can be further

1 d intc an  AS/AD  schesa. AD, like AS, is & fumction of {the

‘of) the real wage. The momey and bomd markets clear at every point of

B only at its intersection with AS is there a Keynesian equilibriog
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where 1 = 8 and the moods market ajso clears. The standard view iz that an
exogencusly fized money wage ia needed to account for Invojuntary
unemployment, but in the present mode] the price level and the money waRe are
both endogenously determined. Adding = labor supply fenction and a labhor
market clearing requirement results in overdetermingcy, oo Wslras' Faw s
not hold. In an ecoromy where firms hire workers for BOMEY Weges in order to
sell the outpul they produce, the goods market clearing condition determines
employeent imdependentiv of any excess supply that might exist in the lebor

market .,

Walras® Law does hold in three modeis whose assumptions remove the
overdeterminacy by making two generally different functions have the same
values. In the classical mode! all markets clear under the assumption that
AD = AS always, as Keynes had pointed out. In short-period Beneral
equilibrium, aggregste depand in the model ia identically egual to the output
¥ Uit can Be produced by the suwpply of Yebar. In a model with worker-owned
single-worker firms, aggregaie supply is identically cuual to ¥, Because of
their special assumptions, these three models do pot seem to be especially

convincing.
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H::rte;*!

1. Differentiating (5a). KO¥ +kdr =90 so /i =~ <0 if

B >0,

2. Ino other words, T and M/p drop out of {3) by using (4) and (5).
Notice that if r amd M/p were deleted from {3} in the subsvstem (1}-(3})
_iﬁ}_, this subsystem would just suffice to determine ¥, N, v and ¥°.

2 8 ¢ and M/p in (2) and adding (4) and (5) just suffices to
P and r aiso.

J. As Clower {1965) has argued, Walrss' Lew caonot be considered as a
fundamenital principle.

4. In the perspective of this paper, Kevnes®' aggresate demand price cam
be thought of as g#++(v} multiplied by p = w ar, expressed in wage-units

{deflated by w), gresfy)v.
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T o= Ry}

Yd = *ﬂﬂ{v}

y =i

Fig,
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