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furiction of quantity and the supply price is average cost including normal profit.




On Keynes' Aggregate Supply Fumction”
Jos& Encarnacién, I ¥

The guestion im this: what would be & correct interpretation or reading
of Keynies' aggregate supply function (AS functiom for short)? This has been
the subject. of an extensive literature {zee e.g. tha bibliographies in de Jong
(1954) and Wells (1960)). The foliowing excerpts from Keynes (1936) give the
background: '

--- call the aggregate incose (i.e. factor cost plus profit) resulting
from a given asount of employeent the proceeds of that ewploysent. On
the other hand, the aggregate supply price of the output of a given
smount of esployment is the expectation of proceeds which will just sake
it worth the while of the entrepreneurs to give that esployment. (p.24)

Let Z be the aggregate supply price of the output from eaploying N
men, the relationship between Z and N being written Z = ®(N), which
can be called the Amgresate Sucoly Punction. Simiiariy, let D be the
proceeds which entreprensurs expect to receive from the employment of N
men, the relationship between D &nd N being written D = f{N), which
can be calied the Aggregate Desand Function.

Now if for a given value of N the expected procewis are greater then
the sggregate supply price, i.e. if D is greater than Z, there will
be an incentive to entrepreneurs to incresse sspioyment beyond N ...
up to the value of N for which 2z has become eguel to D. Thus the
volume of employment is given by the point of intersection between the
appregaie demand function and the aggregste supply fenction:; for it is
at this peint that the entrepreneurs’ expectation of profita will be
maximised. (p.2%5)



... We cin equate the merginal proceeds (or incoms) to the seryinal
factor cost; and thus arrive at the samse sort of propositions relating
merginal proceeds thus defined to marginal factor costs a=s have been
stated by those economists who ... have sguated supply price to
marginal factor cost.)
tor example, let us take Z = #(N), or alternstively Z = W.4(N) as
the aggregate supply functionn (where W is tln wage-unit and W.Z, =
Zh. ‘men, since the proceeds of the marginal product is equal to the
margine! factor-cost at every point on the aggregate supply curve, we
have

&N = ... = 4z = MiN),
that iz to say &' (N} = 1; provided that factor cost bears s constant

ratio to wage cost ... {p.55)

There are three minority views ez to the correct reading of the AS
function. (i} To Hawtrey (1956}, Z = D, which mskes him a “"classical” in
Keynea' use of this term. (ii) To Patinkin (1976), I is total wariakle
cost, which interpretation has the difficulty that the expectation of profit
is not maximized at Z = p. (iii) To Dilt.nrd (1948}, Z is total cost. We

postpone comment on this wntil later.

The majority view {see e.g. Casaross (1981}, Chick {1983), Davidson and
smolensky (1964), De Jong {1934}, Harcourt (1977}, Marty (1961}, Miller
(1972}, Mevile (1992), Roberts {1978}, Robertson {1953), Tmhia_[lml:
Vandepborre (1958}, Weintreud (1957), and Wells {1960)) in based on the
standard supply function of purely cospetitive firms where the unit price p

is equated to marginal cost, which we will call the p = mc resdiog. Let
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teal aggregate output Y = g(N) so N = g(Y) = h(Y) and therefors h'(Y)
is marginal cost in wege units. Then the majority view is that KF(Y)m(N) is

the AS price corresponding te N.

The sain probles is that- if N ia the only varisble factor, which im
effect is the case with the footnote on P.53 cited sbove where #'(N) = 1,
one has @®'(N) > | with the P=mc reading, for -

@'(N) = B'(¥)g (N} + g{Nik' "(V)g'{N) » 1

since” h'(Y)g'(N} = 1 (becauss h'(Y) and g!(N) are reciprocals) and
h''(Y}) > 0 (increasing marginal cost). Thus there is a conflict between the
majority view and the footnots.

Mevile (1992, p. 256) saym, however, that "the footmote is sisply an
error by Keynes." Nevile claims that the footnote cen be correct only if p =
const, which is clearly not the case. It is sasy to see that if p » const,
then

] ai{pY ) dy dp
(M) = a A
(%) i S pﬁi’ %
raduces to

o' (N} apg - h'(¥)g (M) =1

with p = mc. But this does oot prove Nevile's claim.

There are other probless with the p = me reading. even though Ksynes
(p. 44) did say that the AS function is basically the "ordinary supply
function” in the aggregste: (i) Why should Keynes {p. 283} have to say
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"Dravided we can assuse that the price is sgual o the sarginal prime cost, we
then have ..." if, indeed, p = mc? He would have said "Since we can assume
that ‘ instead. Hutilcﬁ alsc the distancing tenor of his resark sbout
"thoge economists who ... have squated supply price to marginal fsctor cost.”
{ii} The independent varisble in the usuval supply function where p =wmc is
D, while inﬁ the AS function the independent variable iz N ory

nqﬂinténtl}r, o
" The purzle is soived by & few lines from Marshsll:

~-"The price requirsd to call forth the exertion necessary for-producing
any given amount of & cosmcdity, say be called the gyupply orice for thet

¢ @

WO ,

~—The noraa) supply price "is that the expectation of which'ia
suificient and enly just sufficient to make it worth while for pecpls to set

themselves to produce that ... ssount.”

—"Profits are a constituent elesent of normsal supply price.”

~—"Shen ... the amount produced ... is such that the dewand price is
greater then the supply price, then seliers receive more than is safficlent to
make it worth their while to bring goods to the market to that mmonty and
there is et wo:t sn active force tending to increase the smount brought

forward for szle.”

These four statements are from pages 142, 373, 618 and 343,
respectively, of Marghall (1520). Notice the similerity with the-exoerpia
from Xeynes guoted above. To Keynes, the "ordinery” supply fenetion is

clearly that of Marshall. nci the currently standard one based on p *8C,



and for good reeson. Since production tekes time, the prode *ion decizion
must depend on the entreprensur's expectation of the prics when the ouiput
does get to merket (not on the "given” current price}, and the supply functic.
tells the price which, If expected, barely induces him to produce any given
amount. The price expectetion that will turn cut to be corrsct ie, of course,
the demand price, i.e. the price at which the given amcunt can be sold.
Entrepreneurs will therefore employ that mmber of men whose ouatpot has &
supply price equal to their expectation of the dewend price, snd if

expectations turn out to be correct, ope has an egullibrius.

It also seems guite clear that in Marshall, the normel supply price is
the average cost plus normal profits, or simply sversge toa® - the latter is
interpreted to include pnormal profits.

Going back to the footnote example where the ratio of factor comt to
wage cost is sssused to be a comstant o {say}, factor coet can be calvelsted
from wage cov! meraiy by sultipring ths latier by w. BSuppose them that N
iz the only variabie Tactor. Letting <% denote the minimcx profit required

by entreprensurs, the A2 price ia
®(N) = Tixed costs + =% + h(Y)
and therefore
&"(N) = h'(¥)d¥/dN = 1

as stated in the footnote. Teking al! fectors into account, &'(NH) =a but,
as Keynes might have seaid, this ls cbwile {After Eobertescn sent Xomes his
comments on & galley oroof of the Gepersi  '.0iv, Keynes wrots beck regarding



one item: "Perhapa I showld have said ... But isa”t this obvioua?” See
Mogaridge {1973, p. 516).)

Entreprencurship and sanagement are factors that can vary, smi it ia
reasonshie to expect required profits to be higher with higher M.  Tims
indeed, the exdpectation of profit is saximized at the point whare T = D.

Pinally, there iz one faiss issue to Gispose of. Since Neynes atcepted
the classizal postulate that labor zots pald it+ sarzina] product, it might
seem that he was committed to the p = mc view. PFor if N iz the only
wariable factor, then the comdition p = mc is egquivalent to this postuiste
(because P is the real wage in wags units and ¥ = AV/d¥ can be written
p = h'(Y)). However, there are other variable factors of course, and the
Marshallian supply price is average cost {inciuding normel profita). Om: car
thetefore accept the postulate which is 2 necessary conditien for wrofitl
waximization no sattar how p is determined, and reject p = mec.

¥e draw the following conciasions:

{1} The Marshallian supply function sakes avie senme than the p = B
supply fumction. 1In Mershall and in Keynes, quantity adjustemts ere made
towards equilibrium when price expectations hapren to be wrong. In the waual
treatment, prices are "given” to Tirms 30 there iz no FEesswork, eRiTOPTEONeUls
mechanically saximize profit by choosing that ssoamt of cutput wioee serginal
cost equals the given price, production iz in «¥fact ln:tM, and &
Tictitious suctioneer is needed to cry out temtative prices until equilibrium

ia reached.

(2] Most, if mot &11, of Kewner cowmsent tors have siaresd bim oo the
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A5 function. This is somewhat surpriszing since Eeyoes is often reported to
be Marshailian and not Welrasiss. In all the literature on the A functiom,
only D.ill:ﬂ! (1948) took Keynes'definition of the AS price to mesn total
cost. However, Dillerd did mot refer to Marshall end did mot stete that total
cost included normel profits. In any event, Dillard’s reading was either
ignored in the subsequent litersture or judged [see de Jong {1954}) to be
incorrect. .

(3] Since the Mashallian supply price is lower than p = we, price is
lower and cuput higher thas in the standard model. '

{4} Lastly, norma] profits generally cbtain not only in long perind
equilibrics but also in the sho:t period. That is, I'hnlt entreprar _. &'
expectations about demend are correct, they make no more then normal grofits.
{The setting is one of porely competitive firme.)} This ixplicstion seess to

be particularly Intereating.
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