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THE THEORY OF PRICE ADJUSTMENT

by Kenmneth J. Arrew

l, The Role of Friee Adjustment Equations,

In the traditionel devel ovment of economic thmery, the starting voinmt is
usually the construction for esch individusl (firm or housshold) of its reaction
pattera to outside events {exanple of elements of a resction pattern: supply, demand
curves, ovropensity to consume, liquidity praference, interindustrial movaucrts of
capital and lebor in response to differentiz) profit mmd wags rabes, pecunicry amula-
tion), This line of development is exnlicit in the nesclassicists fCownot, Jevons,
Nenger ., and succsssors) sad strongly isplieit in the clussicists {from Snith through
Cairues) In their discussion of the mobtivedions of capitalists, woriers and lanfilords
whiieh lead Yo esteblishment of thw eguililrium price 1@'@':}15 for sommod it s, labor
and the e of lend, Marxw con, T beliows, be brought into Lthe same ca‘sé‘gmy » Elthough
soms writevs have referred to Merw's thesrics as being "claoss" sconcmics robher then
“individual® eoo. w"nies.m/ Although the dialecbiesl discussicn of velue 1n the cpenw
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ing zestions of Voluwme 1 of Legﬁi'bw.‘ and gons oredenns b0 this view, it iz already
clear in his discussion of reletive suwrplus welue (Volume T, Sart IV) that ths introe
duetion of new mroduckion processes is based an the profif-merimizing behuvior of
the individual entreprensur (se¢ espocislly Volume I, pages 347-353%; oud the role
of the indlvidual behavior resction le¢ basie in Varx?s digscussion of ©hu squalizution

of profit rates in differvnt imdustrics in Volume IIT {eswveeielly Chapber Z). In

the opinion of most eonteuporary Marnist secncnists, such as Dobbh wrvd P, Sroszy,

%/ g.g., WHlein, L.R,, Theories of Effective Nemend end B}aploﬁaentﬂ Jeu*m&’ af
litical Feonm Vol, 55 {1847), vp. 105-131, "Insboed of situdyiny e Belavior
of imd ividuslis, A studied the bahm lor of classes dirsctly.” (m 1187,

2/ Yarx, ¥, Camt-al nge tre, Thariez F. Herr m’:d Cooy 8 vo Volume X, Thapber I,
end sson ml TERe Qiscuseion of g lue vslun & Chapiurs VI, YIT, ¥IIT, snd TY,




snd of sympathaetie eritices sueh as Langc%/ the value theory of Volume I is %o be
regarded only ss a first approximetion to that of Volume I1TI, so thet the letter
mst be regarded as the basie part of ¥arx's price theoryog/

Thers remains one group of econcmists who mirht be interprectod as objecsting to
the dovelomment of eeoncmics from the viewpoint of individual resction pattems,
These aro the institublionalista, such es Veblen, who sttacked the bohavior patterns
hypothesized by contemporary economistc for ei,ressing the passive reacti g character
of lndiwidusl behaviorog,/ But thils argument seems partly a terminclogical guestion
end partly en attack on the limited, cxcessively hedonistic versions of the merpinal
ubility thesry ewront about 1200, Elsewhere, both Veblea end W.C. Mitchell kave
smphaglzed the importence for the course of econemic actividy of the behavier of
individuals, espcially profit-making by £i ﬁ’t’!ﬁo-‘%/

In this iudividualistie fremowerk, every rolevent veriadle, gxcept those classiw

fied as wnogenous for thw whole seonoric system, is the regult of & deoision on the

e

%{ Dobb, M., Merx os an Ecomomist, Mnternseiionnl Publishers, New York, 1945, np.lg-20,
eezy, FoM., "Irhf: Theory of Canital“zt Povel opraat, Oxford, 1942, Chopber VII,
Lange, 0., Moy ian leonowics and “ﬁ:)de?' Eeononie Tho OFY 4 Pavie.: of Yeonomic Studies,
Vol, 2 (1934-3935 7, Tp., LBG~201, ©SDs DpPs J0u-l06s 28 seme view has boen CApressed
by st lcast one Soviet textbooi.., Lopidus and Ostrovitryanow, Ou*tlines of Folitieal
Eeonaxﬁy, referred to by Swith, He, Hary cnd bhe Tisds Cyelo, “F ¥icw of Loonomis
TudTas, Volume 4 (182 i:-lgs‘?,, po 197,

3

2/ An alterast ive Interpreteticn fremwl,tly wdopted is thet th ro is a basic eonntpne
dietion bobween the two price theories, This position has bes adowted by cunerous
eritics of Yerxism, following E.V, Bch.‘mwc:x; {(Ker: Marx and  bo Close of Hig
System, London, 1598}, The seme view hns besr Larer. by tho ul re-llarxist, Deniel

& Leon, vho rejeets Volume IIT gs Eapels? misinterrebation,

_/ Veblen, T., Limitations of Marginal Utilit 5y #nd Professar C arkls Boonomics,

eprinted in The Flace of Seience in Hademn Clvili.ation end O her Lssays.  “in ell
tne recolved formuletions of @CONGHAC GIBOYY .« b 16 MUDAN FOLE LBLase. 38 conesived
9..”111 torms of o passive and substantielly iner : end immutal T piven huaan
nebura, -

Veblen, ., The Theory of Busimsss rnbfﬁfp»iﬁO. .
Mitehell, W.U., Businosg Cycles: Tho rroblom en’ Tts Sebdir 1v PDe 105107,
National Buresu oF Reomomie Neseoror, ‘
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pert of one individual unit of the eeenomy, In this paper, we will consider the
theoretical analysis of the location of the declsions as to prices.
The standard development of the theory under competitiv? conditions hes made both
aides of the market take prices as given by some outeide agency. Thue,
D= £(p), §=eglv) Q)
where [ ia the demand for e certein commcdity, 8 ita supply, snd p its prics., The
functions £(p) and g(p) represent the tehavior of consumers and producers raespe chive-
ly. But (1) yields only two equations in the three unimowns L, 5, snd po
The struéture of theoretical development is usuelly completed bty adding the condi-
tion of equality of supply and demand,
3wD (2)
¥het is the retionale of (2)7 In the vsual treatise on economics, & grast deal
of ettention is paid to the derivetion of the ecustions (1), but (2) is usuvally taken
pretty muech for pranted, If we look furtiwr iamto the reescaing given by such writers
a3 do not regaré (2) es completely selfeevident, it is clear thet it is regarded as

heldimr the limiting osse of some equabion of the form,

4
‘é% Ll h(SGD)! (:5)
where h' 0, hio) =0 {4}

The elueidation of the terms in expression (3), the welleknovm "Law of Supply and

Domernd," is the aim of this peper,

2o Supply and Demand,

Even after the savaral hpnﬂred yvearg in which those terms heve boen used, they sre
not Iree from ambipuity. In the present paper supply refors to totel ontpui, whether
or not of fered for sele; demand, thorefore. includes demend for inventorises. Boosuse
producéion taltas time, the test procedurse seens to be Go follow lershall in sonsiders
ing supply ss fixed in the ghorisst ron, i.e.. eupply is & funchlon of legred end

axcpeanous verigblos, sltiougd ths legs 7oy Us onibe shord. Thz: sane conrcl sosstbly
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bo wnlvetan ly Grue of desend, for, AF grloss eoo gufTlelently hicheyr than swmanted,
the buysyr mey ol posgess sulficlent cesh Lo coooaplish his purchases. The asymmetry
batwoen svpply and dewend ie elearly duc te the monetary nature of owr exchange

w2 chanism,

It eonnet striotly bo asserted thet demend cen be dsfined as a unigue figure wdor
conditions of wicorbainiy, beosuszo of tho imveatory demend component, The transaction
demand for inventories is essenbially o pus™l ogeinst eontingenciss. If en unexpectad
rise in consumer dewand ccoursz, 30 that rezlired inverntories ere loss Shen plamed,
this mey simply be regarded by the sellor ess onc of the contingenciss for which the
transection domand was set up. A% least a3 fur s cquation (2) goes, exsess supply or
demand may not be congidered Ly the seller so having ococurred unless the discrepancy

between plenned and reelized inventorios oxeseds some figure.

35 Price 4dive trent undor Honopoly.

Before discussing the rechanies of price adjusiment under compotitive conditions
(perfoet or imverfect), wo mmy consider tho determination of price under monopoly.
Here, thero is no guestion of loecus of the deociszlon sz % prices. In the classieal
Lheory (aubstmntially unchanged from Cournot’s ordginal presentetion), the monopolist
fixzes hie price and output so as to maximize H(x) - C(x), vhere R(x) is tho total
revonue curve snd C{x) is the total eost eurve, Henee price end output will be related
by the dewend ourve, and prasumebly the firm's outpub will elways equal demand. This
theory presvpposes that the monopolist knows the true demand curve confronting him,

Lange hes sought to dévelap a theory of price adjustment for monopolies annlogous
to the Law of Sunply end Demand for eompetitive ﬂrm.y Let U(p) be the profit of
the entreprenour 1f he gets price p, assuming that the output hes been fixed in accor=
danee with the demsnd om've.. Then lange supggests

R - ru), (5)
¥ >0, F(0) = 0 (6)

%/ Lange, 0, Price Flexibility and Employment (Cowles Commission for Research in
eonomies), 1944, pp. 35-37, 107109,
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Lange rives no reel justificetion for thege postulates. Since he explicitly
asgumes output eguel %o purchases, he implies that the monopolist imows the demand
at the price which he chooses and he must also know the rate of chenge of demand
with rospect to nrice at thet peint,

If the monopoliat knew the entire demand curve, he would Immedistely jiump te
the opbimum position. Lenge's hyvothesis is only justified by assuming a good degl
of uvneertainbty on the gert of the monopolist, He sets prices mly at points wherae
he knows the demand, JTn the process as described by Lange, the entreprenscur's
knowledge met be changing; for, let Pa b the price szeb gt time to and Py gt time
51> %, Assumi:cgg 2ll other cmditions nre unchewged, ty con be chcns}:;: so that
4p/3% hex o oconstant sizn ia the interval (tge By)e The:mg alzo U'(pYa constant
sigu i, ty) end in fast, sueh thet U (p){dp/at) >0 in (tgs t1): Therefore,
T{pisg)) > U(pit,)), so thet Py 18 a move srofiteble position than p,. If the
maonspolist had Imowm the demand st b2 initielly, ho would Immedictely have chosen
Py 8 hiz price {1 assume here, as elsawhere, thot the monopelistis Qos% ourve ig
completely known %o him). The waluc of I(p;) is kaowledge availesble to the womopo-
list g% time §y bud nob b tims .

Uneerbolinby, thon, sppears to be the viueiel consideration in the theary of
wonvvelistie priee gdjustment. Wo vanaot, heowevor, completely Tollew langs in gssume
ing thet the mononolist never wets his oo in the cold waters of uncerteivty ae to
the demend curve, It moy be thabt withowt knoving thoe oxsct valus of demsnd ot Py»
the monopclist may know thet even under the worst gozsiblie condibions the nrefit
will be greater than st Pos Whore Lle demend is lmown. Hence, wo smst adeit the
poselibility of = discrepuncy between outpul end demend even for a monopolist. This
discrepaney has two=fold eigrificancs for price adjestment. On the cne hand, i% in-
formg the monopolist of the extent to which he is in erver and yields kmowledgs to
bettor oetimnte the demand curve; on the other hand, the dissrepency slters his stoek

of inventories, whieh may in turn affeet his cost situotien in the nexe wrisd, The
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latter effect would, of course, not apply to cases where either no inventoriss cen
bas accumulated, as with gervices, or where the carrying couts are very high, such
cogts including storﬁga costs, depreciation end foregone liquidityoé/ It soems
reasonaeble that adjustment will be slower in the laat;mentioned caso than where in-
ventories ean be accumulated more readily;

Further development of this subject belongs in the realm of the theory of un-
certainty end will not be discussed here., But esrtain implications for the develop=-
ment of economic theory are clear: (1) The classificetion of merkets according ag
px'oductioﬁ is for order or for stock should not be regerded as an 1ﬁstitutioﬁa1
datum but as a subject for analysis, comsidering the factors sugpested above; {2) Une
esrbelinty, and its offspring, liguidity, play a basie rols in the dynamiés of price
sdjus tment,

Ina mmﬁl@te congtruction of a wodel of the activities of @ monopelist in setting
pricea aad outputs, one would also lgve to take into_ oceount the shiffing of his
demand aitd cost conditions over time. This might mean that uncertointy of the
eni:repre;murlia act eetuvally diminishing over time ss Implied by the previows state-

ments, but the general tenore of the thoory ia not substastially sitered.

4, Compotitive Price Adjustment,

The obove sketch of the monopolistic theoory has been introducod here not oniy for
its owm salts but for the purpose of laying the foundations of the development of the
theory of price adjustmont under competitive cireumstances g.. &3 we learn from the
work of E. Chamberlain and J, Robingen, rasdiscovering the work of &, Cournot, the
compatitive Mm is marely a monopolist with a spoecial environment,

Ordinarily, thas fim eoting under competitive cond it ions ic pletured as a MoNnopo=
1ist confromted with a perfectly elostie demand cuwrve, More explicitly, it is assvm-

e@d thet there exists a priee which we may refer %0 as the market price, sueh that the

A7 Teynse, J.F ., Comeral ﬁﬁ{forg;’ ol L, Imicregs, eid Mengy, wn. 225-228,
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firm can solil eny output it doslires ot a orico vt oxceedlng the markst price bub
ean sgll nothing st a higher price. |

Triffirr]-'/ has critieized the eriterion of a perfectly elastic demend curve es a
definition of pure competltien, erguing thot such a demand situetion is & eonsequence
of the furdamentsl technologlcael end tasts factors involved, He defines perfeet
competition instead 1n terms of certain cross eleaticities of supply and damai;d as
between different firms,

Indeed, suppose we have a situstion which conforme in all the aspects of homo~
genelty of owtput end multiplielty of firms to the usual eonce!;t of perfect competi-
tion, ut in whieh the aggregate supply forthecoming at the "yarket" priec excseds
the demand at thet price. Thea the individual firm csunet sell all i% wishes to at
the merket price; i.e,, when supply and dessnd are not in balence, even in a competi-
tive market, the individuel firma ere in thce pogzition of monopoliste.

¥hat is the meaning of the market price in such a2 situation? We are elways told
by the textbooks that there is one price role in s competitive merket at a given ¢ime,
What determines this one priqe? It seams to mo Lhat the answer hes teen given clpar-~
ly by M.W, Reder, There is no resson in such a condition why there shoild be a singls
market price, and we may very well expect that epch firm will charge & different
priosog/ The law that thero is only one price on a competitive merket (Jevens® Law of
Indiffersnce) is derived on the basis of profit- or utility-maximizing behavior on
the part of both sides of the market, BRBut thers is no reuén f.or guch bshavior to

lesd to unique price except in equiiibriun, or possibly under conditions of perfect
| mowrledge.

Consider for exsmple a situgtion In which demsnd exceeds supply et gome given
price. Any individuel antz;apramur knows then thet Y» can r-aise the price even if
his eompetitors do not raige their prices, because they will not satisfy sny more of

the demand then they are already doing, In effect then, the individual entrepreneur

f ;. v I Ilonopmio Competition and Genen . Bquilibrivm Theory, Farvard,
/ 15?3 Mo, Studies in the Theory of Welfare Eog . Golumbia, 1947, pp.128,
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1z faced with a sloping demsnd curve and raises his prioce in accordance with the
piofit;mximiziﬁg tactios of a monopolist, If none of the entrepreneurs do in fact
raize tholr prices;' the market will bé clearcd. providing the entreprensur in question
has ocorrectly estimsted the demend curve, Bub, under the conditions specified, it
is clearly to the profit of ell entreprensurs to raise thelr prices although, if
they are not subjset to the same cost conditions, not ne cogsarily by the same amount,
Thus supply will still not be in balance with demand, ad the mrocesa is repeated.
The aituntioﬁ is further compliecetod by the existence.of unesrtainty. Any
individual entrepreneur doss not inow Yo vhat oxtent his compaiters will in fact
ralge their priess et the same tims that be is conbemplating such e move, Also, and
this i espscially likely to be true under competitive conditions, no individual
entraepreneur has a very good ides of the demend curve for the industry as e whola,
Phe aitusntion 1s thus wvery muchk like that of the monopolist describod in seetion 3,
Ae with the monopolist, the possibility of acouaulating inventories will play
rols in the adjustment of pricea., It is possible thet under conlitions of excess
supply, the edjustment of pri'ces on such markets as those for labor and housing
services =may be quite slow due to the impossibility of sceumulsting inventorieg of

such eomwmeditiss,




