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hhstract

Thiz paper exploras a model of the imperfectly competitive
firm, facing demand uncertainty, that sets a price on its product
50 a5 to maximize the probability of cbtaining satisfactory profits.
It is a consedquence that the price iz higher with higher demand or
coSts. With all firms as price setters there iz a -;merajl
price equilibrium where prices are stationary. This entails an
equilibrium average level of employment which iz likely to be less
than full esployment. The model accommodates the phenomensn of

inflation and increasing unemployment.
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FPriece Decisicons and BEguilibrimm

J. Encarnacién*

I. Introdustion

This paper develops some implications of the hypﬂthﬂis_ that undeyr
conditions of demand uncertainty and imperfect competition, the firm sets a
price on its product in order to maximize the probability of covering full
cost (Robert Hall and Charles Hitch, 1939), defined to include an acceptable
return n;u capital. This cbjective functicn gives a significant role to the
concept of & satisfactory profit rate which appmanl ;i:ﬂalz.r held among
businessmen, and it seems worth exploring. It turns out that the resulting
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Section JI relates the two hypotheses to a simple formulation of the

firm's utility function. Sections III and IV discuss the firm's price
decision. and,equilibrium prices in the industry. With all firms in the
economy as price getters, Section ¥V defines a general price equilibrium

where prices are statjonary. Section VI concludes the paper.

'II. The Firm's Utility Function

Let the price p of its product be the firm's decision variable under
demand uncertainty. The nsual assumption it
iy o .

be stated as
S lp) = B L . O

where T(pi, the resulting profit given p, 4is a rendom variable and E
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the expectation function. (The reason for the l'uhlr_'l:fpt in u, will be
clear in a moment.) In the absence of me:m:t,nty the firm'"s creference
ordering would therefore be determined by the sure profit level corresponding

to sach p.

Ennslﬂer .in:md the ‘.lﬂrimqraph:‘.c utility fmmr_mn-l"’

i Bl e

ul{p} = 'I:I.:1 (pl, uzl'pﬂ__

where
© ou ) =er mexZesy, , Ay

LI = -

thl! prnhuh:.]_i.tjr 'I'_'ﬁ:n"l: the p‘rﬂ!it rate giﬂn tﬁi :E.u'.‘m‘: ::apital X H'ill be
no ]ﬂ:s t‘ham m a.u:uepta&h rate r*.' In the abhzance of unr.trt:a:r.ntjr 1.11 pl
is eir_her ﬂ fif1 O{p} /KX < 1:-“:t or 1 hf T[fﬁ;ﬁ: z m tﬁt.;ui’tmcu
ordering wonld be the zame as that given :i.m!-:-lr by Ty Thus with no
unce¥rainty,: the urility fanctions ©. .and u, have identigal implications:
profit-is maximized. In the presence of uncertainty however, LB Teduces
essentially to its first mmﬁ-r; u,.  since u, would become Sxelovant
only if the maximizatiom of u,(p}. yielded more than one value of p.
hecordingly, ug and u, may be considered as alternative hypﬂthﬂﬂﬂ

regarding the firm's decision crit&riﬂn under uncertainty, assuming for

simplicity that max u, () qives :rnly one value of p.

=t

_'.!'hEIc".ri.tEr.-.r'.mt u; crmibivisa e SAbN S & narormE way-- the Hﬁl
S TEh, Nl Pinding Chak soum saLisBEcEGLy. cats of Srofit Is s
important parameter in business #cisinmking. and the Cramér-Roy safety -
first principle (Andrew Roy, 1952) of minimizing the probebility of a

"disaster”™; viewing the latter as a8 subsatisfactory profit rate., Whether
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u, is descriptive of the behavior of firms is of course an empirical issue.
The results of interviews reported by James Mao E‘}'_B"J'D} sugqgest that businggs
mm:tivu think of risk in term= of the chances of falling short of some

specified rate of return, which iz consistent with but pot particularly

1
with . It zeems plaugible _'l:hat the firm's managers would choose to show

satisfactory profits always, even if the average profit turns cut to be less
than what i3 pns:i-.h_].&. I.a;t.]:.n.e..r than a higher average profit that invelves
large profits at times amll large losses at other ti;:.:.;u, :u_nm the lttbr:
ﬂm'; ccn:.ld CAUSE .the:.ir .ﬂ.i:mi..;ul. : Hh_fjl_a“ o, iz of coorse mp:riur as a
long run objective from a profit vtm.rpaint, S A TR

surviving the short, whose probability is thus a high priority concern.
v TII. The Price Decision

Copgider an imperfectly competitive firm whose differentiated product

is sobhject 'to oncertain dmd.if

Let f£(x| p, 8] be the cenditional
probability density of the random quantity demanded x'i'ﬂ in each’ time
ﬁﬁlﬂ}fﬂiﬁtﬁlﬂtﬁﬁ P > 0 and the demand parameter & > O.- The
peraneter & is a “given™ to the firm but depends inter alia on the prices
that other firms choose to set on their produsts. Higher prices in the rest
of the industry would make some buyers turn to the firm's product and thus
raise 8. Given p and B we can assume that the distribution defined by

f iz mimodal. Let

{1} x=xlq, p, &) = I; fhr.l p, 8¥ax, o> 0,

a0 'lqihfaqﬁﬂr -a‘P;_ﬂ, and tﬂiﬂ. In what would be of interest,

strict inequalities hold. Note for instance that ¥, = 0 omly if g is
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so high that the probability v =0 or g so low that 7 = 1, either of.

which would .be an.extreme-case.

Z8% SRR

Ghwan B, potting T 0 <0 T o Gl Aertos mbat we Wil s
;..1.[ li.n- ralat:_n-; g and p where the probability Pr [x = gl p, 8} = 1;.
-T‘ha& .'Eal:n.i:rl.-;rﬂv.:-ff * lines mrrespanding to different values of o (0 < a <« 1!-
mmtitutes the (stochastic) ﬂama:nﬂ schedule, which is assumed to originate

from a point on the p;axis that depends cn B. D:ua such line, labelled 1“,

is shown in FPig. 1. (5ince wiq, 1.:1, BI".l is not defined for o =0, the
::rli.gn:_:::ating point &m_-s not belong to any % line.} MNoting 'l.'hm:. T lines

: fan nut tumﬂ.a the hnriznntal q—a:n,s--thm to the left are s:tnpar t'.!un
those tu the nqht-—there is g-reatu variability of demand at lﬂ-lﬂ!:: ?ﬂlﬂ&ﬁ
of p. An increase in @ shifts the originating point upwards and therefors

each T line I:Eghtward:

S o S e e e T u = AT TR LSTRIY i TR

|

Igt;.._.jr-,-rg_-,;_l_ denote the firm's output, Cly)l the productiom cost.of .

¥r .and .giy) ¥ C'(y) in the.range where C''i{y) >0 sc gly} .is an

increasing function.. -We assume that production is innj:mtmanmy,_._e_nahling

the fim- to produce. the output to meat the demand = ° jin each period,
= oy

—Subject to .-, = |

@) y = min {x, gﬂ-rp}l . I

o =L Y B - - i Ak B o r ' o r!:.:
I.e., output is limited to the range beyond which the marginal cost exceeds

-1
whatever price it has chosen. If it happens that x> g (pl, =ome part

A

of the then demand will simply be left unfulfilled,

{rar haslr: aas.unpi'_l.on is that the fixm “t_t a. Pr:._ng fm: _1.1;: prndm;:r_ 'u;r

L

maximize Pr {py - cw} Z a*| 8) where A% = r+ . In view nf (2) it is
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clear from their meanings that

“ o pripy - Cly) A 8} = &

= - '.3q= pa - Clg) Ak g, p, 8) = a.

—

Thus the price decision problem is to maximize =(g, p, 8) subject to
i—H—_'—.ﬂ{E}'EA*. We rule oot the case where & ism low that ={g, p, 8) =
o hm. {q. p) satisfying the constraint—such & firm should soon be

ot ﬁ&u;l.:m—-;dfnr simplicity we mm & unigue solution. Accordingly,

.,';:E, £) is maximal, the price pﬂ is optimal. One has the

pa - Clg) - A% = 0

} is a Lagrange mmltiplier. {(We will usually omit © super-
oting sclution valves of the variables where there is no

Writing (5) as p = (Clg) + A*)/q = kla) defines what we will call

'k, or profit uun:trﬂint; nn'wh-. It iz straightforward to show.that

.. and k''lg > o where ;p:r c'igl. With C''{g} continumis as

mmmuuthnt k'"{g) iz continuous, the function k is
"Wﬁiﬂrmnmmthauhmtmw:hmﬁmﬂhpb c{gi’

Mhﬁhuﬁ-sﬁmm

. g s Teph ey - af
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We can assume that 6 iz bounded to define p+ = mﬂ:p {pui Pu = pi{B}]}
since pﬂ is a function only of € with Cly) and A* given. Defining

P =infkig, p =p =p . Since T lines are shifted to the right by
g

an increase in 8, whence a steeper w line corresponding to & larger

value of W fmast touch the %k curve at a higher p, the cptimal price is

higher with @ unless the price is already at p+-. Thus we have

Froposition 1. The price that is set by the firm is higher if demand

iz highar.

This seems iﬁtuitivel_.y credible ag a ceteris paribus statement, but we
-1 % PO [}

cbserve that.it is mot implied by the u, hypothesis.

In order to see the effect of costs on p and 7, let the cost- function

have the sufficiently general form
(61 Cly) = a+by+eclyl, a>0,b>0, cfy) =0; dyselyl = 0.

We will call b the fixed component of unit cost. A higher a, b, oar r*
raises the k curve and therefore lowers.the probability of meeting the
profit requirement. The effect on price is given by total differentiation

e

of {3} =(5):

Tom o aq dp .
{.1 e - + Ll-\. -y g b E.{ } 1 - LS -
) o i r q dg I*=] 1 4b
N o q_ T P - o {q} S 0 et dj. FLs, a ab + an

where A = a +A* -gnd 'Pq !-Bipfaqwnetc‘ “Writing D for the determinant
of the coefficient matrix in (7) and Dw for the cofactor of its: (p, wth

element, 3p/3a = 1::31,-':: and 3g/aA = nﬂm Since D=gq D, + (p - E'annﬂp
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) g 3p/eA + (p - C'iQ)) 3g/3A = 1.
Il ilb. | 2 L

-;'-‘:--‘1'-_.‘-'""“"5'5* t.'lnt ‘3g/eA > 0, for at the same value of q, -k"(g) is

iy I

.'_r.l' i:grutqrmalemﬂpep m lipe must be tangent to a higher

st 2 higher gq. If

e - 0 ff;” Ag/en < 1

3A > 0 in (8), and

% = (A D, + gD I/D>0

h@mﬂﬂ mnd:l.tim;. and D, > 0. Thus if (9)

alue of a, b, or r* implies a higher price. Appendix
;:-'ﬁnlﬂl. a0 we have

'he price is higher if produoction cost or the acceptahle
SRR

g that if u, were the Jdecizion trihll.‘l.m; the price would be
overhead costs or by a higher fixed component of unit
mmry to common observation. Higher costs are often

: gﬁl they post price increasss, and it seems unlikely that

IV. Eguilibrium Prices in the Industry

firm of Section IIT can be considered as firm i producing good
in an n-firm industry, the index i being suppressed in the notation

Let'now D= lpye -wvr B} and p =By -ns R p )
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whers pj iz pot necessarily egqual to p;':t-j m 1, ..., nl. We aggume that
Ei iz a continuous function of P, %o pg = Gimitp‘in = H‘i{];ﬂ with

B a;l.s::- uc'mti_r;ﬁnu.'s. There is then a.mtinmus'n.»am'}.ng pﬂ = H{p) =
iHIEP}....:, ﬁn{pl} on the set S = ol o =p =p+}; and the Broimmwer fixed

point theorem implies

Proposition 3. There exists an equilibrium inc:e vestor pE o= H{P*}'..'

for the industry.

Since a; - aﬂiﬁpj = 0 for 4+# i, and :E_piﬁni = from Proposition
i, :;; 200§ #4i}. We assume that
- : : ;

oy - :;;'i"icr if ri =il g g,

for otherwise, additiopal incresses in pj would make pg inﬂﬂﬂi;gly
higher, ‘whidy seenms wnlikely. Tf & higher pj; transfers some demand to i,
it would only be reasonable to expect such transfers -to get. progressivaly

smaller as Pj. gets higher so the effect on Fg should be attenuated.
e e A ' o - n - + -

Giveu L‘.I'UJ', p* is miquE. for a second eguilibrium implies that the G

1 =1
Em:face, =3y, meats tha 1nter£|E|:tJ.cm of the e e g gurfaces at a

pl:rlnt r::-t_her than th& fizst Eq‘lJ.‘Ll:LhI!.‘l:III, Ieﬁulrxng G to ?.inlat:'e? I{‘Jﬁ] .

Fig. 2 illustrates the ' n = 2 case. It is evident that as scon as the
7 =
existing p # p* 1lles ¢a elther the G or the !32 curve, both prices.

will converge monotonically to p*. In the general case, if the existing

p =atisfies

=

x " i . i - i
1y pep* or pp* and p lies on some G surface,
e o L i o [ '

‘we will say it is a "success". " Cbviously from a smccess prices can then




only converge monotonically to p*. Appendix € shows that sooner or later,
i.e. with probability one, a success will obtain if the initial price wector

‘is different from p®. We therefore have

Proposition 4. The industry's price eguilibrium p* is globally stable

with probability one.

Suppose p* is the existing price vector. An exogenous change in cost
n:_l: mmnd for gome i that lowers its pri-.:e—u::"' is shifted downward ——would
" then dlcrmu equilibriom _-Earica;s, and price changes would spread through the
inﬂnl'l:rr H.h:h each :H.r:- rg;:md:l;nq myopically only to its cwn cost and demand
e m 4 mﬂinqu,_.. if gi.m i lowers its price because of a lower
ocwverhead or fixed component of unit cost {due, say, to its discovery of a
new technical process), it will have a higher probability of making satis-
J'ﬂm‘, prices in other firms in the industry will be lower because
of tha'shiP: in dewand to i, snd they will have only lewer probabilities of

- satisfactory profits. The better competitive position of the cost-reducing

: hus felt by other firms as a fall in the values of bk chjactive

oms, signalling their now weaker competitive positions in the industry.
Accorfling to the u, hypothesis on the other hand, the cost reduction

. m&'h&rg&aﬂﬁeeﬂmeﬁz prcrfit'_'.l of i without changing its I:nr:e, there

L

‘4% mo effect on the prices or expected profits of other firms, and they get
no sicnals that their market pogitions have chanced. In our view, such an
:.hliﬂtinn of the usuwal hynpothesis iz contrasv to the workings of actual
markets, whereas the 'pri'.-:::e: SecTntoh modes hased on ﬂ,'l iz more in

B e formity with the facts. (See Appendix B #or other cbeervations Ehat

-Seem explainable in terms of the model.)
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V. General Price Equilibrium and Employment

ot I L T 5

oy

'MEﬂng'ﬂiﬁEeﬁ'ry?i:ﬁ is a price setter in the sense of Section ITI,

that the money wage rate w is au-e:mgamus parameter determined by

coollective ha.rgaini.nq. Ard thagt -l;he Jmoney supply. M is giwen, the argument

FUARTE L T

of Section IV can be extended to the whole economy. We will speak of a
general price equilibrius if the prices set by all firms are stationary-—

there i:ueing no reassn £o ma.ngu: thmn-—and tﬁarefc:re the mean va_lues af the

-

output variables ara alsc stationary. 'l.'n order &0 ava:r.d au:&ﬂive rtptti.t:l.nn,

mean va_iues of all quantity variables [maludmg qmpl-:-ymunt} will be
'mdmtnnﬂ wh&‘re appropriate in what. Lf&ﬂws, and for nm:at.lmn_l breuit:.r we
wﬂ!.--mz_ppress W a.ﬁlii M ‘which are fixed 1.11.1.1@39 stﬂttd n-thtrw:.ae
W B g wi :
- Iet now b be the vector of all prices: p = Brgye =ver Py where -

F.m is..'l_;!:l-q_tfﬁctﬁr qf_.yriqqs_in dndustry i€ =4, ..., m: = =r¢aiﬁ"="£h‘i"
vector p. omitting p. .  Depote total egployment by N = ] Ny, where W,

.is Emplﬂyment in. i. - which has a positive effect cn-demand. .Writing - ::i

Gltv tp ]._ Er{p ]_,H,'IHH'{'

lp, H) now permits- inpuriprices: in 1{p_i
to !:-e determinants of .p_i becavse of their effacts on ‘cost. Frdm Proposition

-

2 G;; 0 3if 3 is ap input of i. Allowing for the possibility. that 7 "

ot l,‘;'; <0 when i and j .are cooplementary on the demand side, we assume

i

(s gt 3 e e
| 43 if j i :

4

] o
which seems just as plausible as (10} ... Let Hi

: L .
amount of Iib-:r rema.g.;{;avgg-,;gmduce the output of ' i, and: N = E hi LD W) .

#-,Li{pi, Eli {p_i] » )} bel'fhe

TRk

H ﬂ 5 . L
We can therefore write I(p , H‘g} = Tl Nl o= 3 i et
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Given the money supply and the existing populatien, we can assume uf

" ana N'. Defining N, = inf I-[p Hl{gil.m, ler N =
: B:H
i:hnm?mqamqlmanﬂhhnrhnmm:minpnt P

cannot fall below some positive value no matter the prices of non-

npots. Thus we can put p, -I'.nf{plp.. B ip, W)} and define

;i'l-’

ﬂ]p -p p Bu Sw2 H}. The same argument in Sectic IV

L TR : . L : :

ion 5. There exists an equilibrimm vector of prices and
s T i . . 1 : . 1

] = Jt,p*, M*}  invelving p_rims p* = Hip*, B*} and

At E .z T s 4

= o 1""]--

._-ll-—i‘! L] 1

er to have a closer look at the properties of the eguilibrimm,

BN s ot s

ENaItl] call & cuasiceqni Hihr o et e e cbor M ey
s that wiess §° =% in ®° = L(p%, W, p° is not sustainable,
| the demand for some firms' output must be larger than is
o 11::; existing work force and ﬂ:.!._tﬂfu:l_:gﬁtgr.?mp:_;niti?g:i ¥

m have to be raised. Hence the gualifying term “guasi”.)

rra - sl |

i d;':ﬂ' everywhere or G;'{EI everyshers,
fEed e o T TR

an obvious: extension of the arguement in-Sedtion IV that.

= s

_=-'.9'-']-?Eﬂ' Mo Bow sinne--.ﬂﬂi!&ﬂ-r-ﬂ for all  f, itids-aleo -
ry component. of p' iz higher: the larger iz " M. We' can -

re define a price index
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that is pasi_tiw'ur' associated with N and write
{153, » By = (N}, 4'(W) = 0.
len an arbityary p, not necessarily a qaml-nqm]jmm PE., iet

(16} = Lip, ¥

dlfin-u a quu:.-aqmllhr.lmn lwzl of mplusrmunt. n* g:l.vm: . (Unlessz

p = p in nﬂ = E{p, n® 1, l»l'2 ;1.:'. in genﬂ:al not s‘us::a.i.nuhle E!.ridantly
if p # p, some price would be adjusted. Output and wlnmnt would t!:-en
be different.) We will gay that By iz the price mde:: corresponding to

pif p* N8 (14} tand WE in (46 satisfy
o T S

In other words, two price vectors have the same price index if they
determine the same quasi-equilibrimm -H'Il_‘é_ﬂﬂ-}"llnt level. Since a:r.,i;api < 0
for all i, ¥° in (17) is swaller if the price index of 2" is higher.
Thus we can write

G ¥yl ¥'ip,} < 0.

1 e
Equations (15) and (18] are shown in Fig. 3 where '_1_:" = hip*}. One
sees that the eguilibrium {(p*, H*} is unigue-——it is only at thar point
that prices main ﬂ.t.at:l.ma.rjr As should be E:per:tcd. nL:ra price variables
can be in eguilibrium-only .t‘f macro quantity varisbles (output and .employment}
are in equilibrimp, and conversely. The question of stability can be
examined by locking at the stability of ®° given p in (16] and the

F




f13

et T 'inf-.Fq'-f" q_{m K. ine ;12].\;\-.- -

Bl .

1 eﬂl N .-I"“&H thn nrginll ovG—afTact of employment and assume

{

D < ﬁ“ﬁ'ﬂ < 1
is the employment version of t‘.hl um:al annnpti.un rngudinq th: marginal
to consume. As in the textbook 45 d.:.ugnn.farthi d-tmﬂim

.ﬁ;mv:.l‘~ !BE is stable given p ﬂthtmrqinll nim-ttfectuf

iz held fixed in.;t.nﬂ_.. Mﬂrr.enum uftﬁ- u'g'tmt .i.-n

that p i:ﬂmst:hlu Iﬂttﬂ-ﬂl'ft.hlt 1:-1 Ind P:I

of v :Iffﬂ‘rmbﬂthqrﬂtat‘thmurhaﬂillﬂ '
g valnes in :p., on "opposite sides”™ if one is greater
tﬂ:lr less, and similarly for vectors of prices. Demote by [(i) .

Euhid: i h:l.mgn mduymuthntumammnifﬂu

:atl.l!uu l:11 '} =

el 15 : . T

2 oo pm
~i'and i, on opposite sides if (10') helds, and in each industry

::" ¥ im i sach t,h‘t. o Ades on its 'Gj_-| _"IE.E‘.{:E- '

'
T

nmniti:clnrthutp:imcmmljrmrgemmmllﬁrtﬁ

p- m:,thearmntinﬂectimw:nn:mvﬂ_m. [11}ﬂ11nhtuin

mm:turnnri!thtinitiﬂ _p!l'p. Thus p. .i.tstlhll-gim ‘N, hence

L & i S = “TiXY 5 o o ¥

the umm;l, a.truw: :I.n Fig. 3.
TR B P Tt (e ¥ y a - A
L . Retan AT A BE -, il
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Diagrams like Fig. I are familiar in the literature... In the unsual way,

the resulting motion of the system denendsl on thu ralatiﬂ.- strengths of the

- S| § Sy

responzes of the variablezs to dizequilibria. I:ngmdmg on mit:.al cund:.tmns,

the approach to the eguilibriwm can be direct or cyclical, but in any event

we have

r_nﬂit Er "I‘he pri-:es and umplnyment equilibrim (p¥) W*] i=

globally st.ahl.at u.ith pmhahiltty ane.

i =
" LT #y

There is no reason of course to expect N* to e.-q-ual full anpluymmt

l{m matter how this might be defined in a stochastic sense) at the gze-— .
determined w-_:lsm_.ﬁy wage, w. It has been a recurring guesticn in the literature

to whet extent a rigid w is essential for a below-full employment eguilibrium.
CEOPEL [T,

To address. this qumim, ﬂhnm that

S S o T i
¥ i b e d_ . ¥ I I v ik T
: TR s WL
(20) L al T S i !
2l B da Ip ow o

may be positive or negative. (From Proposition ! et o
righthand side is positive because of the demand effects of higher wages,
but tEor’ Froposition 2, the second bers is megative secause of cost effects
on prices.] Thus - /aw is indeteiminate in sign. A reduction in the
money wage may result in' lEss esmpleyment instead of more, and although there
would he s::mﬁ_?;alpt nf - t'.hat maxm.u:es N*--trgating w parametrically--
this could still f&_ll:_s:h:nrt ﬂ_f_rI"EE;I'.],_ emg}_nymm Accordingly, & "correct™

w that jielﬂs f‘u.ll Eﬂplﬂhmﬂnt need nn!: a;x_tst, and therefore a r_i:g:.a W is;

- o B

rot a necessary condition for a h-eluw-fu.li’_ employment nquﬂi_bri.m It is

obviously not sufficient either. BAn mglujrmnt egquilibriom HW*, Hni::h is
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lied by a general price equilibrius p*, is simply due to the fact that
jire that pumber of workers whose output can ba sold at equilibrivm
;':mmmﬁmﬁhyumuulaharfmcetMis

d‘: would be the a priori é:pe::tat‘mn, the result is some

’ ' such & case. An EXOgenous i.ml:nm in _gem-.ra.‘r. gemand—Iamaad
for ountput is higher at the same prices——implies a _:iﬁﬁt\rﬂd shift of .tt'.ﬂ
in Pig. 3. RAs usual, prices and employment are then higher.

r irstead an exogenons increase in costs {Eu: fur&:a:npletuhlghar
5 shifts the p, curve _vpwards, so cne has t.hen both

md higher wlnwtm ::-mlha I:Lj_:_;gﬂntiaa of recont

| thus capable of a simple explanation in temms of our frameswork.r

Do _ it in standard theory which reguires that the marginal
= eg to the real wage, the litter 45 ecupdcted +to-Eall
nsion phase of the business cycle. In the present model there is

se during an expanszicn as has been shown by the erpirical

onald Bodkin (1969).

. VI. Concluding Resarks
5 |

oth of this paper is_ that the i{plarfnctlg :nﬁp&titiﬁ fitm
cmaa yncertainty ssts a price on its product to maxinize the
sl "-:;r of chtaining a satisfactory profit .lml. Mjusting its price
e only to its own cost and demand mnﬂitim:, l:h- ﬂm than aetn

grinn when demand iz higher and also when costs are l:ulghu.., Thesu:
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implications of the model, which seem in consonance with observation, do not

follow from expected profit maximization,

Toa g oFes
With all firms in the economy as price setters thus dispensing with a

-l
fictitions auvctioneer, there iz & general price egquilibrimm--all prices are
staticnary--which implies an employvment equilibrivm. In gene.rnl{ the
equilibrimm iz cne of below-full employment, accounted for by the fact that
firms do not hire more workers than they need, and the need is detsrminad
by the output that can be s0ld at equilihriis: prices. As wsual, an increass’
in general demand means higher prices, output and employment. What is less' -
usnal, and comtrary to standard theory, real wages could then be higher ag' '
has been cbserved in the expansion phage of some busintis"ﬂjr'bles; More
important, the framework yields 2 .si.m;_fll explanaticp of simultaneocus inﬂatiu;:

and increasing unemployment.

-

In a less incomplete account than iz ¥iven in this paper, one would
have an explicit treatment of household decisidéns, which are in the back-
ground and reflected only in the ‘demand schediles of Firme. Also, the demdrd
for money is only implicit in the model--a residual  (so to'speak] from the
demand for output. A more mnplgi_:i__fnmulﬁtinn would include these variables,
but we conjecture that they wounld not require essential changes in the present
discussion of a general price equilibritm. Tt Seems obvicus, for instance,
that a general price equilibritm entails an'equilibriom demand for money
{as it does an employment eduilibrium) for otherwise, prices could not Be

stationary. However, this shdnld be &'subject for more detailed research: -
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Appendix A

25

First we show that (9) is satisfied where o). is close encugh to P -
Consider a small change £A > 0 and the k curves corresponding to A and
A+ AA. From (5), (p - C'lg)ldg + g dp = dh. At the point (g, P} on the
lower “k curve the vertical distance between the two curves is Ap = AR/g
and the horizontal distance Ag = 8Aflp - c'(gi), so (i) 4pfig= (p - c'igidSg
and (ii}) hﬂq..-".ﬂ.ﬁ = 1/lp - C'(g)). Let s(8, A) be the {absolute} slope of the
% curve at the optimal point given & and A; then (iii) =(6, ) =
[pu - c'{qu?,fq? from {3} and (4). Demoting by {qi, p’]l the point on t.hn

higher k curve where the slope equals si{8, &}, q'-l:qu-!-.ﬁh from (i} and

(iii) since the function k is strictly convex. Now as @ hence o gets

.' so does s(6, &). Observing that s{8, A + 8a) < s(8, A}, one has
A+ a0 ~0 as -, which implies that the optimal point
on -n per k curve—denote it by (g, p')-—gets arbitrarily close to
'lg_?. p‘]- Thus if pﬂ is lew epcugh, g -': qﬂ +'nq alsa. But with (if)
ﬂl;%-aqmthtt ag/3n < 1/{p - C'{q)), which is (9).
&--#mhmmt.hat one never gets do/dA = 0 even though gu
is increased, Suppose a pﬂ such that 3p/3A = 0. This would mean that
. the slopes of the k curves are equal at that value of p and therefore
-q‘—qu-t-aq. But we have already seen that qsfqn+.|!q. 50 Epf&hiﬂ

never holds and the assertion in the text follows.



ol
Apcendix B

The purrose hore is cily Lo indicate Suiilie: .Cloactions where the model
of thisz paper michr heva eaplanataty value. The issues involved are complex

end require considerably more research.

The cost paraxceter Ib in (&) is.éhz Ei%eﬂ cemponent of wnit cost,
givan th= e:ist;ng PR B SR TN Dbservati;a nggeség that it iz often
tt:ﬁnalcwlcallv pessible for b to be Icwer i the size of thq firm were
larger, &t least up to = pclnt. fb* thgrn waulﬂ b= ecnmnmies Irnm larger
scale use of material iapyts. Ic rlg, 1 w2 can imagine a family nf k cﬁxvés
=arrespnndipg o ﬂiffer ent SiZes uf the firm: the larger it is, the higher
izx 4= 2 + r* “ﬂ“aysa o the qrcater K rﬂqplreﬂ {ands pﬂEElhl? alen al-
but the lower is b. Since p= b + (clg + Al/g, p woumld h= lower (higher)
Pt_highg{ {lnuera valt:s nf g if A wera hicsher but b Ilcwer. Euppuﬁt.
that t]"_a 5-"~t' Df te&fﬁi cal pogsibilities i ::uff.lcl{mtlv r.ic“: a0 that tl:l_ra'n:gh

§ g &

tho point tq e Y1 af th: existing k ocures ther¢ is amother praflt
constraint curve corresronding to X' > X, The mns:r.aint curve for L"_"
wonld rhen lie abowe the ezi;ting ¥ ecurve in the rangs o < ;P- Euat L:lnw

it For g > qﬂa This meens that with the larger ¥°' plant it would be

possifile to' have'a lowsr P hence a higher T undar the same demand

condiEiagat” : ' .
Era e

The firm would therafore went to increage its size to K where it
: = o
would meke satisfactory prefits core often. It is plausible that its ability
to grow wowld b= greate= if, in the First place, the relative frecuency of

satisfactory profits were hicher. Coteris paribus the firm i= thus more

likely to grow (2nd grow faster) if the raquired profit rate r* is less.
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In the long run- the firme surviving would be those with the lowest x*,
which might then be called the normal profit rate in the industry. AL the
same time, free entry of néw firms will reduce ﬂm.m&ﬂi-prﬁfit rate ¥ of
an existing firm if it exceeds the normal rate of profit, “=c the ‘leng run
tendeney would be for the different ~I's to converge to ‘the normal rate.

In their em;u.r.zcal study, John Saamels a.nd Dmr:.:l smyth {IEIEB, p. 3.9:
LR e LB S LS i
r::-ncluﬂed"“ﬂz.ut "pmflt rates mﬂ f:_m size are invmelf .‘L'l:latnﬂ. {Hnmmrur.
i el iy ! g

the] ... ti.me wa_r:._ah_nity ﬂf -p;mf:.t rates a::rd 'l:rm: mtrangxuup v&:iah!.ht:.r ﬂf

ST i (T

pmhta are both ;I.nvmelv,r relatad to t:_-r:m :m These findings are at

1 i = - i

lea.ﬁrt G-cma::_ﬂtent with th.e prumnt ﬂ:.a:usnnn. I..a:ger firms have already

|-|!..

gnue tnr-::rugh a sc:mming pmcess Fota tﬂ 5pa|]: m:« 'I:.hEJ.I r*'a and r's

I lem ey The s S e

shonld 111 be n]:nnt thf Same mlmﬂ clm tn the normal rate. Sugpumrtina:t
hld:nﬂ: '::-!' :I.nitul ﬂiffE;EHDE!- ;:hurt :T.a a wider :prtaﬂ*uf s ncmg smaller
firms Those Hith T's .'less than their r*'s are not likely to be
chserved--they would have left the business=--so the observed r's of smaller
firms should on average be greater than those of larger firms. Hence the
negative correlation between profit rates and firm size. BAs for the finding
that the variance of - r is less for larger firms, this would be consistent

with their having r < r* less freguently while at the same time, r is

close to r*  for them.
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Arpendix C

If some price is not optimal, it will be adjusted. Only for present
PUrposes, let the time interval betwean *&“ﬁi-nz chande 'by any firm and the '
next change by any other firm couit as one unit of time. ' Sincs P oar time
t, or plt), depends not only en pft = ¥ Bur also on the firm(s) making
the price move(s) at t = 1, p as & Funetion of time is a random’ sequence.
(Mo rlstr:.-r:l:.i.-:rn can he impnaed on the DIdt:l.' of moves hp thu vq.r.inu: firms

m-::,,- -:-E wﬂuir:h :an Id}JJ'.'i‘l'. its pnce when 11: \uutu o, ] -’:an:ider a gl?e-.?-\.
oM o T

1:r ® p* ir.l E. Thm I.t a fm.tte Sequence of m;m-—sinultanauu: n:rm L'h:l:

jl'ii].dlli 2 success at some minimum time T = 1i{p) 'H'ith prcﬁnhxlitr say
= | nr = - o p 1

ﬂ-ﬂ{pl}n Lat T' = max Ti{pl Emd a*tninﬂ.{pl- E‘I:nrt.f.uq.f::uan
L¥ - - -P v -

lﬂ:itﬂ.t‘jr p =_|i p*, the prnha.h:]_i.ty -:uf a success wit:nin t' p&:i.pdt i.'l

Erisizan

clea.rl:.r at lu;rl: e B Haas:.tr.mg time in bl-m:l:: af o’ par:h:dt ta:h,

< Rt ol o B TEi

the prd:ah:.llt:.r of 5!:.11.1. no :umu hy the and af hlm:l: i :L: nu g:lltu.t:

T 1£pha iy
SRS e T H—IHL ~0 as T-:-ﬁ. Pt the. Sesunt

s L b ' T | S i [t
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1. See Peter Fishburn (1974) for a survey of this literature and the
major references: Nicholas Goergescu-Roegen {1954) and John Chipman (1960) ;

cf. Jomsé Encarnacifn, Jr. (1964].

2. Such uncertainty may result from the kind of consumer behavior

described by Werner Bildenbrand [1971) and also from random differences in

the timing of purchases by different households, fluctuations in income, etec.

3.. Ef.. A.'lan. ¥Kirman and Hal-r.thaw Schel (1974} who make such an assumption.
The-.‘i;nlﬂin-g' of inventories is an attractive feature of their model, but they
a.u.-l.-e pﬂc& ﬂjusl:mt tw:r'p' pericd which seems contrary to observed
huhm:urwz -ur;;m:t that if market conditions are stationary except for
random elesments in demand, t:_he imperfectly competitive firm will guoote a
steady price; cf. Richard Levitan and Martin Shubik (1971). Jean-Fascal
Benassy (1976} also assumes instantaneocus prodoction and price adjustment

every perind.

4. The effects of other firms' vrices on these conditions could well
be anticipared however, in which case each firm could change its price
without waiting for the actual effects to take place. There could then be

rapid adjustments towards a new eguilibrium.

: 0
5. Condition (19} follows from the assumption that 0O < 3N /aN, < 1
for all i, but this would be unduly restrictive. It is N, not necessarily

H that creates & demand for i.

il'
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& €. Since this fact holds alsc for the long run, there is no assurance
of full employment even there: cf. Oliver Hart (1983) who gets a similar

conelusion from his models ' &

“7 7.0 It is interesting that a reinterpretation of Fig. 3 applies to the
firm of Section III. ‘Given the level of demsnd & " For its prodect let
N° = $(p;) be the number of workers required to produce its output Lif the
Price is. pﬂ- -Since thers is an optimal price given 8, +this picks out a
point on the N° curve which determines the employment N(B)" corresponding
to the.given 6. Let Py = $8). be the locus' of such points cbtained by- -
vaq-.il.ng E..- Expm:&i..ng e '.H;Fr&-]' in units of N. En increase in costs
shifts the i:ﬂ curve wpuards, an increase in demand shifts the N° curve |

rlghbu::rﬂu, 1d by construction, the intersection of the two curves glves
2 i 5 . e AR e R AL ke, = il =T e T

e

Price and mnpln]l'meut in the firm. One could thus speak of a reprasentative

fivm.
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