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ON DISEQUILIBRIUM ECONOMIC DYNAMICS

PART T
MICROFOUNDATIONS OF WICKSELLIAN DISEQUILIBRIUM DYNAMICS*

by

Katsuhito Iwail

1. Introductiom to Part I and Part II

In this geries of papers we want to present gimple theoretical
frameworks which can be used to analyze, not merely the characteristics
of equilibrium, but also those of disequilibrium. Economics of disequi-
librium has at least two great precursors--Knut Wicksell and John Maynard
Keynes .1 This series is an attempt to develop short-run macro dynamic theories,
which are firmly based upon micre dynamic theories of the firm, and within
which one can capture and examine some of their fundamental ideas.

Qur point of departure is to banish 'Walras' Demon'--the market

auctioneer~-from our picture of the economy.2 In the perfectly competitive

*This paper is Part I of a series of papers on digequilibrium economic
dynamics. This and Part II, "Wicksellian Disequilibrium Dynamics, Say's
Law and the End of the Natural Rate Theory of Unemployment' (Cowles
Foundation Discussion Paper No. 386), should be read together. Part III,
"Microfoundations of Keynesian Disequilibrium Dynamics,' and Part IV,
"Keynesian Disequilibrium Dynamics and the Theory of Long-Run Phillips
Curve," are forthcoming as Cowles Foundation Discussion Papers. Research
for this paper was in part supported by grants from the National Science
Foundation and the Ford Foundation.

1Wicksell [25, 26] and Keynes [10, 11, 12, 13]. We can also add Kalecki
[9] to this list of great precursors in disequilibrium economics.

2See Arrow's pioneering work [1] on this problem.



world of Walrasian general equilibrium theory, all the price-setting power
1s delegated to a fictional market auctioneer whose role is to quote a
price in each market, to signal it to all the market transactors and to
raise it if there is an excess demand and lower it if there is an excess
supply until all the transactions in the market are cleared., If this
well-told fiction is abandoned, then somebody in the market who is actively
participating in actual market transactions must take over the role of

the price determination. The so-called impersonal law of supply and demand

must be somehow personalized.

The picture of the economy that we shall describe in the following
pages as a workable and realistic alternative to the perfectly competi-
tive, Walrasian general equilibrium theory is closely akin to that of
the theory of imperfect competition, developed by Plero Sraffa, Joan
Robingon, E. H, Chamberlain and Nicholas Kaldor among others in the late
twenties and early thi.rtios.3 Each entrepreneur of the firm in this economy
sets the price of his own product and fixes the money wage for his employees,
but competes with the other entrepreneurs for the aggregate product demand
and the aggregate labor supply. It is an individual firm that takes over
the role of the Walrasian market auctioneer.

Our main concern is, however, not to re-work the partial equili-
brium analysis of the established theory of imperfect competition, but
to renovate its theoretical framework a&s a microeconomic foundation of

digequilibrium economic dynamics. In Part I of this series, we shall

3Sraffa (22], Robinson {18}, Chamberlain [2], and Kaldor [8]. See also
Triffin [24] which attempts to extend the partial equilibrium framework
of the imperfect competition theory in the direction of general equili-
brium theory.



analyze the dynamic behavior of the firm whose entrepreneur must make
sequential decisions upon money wage, labor employment, product price

and sale of product under uncertainty in the world of imperfect competi-
tion. In this micro dynamic theory, the entrepreneur's current decisions
upon product price, money wage, product sale and labor employment are
primarily guided by his expectations about the current as well as future
business conditions in the product and labor markets, with reference to
his past expectations congealed into the goods in process and the existing
capital equipment. It will be shown that 1if his expectations turn ocut

to be unfulfilled in the light of the actual busipess conditions, then
part of the 'price' of his mistakes 1s borne by his prospective customers
in the form of unfilled orders and by his prospective employees in the
form of 'involuntary unemployment.' In this sense our theory of the firm
has some Keynesian feature at least in the sghort-«run.

It is often claimed that the notion of equilibrium is always a
central organizing idea in economics.4 In the dynamic economy in which
expectations about the future are influencing present actions, an appro-
priate notion of equilibrium would be that expectations are capable of
being fulfilled at least in a statisgtical sense. For instance, J. R.
Hicks defined "equilibrium over time'" in his dynamic Walrasian general
equilibrium theory as a state of the economy in which "the prices realized
on the second Monday are the same as those which were previocusly expected

to rule at that date." In this equilibrium, he observed:

4See, for example, Hahn [5].



the change in prices which occurs 1s that which

was expected, If tastes and resources also re-

main what they were expected to remain, then in

equilibrium nothing has occurred to disturb the

plans laid down on the first Monday. $o far as

can be geen, no one has made any mistakes, and

plans can continue to be executed without any

revision.
Hicks, then, added that "the degree of disequilibrium marks the extent
to which expectations are cheated, and plams go aatray."s

In the area of macroeconomics and monetary theory, the so~called

'natural rate theory of unemployment,' advocated by Milton Friedman and
Edmund Phelps among others,6 has effectively employed the simllar equi-
librium notion to build the case againat the existence of permanent trade-
off between unemployment and inflation, which is often characterized by
an empirical relationship called (long-run) 'Phillips curve.'7 The natural
rate theory maintains that there exists an average rate of unemployment,
called the 'natural rate of unemployment,’ which is consistent with equi-
librium in the structure of real wage rates and whose level is invariant
under any changes in the time-pattern of the rate of inflation. The real
wage rates are considered to be in equilibrium if actual and antici-
pated changes in prices are on the average equal. If a sudden and unex-
pected change in prices occurs, then the real wage rates may deviate from
the equilibrium level and as a regult the actual rate of unemployment

may deviate from the natural rate. There is a temporal trade-off between

unemployment and 'unexpected' inflation. However, soomer or later, the

Hicks [6], p. 132.

6See, for example, Friedman [4] and Phelps [15, 16].

7Phillips curve relation was first found by Phillips [17].



public will come to learn about the inflation and become capable of form-
ing correct expectations about it. Then, the real wage rates will again
coincide with the equilibrium level, and the natural rate of unemployment,
which is independent of the rate of inflation, will be restored in the
labor market. Therefore, the natural rate theory claims that there is
no permanent trade-off between inflation and unemployment.

In Part II of this series, however, we shall endeavor to show that
the harmonious situation in which all the entrepreneurs’ expectations
are capable of being fulfilled 1s possible only when what we shall call
Say's equation, that aggregate demand and aggregate supply are balanced
with each other, holds.hlln a monetary economy in which money or other
durable asset functions as a 'store of value'--the link between the present
and the future--and in which the act of hoarding the store of value consti-
tutes a completely different act from that of placing orders to some futures
markets for the future delivery of specific products, Say's law that "supply
creates its own demand cannot be the universal truth. If Say's law can
be disturbed and the aggregate demand actually deviates from the aggregate
supply, then one can show that at least some of the entrepreneurs' expec-
tations are bound to be falsified by their own aggregative pricing behavior.
In this sense, we maintain that the natural rate theory of unemployment
and, more generally, the Walrasian general equilibrium theory tacitly
presuppose the validity of Say's law.

It is Keynes who remarked that:

I doubt if many modern economists really accept
Say's law that supply creates its own demand.

But they have not been aware that they were
tacitly assuming 1it.8

7a'I‘o be precise, our Say's equation is defined in Part II as the condition
that the objective conditional expectation of the rate of gap between real
aggregate demand and aggregate supply is equal to a constant value called
the natural rate of excess product demand.

8Keynes (131, p. 223,



He regarded Say's law as "equivalent to the proposition that there is
no obstacle to full employment,”" and maintained that

If, however, this is not the true law relating

the aggregate demand and supply functions,

there is a vitally important chapter of economic

theory which remaing to be written and without

which all discussions concerning the volume of

aggregate employment are futile.?
We believe that Keynes' remarks quoted above apply equally well to the
state of economic science today; though most of the "vitally important
chapter of economic theory concerning the volume of aggregate employment"
was already written by Keynes himself,

Once we are freed from the tyranny of Say's law, we are able to
go deeper into the exploration of disequilibrium situations. We claim
that the fundamental cause of disequilibrium lies in the disturbance of
Say's equation. Of course, one can imagine a situation in which Say's
equation happens to be satisfied, yet the entrepreneurs' expectations
are not fulfilled and the economy is thrown out of equilibrium. 1In fact,
disequilibrium situations treated by the dynamic Walrasian general equi-
librium theory and its enfant batard, the natural rate theory of unemploy-
ment, have been confined to this very narrow case. In this kind of dis-
equilibrium, the economy's adjustment process is reduced to the economic
agents' error-learning process that is motivated by the discrepanciles
between anticipated and actual magnitudes of relevant economic variables.
However, if the digequilibrium is caused by the disturbance of

Say's equation, then we <¢an show that the process of adjustment

is characterized by the cumulative inflation or deflation process al

keynes [11], p. 26.



Wicksell.lo If the aggregate demand exceeds the aggregate supply, both
prices and money wages will keep rising gt higher rates than the leong-run
equilibrium rates; and if the aggregate demand falls short of the aggre~
gate supply, both prices and money wages will keep growing at slower rates
than the long=-run equilibrium rates and eventually start declining. The
main motive force behind this cumulative inflation or deflation process

is also the discrepancy between anticipated and actual prices and wages;
but its salient feature 1s that this discrepancy will never disappear and
the entrepreneurs' frustration will never be turned off, so long as the
fundamental cause of the disequilibrium--the disturbance of Say's equation
--continues to exist. Therefore, the question of 'stability' of long-
run equilibrium is reduced to the following simple question: whether

or not the cumulative inflation or deflation itself has the force to bring
a balance between the aggregate demand and the aggregate supply. This is
nothing but the well-known money wage problem of Keynes.

Hicks believes that '"whenever prices are fairly steady, the system
is likely to be quite adequately in equilibrium,"” and that "it is chiefly
in times of rapid price-movement that acute disequilibrium is likely to
occur."11 Similarly, Milton Friedman maintains that 'the temporary trade-
off [between inflation and unemployment] comes not from inflation per se,
but from unanticipated inflation, which generally means, from & rising

rate of inflation."lz Obvicusly, both of them regard rapid price changes

10See Wicksell [25], pp. 81-121, or [26], pp. 190-208.

Hyicks [6], p. 132.

leriedman [4], p. 11,



as a main 'cause' of disequilibrium. 1In contrast to their view, we assert

that rapid changes in prices (and money wages) are rather the 'symptom'

of the mwore fundamental cause of disequilibrium--the disturbance of Say's

equation, This symptomitself becomes at the same time a cure for the disease,

although it may sometimes turn polsonous and end up with killing the patient,
The crucial assumption made throughout Part I and Part II of this

series is that entrepreneurs can adjust product prices and money wages

costlessly at the beginning of every period, although they cannot be re-

ad justed in the rest of the period. (We shall adopt the discrete-time

analysis.) We shall call this kind of economy the Wicksellian economy

in order to distinguigh it from the more realistic and general economy
called the Keynesian economy, in which it is costly for entrepreneurs
to adjust money wages even at the beginning of period.

Our Wicksellian economy has still one (nec-~)classical flavor; in
a state of long-run equilibrium in which Say's equation happens to be
satisfied and all the entrepreneurs' expectations are fulfilled, the average
rate of unemployment coincides with the natural rate of unemployment,
whose level is totally independent of changes in the monetary variables
in the economy (provided that these changes do not disturb Say's equa-
tion). 1In other wordas, the Phillips curve is on average vertical in long-
run equilibrium in the Wicksellian economy.

In Part III and Part IV of this seriles, however, we shall investigate
the Keynesian economy and remove this last (neo-)classical element from
our theory. There, we shall show that because of the existence of money
wage adjustment costs the average rate of unemployment is correlated with

the rate of inflation even in long-run equilibrium. If, furthermore,



there exists some dynamic dowmward rigidity of money wages in the sense
that it is more costly for entrepreneurs to lower money wages than to
raise them, then we are able to derive a negatively sloped 'long-run
equilibrium Phillips curve.'laln the Keynesian economy, therefore, there
exists a trade-off between inflation and unemployment both in the short-

run and in the long-run.

2., The World of Imperfectly Competitive Firms

Imagine a closed economy which is composed of many firms, many
households and many other economic agents. Each household takes part
in this economy as a buyer of products from and as a supplier of labor-
gservices to firms. Each firm in turn takes part in it by employing labor-
services supplied by households, and producing a single product which
is more or less differentiated from other firms' products. The reasons
for such differentiation of products may either be differences in physical
and other characteristics of the products themselves; or differences in
the geographical location of firms and households in cases where they
are scattered over an area; or there may exist a certain ‘good-will' or
‘inertia' on behalf of the households because of their imperfect infor-
mation about price differences among firms. The last reason which attri-
butes product~differentiation to households' imperfect information is
much emphasized in the recent development of economics of information,
and 13 certailnly an important one.14 However, it ig worthwhile to

point out here that it can be rarely found as a sole cause of product-

13This idea can be traced back to Schultz [20] and Lipsey [l14}. Recently,
Tobin [23] pursued this idea further.

14The pioneering work in this area is Stigler [21]. A good survey is
found in Rothchild [19].
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differentiation; its major role seems to be to accentuate the already

existing product-differentiation created by other causes.15
Whatever the causes, the product~differentigtion provides the

entrepreneur of each firm with a price-setting power. He has his own

market for hig own product, and he can decide his own product price.

However, there are wany pricing strategies open to him which can be adopted

in his own product market. He may charge different prices to different

customers by negotiating with each of them, or he may gather all the pro-

spective customers in one place and determine one price by auction. In

the present paper, however, we shall suppose that our entrepreneur adopts

the uniform, take-it-or-else-leave-~-it pricing policy., By this we mean

that he announces a single price for his product and asks his prospective

customers to transact with him at this price or elge leave his firm.

In this way our entrepreneur can save the costs of troublesome price ne-

gotiations or costs of organizing an auction market, possibly at the

expense of some extra revenue which could be éarned if he could charge

different prices to different customers by bilateral negotiations or if

he could sell all his product supply by adjusting the price in his auction

market. It should be emphasized that the uniform price thus announced

by our entrepreneur is not only the mere figure of an exchange rate be-

tween the product and the means of payment (money) but also functioning

as a information signal informing the prospective customers of trading

opportunities in his market. Clearly, the larger the number of his

dealings, the more effective can the uniform price function as an information

15This point has been forcefully made by Kaldor [8] almost forty years
ago before the appearance of Stigler [21].
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signal; the price as an information signal has an attribute of the public
good. It 1g important to note that for the price to work as an effective
signal it must be announced before actual transactioms taking place, and

it must be fixed for a while to enhance its reliability.

There is only one kind of variable productive factor in our economy
~-labor-services supplied by households. In order to simplify our analysis,
we shall assume that labor-services are a homogeneous and completely vari-
able production factor by disposing of all their quési—fixed nature from
our model. All workers look the same to the eyes of the entrepreneur, and
there are no distinctions between senior employees and newcomers. In
this sense, our 'workers' might well be identified with the so-called

secondary labor force in the theory of dual labor markets.16

That employees look the same to the eyes of employers does not
imply that firms look the same to the eyes of workers who are contemplating
on which firm they will apply for their jobs. Workers are often not in-
different to two firms even 1f they are offering the same money wages.
They may be located in different placea, or they may provide different
non-pecuniary returns and different working conditions, or each of them
may enjoy some workers' good-will because workers' searches for the highest
paid jobs may be very costly, In other words, the money wages (or money),
which can be interpreted as being bought by workers in exchange for their
labor-services,are more or less differentiated to their eyes from firm to
firm. This differentiation of money wages or money, so to speak, provides
the entrepreneur of each firm with a power of fixing his own money wage

at least in the short-run, We shall again assume that he adopts the

16see Doeringer and Plore [3].
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uniform, take-it-or-elge-leave-it pricing policy in his own labor market.

3. The Structure of Product Demand and Labor Supply Functions

In what follows we shall measure all the variables except for those

which represent costs, revenues and profits in terms of 'logarithm,' and

specify almost all functions as 'log-linear.' One reason for this is, of

course, the mathematical tractability, but the primal reason lies in the
fact that this will enable us to aggregate variables and functions very
naturally so that we can later develop macroeconomic models which are based
upon microeconomic relations without losing any rigorousmess. In the
imperfectly competitive economy which we described in the previous section,
we assume that there exist m firms, indexed by i =1, 2, ..., m , each
of which employes a homogeneous and variable labor input and produces a
single differentiated product. We shall suppose for simplicity that dif-
ferentiation of products and differentiation of money wages, so to speak,
among these m firms are gsymmetrical to the eyes of households and other
economic agents. In other words, all the firms are supposed to enjoy the
same degree of monopoly in their product markets and the same degree of
monopsony in their labor markets.

Let us summarize the structure of product demands by households
and other spending units in this economy. We shall assume that the de-
mand for the ith firm's product can be expressed by the following sym-

metric constant-elasticity demand function:
(1) ya(1) = -T(p W-PY+Y +a@d); 1>1; 1=1,2, ..o, m .
t t t t t ? ’ 7 T ?

The product demand function (1) consists of three components. The first
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th .
one representsg the i firm's current relgtive price-~-the difference

between the log of its own announced price, given by pt(i) » and the log
of current, general price level, given by Pt . In this paper, we spe-

clfy Pt as the economy-wide geometric average of individual firms' pro-

duct prices:

(2) Pt = .

il v18

P (1)/m .
1
The price elasticity T > 1 is assumed to be invariant over time and
common for all firms; that is, we assume that all the firms enjoy the

same constant degree of monopoly 1/(M-1) . The second component Yg
represents (per firm) real aggregate demand in the economy. It is the

log of the maximum amount of real money balance (divided by the number

of firms) which households and other economic agents as a whole wish

to spend on current products in period t . 1In the standard textbooks

of macroeconomlics, how the real aggregate demand Yi itgelf is deter-
mined is analyzed by the well-known Hicks-Hansen IS-LM apparatus or its
numerous variations. In the present paper, however, we shall leave this
part of the model unspecified. _This is a deliberate choice, for our theory
which will be developed from now on is so flexible that we can incorporate
almost any models of real aggregate demand determination at later stages

of the analysis. Finglly, the third component at(i) is a random dis-
turbance summarizing all the factors, other than pt(i) > Py and Yi R
which specifically influence demand for the ith firm's product, yi(i)

To simplify our exposition, we shall assume that at(i) is a time-inde-

pendent, zero-mean random variable with cross-sectional average I at(i)/m
i
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being always constrained to be zero. In words, neither good luck nor
bad luck will persist in this economy, both intertemporarily and cross-
sectionally.

If we aggregate individual product demand functions (1) over all

firms, we obtain the following aggregate equation:

3) Zyp(m = N (1) <R + ¥y + 8 (D)V/m
d
= -n{f P (1)/m - P} + Y + L a, (1)/m
d »
= Yt H

so that the real aggregate demand (in log) is completely exhausted by
real demands for individual products (in logs). 1t should be remarked,
however, that this is not the so-called 'adding~up coustraint' on demand
functions derived from the optimization theory of consumer's behavior.
In fact, our assumed demand functions (1) slightly violate the adding-
up constraint in their original forms; though, if we replaced our defi-

nition of Pt , gilven by (2), by

P, = -M loglZ exp{a, - (ﬂ-l)Pi/ﬂ}/m]/(ﬂ'l) ’
i

then the adding-up constraint would be recovered.17 Practically, we can

171f a consumer's preferences are represented by a CES utility function:

m

z exp(%Fi + I;%xi) , then the demand function for the ith commodity
i=]

can be written as:

1

Xy = - 'ﬂ(pi-P)+ (?é-P)+aii
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regard our P, as an approximation of the 'true' P they would be

indeed equal if all pt(i)'a were equal.

The product demand functions (1) state that, once a level of current,
real aggregate demand Yg is given, only current relative prices, pt(i) -Pt s
matter to households and other spending units in the economy for their de-
cisions on current product demands., They are free from any kind of money
illusion. If the entrepreneur of a firm happens to charge the product
price equal to the current, general price level, then he will on average
receive a falr share of aggregate real demand, Y: « This is due to the
assumed symmetry of product differentiation. One important limitation
of our demand functions (1) other than their log-linear specification
is that they ignore any direct intertemporal influences of the firm's
past history of prices, rates of unfilled-orders and other variables on
the current demand for ita product. However, this assumption is inessential
to the main themes of this paper; although an introduction of these inter-
temporal elements into our model would certainly complicate our analysis
very much.,

The structure of labor supplies by households can be summarized
as follows. We shall assume that the supply of labor to the ith firm

can be also expressed by the following symmetric, constant-elasticity

labor supply function:

(&) ng (L) = e(w, (1) - W) +Np+b (1) 5 €>0; 1=1,2, ..oym .

where ?ﬂ is a given nominal expenditure level divided by m , the number
of commodities, and

-]
It

-1
- -ﬂ—T_\I lcvg[i;"?lf-'xp(ai -.ﬂrn—pi)/m] .
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The labor supply n:(i) 1s determined by three factors. First of all,

it depends on the current relative money wage, the difference between

th
the log of 1 firm's announced money wage, given by wt(i) , and the
log of current, general money wage level, given by wt . In this paper,

W, is defined as the economy-wide geometric average of individual firms'

money wages:

(3) W, = i:wt(i)/m .

The wage elasticity € > 0 or the degree of monopsony 1/(l+¢) is assumed
to be time-invariant and common for all t . The labor supply depends

next on the (per firm) agpregate lgbor supply N: , which is determined

by work-leisure choices of households as a whole. We shall again leave
the model of aggregate labor supply determination unspecified in this
paper. Finally, the last component bt(i) in (4) 1is a random disturbance,
amalgamating all the factors, other than wt(i) s Wt and Ni , which
are supposed to affect households' labor supply decisions. We shall again
assume that bt(i) is a time-independent, zero-mean random variable with

cross-sectional average T bt(i)/m being always equal to zero.
i

If we aggregate individual labor supply functions (4) over all
firms, then just as the case of product demand functions we obtain the

following aggregate equation:

(6) E ng (1)/m

Z’{e(wt(i) W) + Ni + b, (1) Ym
i i
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Labor supplies to individual firms (in logs) add up to the current aggre-
gate labor supply (in log).

The labor supply functions (4) say that, once a level of aggregate
labor supply Ni is given, only the current relative money wages,
wt(i) - Wt ; concern the households in their current decisions on which
firm to apply their jobs to. They are free from any money illusion. If
the entreﬁreneur of a firm happens to fix the money wage wt(i) equal
to the current general money wage level Wt , then he can hire on average
N: workers, because of the assumed symmetricity of firms' locationms,
non-pecuniary returns, working conditions, etc. Again, to simplify our
analysis, we shall assume away any direct intertemporal interdependence
between current and future labor supply schedules. This assumption is
in conformity with our previous assumption that labor-services are a homo-
geneous and completely variable production factor, but seems less plau-
sible than in the case of product markets,

Before proceeding our analysis, we must make explicit omne important
assumption. We shall assume throughout the present series of papers that
the time-unit of one basic period is chosen sufficiently short so that
each household can place an order of one specific commodity and apply
his job only to one firm within one period, Therefore, a worker who is
not hired by the firm he is willing to work with the announced money wage
is actuarially unemployed during that period and a customer's order which
is not honored by the firm whose announced price is agreeable to the sender
of this order is actuarially unfilled during that period. In order to
relax this assumption, we must presumably develop an elaborate model of

households' searches in product and labor markets out of equilibrium.

But this is clearly beyond the scope of this series of papers. In any
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case, our main results seem to be independent of this simplifying assump-

tion.

4. The Basic Model of thg_Firmla

Let us consider the entrepreneur of g representative firm who must
make decisions on product price, money wage, labor employment, production,
sale of output, and so on, in the monopolistically~cum-monopscnistically
competitive economy whose structure have been just outlined. 1In order to
simplify our notation, we shall not bother to attach the label i to
any variables, any parameters and any functions in the rest of this paper.

At the beginning of period, say t , the entrepreneur of a repre-
gentative firm announces a money wage measured in log, LA and starts
recrulting workers in his own labor market. The announced money wage
is fixed at least throughout the remaining period; it is an information
signal to the workers who are looking for theilr jobs in perlod t . During
period t job-seeking workers visit the firm and apply jobs if W is
aggreable to them in comparison with other firms' announced money wages,
while some of the senior employees may find it disappointing and quit
the firm. By the end of period t , the entrepreneur can observe the
actual number of workers who are willing to work with W, « Let us denote
the log of the number of willing workers by n: and call it the labor
supply to the firm in period t . The entrepreneur must decide how many
workers to employ among the workers willing to work in his firm. He does

not have to employ all of them, of course. Let n denote the log of

8The model developed in this and subsequent sections is an extension
of the first half of our previous paper; Iwail [7]. However, the present
paper is completely self-contained.
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the actual labor employment in period t . Then, we have the following

obvious labor market constraint:

(7) n <n_ .

These n workers start producing commodities with the help of
fixed production factors endowed in the firm from the end of period t .

We assume that the firm is engaged in a point-ipput-point-output produc-

tion process and that it takes 1T-1 (>0) gestation periods to complete
one production cycle. We shall summarize this production process by the
Cobb-Douglas production function:

5

(&) Yegr = K tym. 5 0 <y < WAL ;5

where yS

T is the logarithmic level of output in period t+7, k

t
is an index of productive capacity of fixed factors endowed in this firm
at the end of period t . We shall call k 'capital stock' for short.
In the present paper we shall not concern ourselves with the firm's long-
term capital investment problems, so that from now on kt will be treated
as an exogenously determined variable which congeals all the long-term
decisions made by the entrepreneur in the past. The labor-input elasticity
¥ 1is assumed to be constant and common for all firms., Since T will
be assumed to be greater than unity, our production function (8) allows
some degree of increaslng returns to labor input

At the beginning of period t+T the entrepreneur announces a pro-

duct price (in log) and pegs it throughout the period. Then, orders

pt+'l'

are sent to him from customers who have found p andvantageous to them,

t+7

By the end of period t+7 he can observe the actual demand for his product
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in period t+7 . The actual number of orders is denoted by yg+T and
called the product demand in period t+7 . He must decide how much to
sell to the willing buyers. We shall assume that his product is 'non-
durable' so that no inventory of final product can be carried over to

the next period., (However, this does not imply that we have assumed away
all the inventory problems from our model; the entrepreneur in our model
can control inventory of 'goods in process' by adjusting labor employment
and will speculate or hedge for anticipated changes in future demands for
his product.) We shall also assume that he can backlog no unfilled orders;
orders once declined to be honored will be lost forever. Under these
assumptions, it is clear that the amount of the sold product in period

t+T , whose logarithmic value is denoted by ¥ is either constrained

t+T1 ?
d
by the current demand (or actual orders) Yegr ©F by the current output
S -
Yeir 5 that is, we have

- d 8
) Yepr = ™00 pm Yeyql -

In other words, the actual sale of product is determined by the 'short'
side of the product market.
Our entrepreneur's one-cycle activity which starts from his announce-
ment of a money wage and ends with his sale of final product extends over
T periods. From this activity he receives sales revenue equal to

exp{p at the end of period t+T and pays wages exp(wt + nt)

R
to workers at the end of period t ; where exp(zt) denotes the 'exponential'
of the variable z, . Note that both the revenue and the wage cost are

not measured in logs. Then, if we denote a constant discount rate per

unit period by &, we can calculate the discounted value of profit earned
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by the entrepreneur from his one-cycle activity as follows:19

(10) r, = exp{(p

¢ - 18} - exp(th-nt) .

t-i‘-"l'+ yt+1')

The most important assumption in Part I and Part IT of this series

is that the entrepreneur incurs no cost in adjusting money wage at the

beginning of every period. The economy in which this assumption is satis-

fied is called the Wicksellian economy. In Part III and Part IV of this

series, we shall introduce money wage adjustment costs into our model
in order to capture the idea of 'money wage rigidity' in a dynamic con-
text. The economy in which money wage adjustments are costly even at the

beginning of period is called the Keynesian economy. It is clear that

the Wicksellian economy is a special case of the more general Keynesian
economy. We have also assumed away all the problems concerning inventory
ad justment of final products and backlogging of unfilled-orders as well

as any quasi-fixed nature of labor employment. We have also ignored any
direct intertemporal interdependence of product demands and labor supplies
in the present and in the future. Then our entrepreneur can decide the
optimal price, wage and employment policies simply by maximizing the ex-
pected utility of the one-cycle profit defined by (10). 1In this paper

we shall assume that he is risk-neutral and concerns only with its expected

value.

However, even this very simplified model of the firm involves a

If we assume instead that the entrepreneur concerns with the discounted
value of real profit, then we should divide the first term of (10) by

exp(Pt+T) and the second term by exp(Pt) . Our subsequent model can

be easily modified so as to analyze this case.
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sequential Information structure. The information available to the entre-

preneur when he announces p differs from the information available

t+T

to him when he determines n_, which in turn differs from the available

information when he announces LA He is continuously accumulating new
information about his business environment from his actions and observa-
tions in the markets. The best way for us to handle this sequential nature
of information is to reverse the chronological order of the sequence of

our entrepreneur's decisions and solve his problem backwards; in other

words, we shall adopt the technique of backward induction in the theory

of dynamic programming. Consequently, we shall first examine the deter-
mination of the optimal price in the product market, then discuss the
problem of the optimal employment policy and finally analyze the deter-
mination of the coptimal money wage Iin the labor market. We hope that

this will not confuse the reader.

5. The Optimal Product Price Policy

Let us now determine the optimal product price (in log) pt to
be announced in the market at the beginning of period t . 1In the follow-

ing we shall denote either by Et(zt+6) or by the entrepreneur's

tit+e
subjective expectation of a certain random variable Zig conditional
upon the information available to him at the beginning of period t .
Then, the subjective expected value of the discounted profit which is

to be maximized with respect to pt can be expressed as:

Il

(11) Et(rt-—'let-‘T’ N Ped =T

= Et{exp(pt+yt - 'Ts) - exp(wt"'T-'-nt'T)} .
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Since the wages paid out in perjod t-T are already a sunk cost at the
beginning of period t and the discount rate & 1s assumed to be con-
stant and non-stochastic, our entrepreneur has to maximize only the ex-
pected revenue with resgpect to p: s which, in view of (9), can be

written as:

(12) E, lexp(p, + min[yi, el .

In order to evaluate this expected revenue, we have to specify
our entrepreneur's subjective pilcture of his market environment more ex-

plicitly. Accordingly, we shall assume that his subjective product demand

schedule 1is of the same constant elasticity form as the true product de-

mand funection (1):
(13) d e np -p )+ +a ; M>1
Ve Pe =%y t " 8 ’

where T > 1 here is the subjective elasticity of product demand, which

is believed to be invariant over time. Note that the value of this sub-
jective demand~elasticity of the ith entrepreneur may be different from
the value of the true demand elasticity given in (1), if his perception

of his own product market is distorted.20 That our entrepreneur's sub-
jective product demand function (13) has the same functional form as the
true schedule (1) (possibly with a different value of the demand-elasticity)
does not imply that he knows the values of the aggregate variables P

and Yg . On the contrary, at least at the begioning of period t when

he is about to announce P, » he does not know their actual values and

ORecall we have omitted the superscript i .
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must treat them as random variables,in addition to the random disturbance

term a .
t

Yd and a

Let us put together three random variables, Pt » ¢ ¢

and amalgamate them into a single random variable at in the following

manner :
(14) a = Tp, + Yi +a_ .

Then, the subjective product demand function (13) can be rewritten simply

as
(15) 9. +a
e = t t °

Qur entrepreneur must attach a certain subjective probability distribution
to the gingle random wvariable GE in order to be able to evaluate the

expected profit (12). Let t6E denote his subiective expectation of

at conditional upon his information available at the beginning of period

. ~ _ ~ "d ~
(16) Et(Ctt) = tozt = 'ﬂtpt + th + 8

Then, we shall assume that the deviation of the actual value
of o from its expected value tﬁ% is believed to be a time-independent

random variable with the following subjective probability distribution:

>
Sl
[

(17) prio, - @ <z| &l = ¥e) .

tt —

By construction the mean of this deviation equals zero. In other words,

our entrepreneur believes that his subjective expectation ta% is an
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unbiased predictor of OE with a time-independent random prediction error,
As 1s explained in the footnote below, this is an innocuous assumption.21
In order to simplify our exposition somewhat we shall assume, not implau-
sibly, that the entrepreneur correctly believes that the mean of the random

disturbance at is equal to zero; that is, we shall assume that:

(18) E (a) = & =0 .

Before evaluating the expected revenue (12) explicitly, let us
define by 8, the logarithmic difference between demand for and supply

of the firm's product in peried t :
(19) =yl oy e+ -y
& =7¢ " Yt e T % T et

We shall call 8¢ the rate of excess product demand in period t for

short.22 Jts subjective conditional expectation can be easily calculated

21We can show that the sequence of prediction errors {at - ta%} is a

serially uncorrelated (or 'white') random series (from the subjective
viewpoint of the entrepreneur) simply by using the fact that the expec-
tation is the expectation of a conditional expectation: E(Z) = E{E(Z|I)},
or, equivalently, for 8 >1

ELCO g = g% -9 (% ~ tat)}

E[Et{(at-e " 6% (% ” tat)}

L@ g 7 pge-g) Be @ - O]

il

E[(%_g = ¢- 9 t- e){E @) - o N =0

£ t%
is a stationary and Gaussian random variable, then it must be time-inde-
pendent .

Therefore, if the entrepreneur believes that the prediction error «
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as

-~ . - - -~ - 8 - - - -
(20) 8y = Ep(8,) T, + &~y =8 (o)

Note that the logarithmic level of output yz in period t should be
regarded as a given datum to our entrepreneur at the beginning of the
period, because his firm's production activity involves no technological
uncertainty and the levels of capital stock and labor employment were
determined and known to him already at the end of period ¢t-T

If we gubstitute (14)-(20), the expected revenue (12) can be evalu-

ated as follows:

21) E, (exp(p, + minlyl, y1))

1

8
E {exp(p, + y, + min[g,, 01y}

exp(p, +y3) E {exp(minl £, + (2, - &), O]

[

3
. t=t
o {I%L": + 3, - tét)} [ exp(z+ £)d¥(2) +1 - ¥(-8)

Ll

For given y: and G this can be regarded as a function of B

t't?

which 1s in turn a linear function of P, as is expressed by (20). We

2 A
assume that this function has a unique global maximum. 3 Then, differentiating

22Let x and y denote two varigbles, measured in logs, whose values are

very close, then we can easily show that x-y = {exp(x) - exp(y) Vexp(y) .
Therefore, if the values of yi and yi are not widely different we

can regard g, as an approximation of the true rate of excess product
demand, {exp(y:) - exp(y:)}/exp(yi) .

231n Iwai [7], we have shown that if Y¥(z) 1is an exponential distribu-
tion function, there exists a unique global maximum of (21).
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(21) with respect to p, or equivalently with respect to t§ and equat-

ing the derivative with zero, we obtain the first-order condition for our
entrepreneur's optimal product price policy:

"t8¢
(22) (D exp(z+ £)d¥(z) - {1 - ¥(- 8D} =0 .

Notice that this is a function of tét only, independently of the values

of yi and . If the expected revenue (21) viewed as a function of

tat

tét attains the global maximum at
s _ %

then obviously this maximum solution must satisfy the first-order condi-

tion (22). Consequently, this g*

can be regarded as a constant whose
value is solely determined by a given subjective demand elasticity T
and by a given subjective probability distribution ¥(z) , because they
characterize equation (22) completely. We shall call g* the normal

rate of excess product demand.

Solving (20) with respect to Py and noting that by (23) tét
can be now regarded as a given constant g* , we can derive the follow~
ing log-linear formula for the optimal product price:

1. =~
(24) Py = 7.0, - & -y,

which in view of (16) and (18) can be rewritten as

~ 1 ad 8 &
* = + =Y - y. -
(23) pt tPt ”(t t t & ) -
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This optimal product price equatiom says that, other things being equal,

an anticipated increase in current general price level or in current aggre-
gate product demand boosts up the current product price, whereas an in-
crease in current product supply depresses the current product price.

The response coefficients of tf: and y: are determined by the subjec~
tive demand elasticity 1T . However, the most important property of the
optimal product price equation (25) is that the coefficient of tﬁt is
unity, which implies that if the entrepreneur expects that the current
general price is growing at ten per cents, other things being equal, he

lets his product price grow at the same ten per cents. It has the money-

neutrality property.

It is worthwhile to remark here that whether or not the entrepre-

neur charges pt above or below the price level which is expected to

-~ e

clear his own product market is deteérmined according to whether g, =8

VHA
(]

t

which in turn depends upon the value of the subjective demand elasticity
or the subjective degree of monopoly. It can be shown that if

M'(-g*) > 1 - ¥(-g¥) , g* 1is negatively correlated with 1/(T~1) ;

so that we can say that the harder firms are competing with each other
for product demands the lower is the product price charged relative to
its expected market clearing level. This seems the normal case.

The constant g* was called the normal rate of excess product demand
simply because the optimal product price policy for our entrepreneur amounts
to finding pi which is expected to bring the rate of excess product
demand g, into equality with this constant rate. Define by jt the

rate of unfilled-orders in period t :
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P d d
(26) J¢ =Yy =¥, =y, - minly,, ypl = max(g,, 0] ,
and by tjt its subjective expectation:
* — - = _ ~ ~
(27) edy = E () = E (max[g, 0]) = E (max[ & + (o - &), 0])
o
= =¥ + g.{1 - ¥(- 8D} .
"8

Then it is clear from the nature of the optimal product price policy that

tj should be also brought into equality with a constant value j* )

which is obviously defined by:

[--]

(28) = =¥ +g¥(1 - ¥(-eH)) .
i

We shall call j* the normal rate of unfilled-orders.

6. The Optimal Employment Policy

Let us now turn to the examination of the optimal labor employment
n’ (in log) which is decided by our entrepreneur at the end of period,

say, t . The labor employment n_ determined in period t will pro-

t

duce = kt + 7o, amount of output in period t+7 , which will,

s
Yetr
in view of (22), (23) and (24), yield in that period the expected revenue

equal to:

* Tk 8
(29) E, . lexp(py  + min(~Tp} + o o v D}

_ DL - ¥(-g) -1 1, -
- -1 %P {;ﬁ‘y:+7 * NerrPetr - g*i} .
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Therefore, the entrepreneur's subjective expectation of discounted Pro-

fit evaluated at the end of period t can be expressed as:

(30) E, {r ]Wt’ n }=E LIL{_LE_)_IE {'1 s _(t+T APLY- )-'ré}- exp(w +n )J

t+T

Our entrepreneur knows that he will accumulate new information con-
cerning the random variable O%+T through hig market activities from
period t to period ¢t+T , sgo that at the end of period t he regards

his own subjective expectation which is conditional upen his

t+1'at+"l' !
future information available at the beginning of period t+7 , as a random
variable. (To simplify our analysis somewhat, we shall assume that his
available information at the time of employment decision, i.e., at the

end of period t , remains the same as the one available to him at the

beginning of period t .) Let us denote by ta%+7 the conditional ex-

pectation of O%+T evaluated at the beginning of period t . Then, we
have
G ear = B @) = B (B (0 Y = B (80 s

because the (conditional) expectation of a conditional expectation is

the (conditional) expectation. In words, (31) states that ta%+7 can

be regarded not only as the conditional expectation of the random variable

Q but also that of the subjective expectation evaluated at

&
t+T T T

the beginning of period t . As before, we shall assume that the

deviation of t+TO%+T from its expected value t0%+1 is believed

to be distributed with the following time-independent subjective probability

distribution:z4 - |
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(32) pe{ 4 .- & b= ¥v(M

<
T 4T t t+T — lt t+7

Substituting (31) and (32), we can calculate the expected discounted

profit (30) as follows:

(33) 'ﬂil -T]~ - *)j‘j‘ exp(_n) Y( )(Z) EXPE]-[( ﬁlL'_l.lZn (tqt-{-']' - g*) - 'T';Jf

i
- exp(wt + nt) .

Our entrepreneur wishes to maximize this function with respect to the labor
emp loyment n, subject to the labor market constraint (7). This is the
simplest constrained maximization problem. Since (33) is strictly concave
in exp(nt) under the assumption of ¥ < (T=1)/7 we can apply the well-
known Kuhn-Tucker theorem to obtain the following formula of the optimal

25
emp loyment policy:

oo ] d .
34) nf = min[n;, nt] R

where ni is defined by

(35) “i = 2{¢ " Tt H%lk %(t qr "B T W]
.H - - l_ ad - % .
gle = 16+ IL—kt P T Ve T Y T8 2

24Ifhthe entrepreneur believes that the sequence of random variables,

{t+90£+7} , ®=0,1, 2, ..., constitutes the random walk up to 8 = T+1 |,

where by convention ert+1% 41 = Yegr 2

as the "T-fold convolution'" of V¥(z) with itgelf,

then Y(T)(z) can be interpreted

25Since the constraint function is linear, the constraint qualification
is satisfied in this model,.
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and ¢ and O 1in (25) are constant respectively defiuned by

(36) P

il

log[7{1 - ¥(-g*)}] exp (%)dv“%z)] ,

3N c

il

MWl=y) + 7y =10 = y(M-1) .

Note that 0 < 6 < T and that o % ¥ according to 7y E 1.

We shall call ng gimply the demand for labor in period t . 1t

is the level of labor employment that would mgximize the expected discounted
profit (32) were it not for the labor market comstraint (7). The labor
demand ni is determined by a discount rate &, by a given capital

stock kt , by a pre-determined money wage L and by the entrepreneur’'s

d
conditional expectations of P and Yt+T at the time of labor employ-

t+T

Ead Ad .
ment, denoted by tPt+T and th+T . The salient feature of this labor

demand function is that the current demand for labor is influenced by the

entrepreneur's anticipation of demand for his 'finighed' output, formed

at the time when he commits himgelf to starting the process which will

produce it. For the amount of labor demand today depends on the level

of sales revenue which the entrepreneur expects to receive from the cor-
responding output Z periods later, So, our labor demand function is totally
consistent with Keynes' theory of employment on which he built the

principle of effective demand that forms the core of "General theory

26
of Employment, Interest and Money.'
Our optimal employment policy given by (34) is simply saying that

'short' gide of the current labor market dominates the current actual

26See Keynes [11], Chapters 3 and 5.
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employment of labor. It is capable of explaining the Keynesian inveluntary

unemployment at least as a short-run phenomenon. When the actual labor

supply ni falls short of the current demand for labor ni, our entrepreneur
must hire all the workers who are willing to work in his firm with the

8
announced money wage wt . However, when nt turng out to be larger

d
than n. o, his optimal employment behavior is to hire only ni workers,

because he is in fact maximizing his expected profit at this level of

employment. A part of workers who are willing to work with the announced

money wage are thus involuntarily unemployed in this firm's labor market.

This is due to the fact that in order that a money wage might function as
an effective information signal it must be announced prior to actual employ-
ment contracts and fixed at least temporarily by our entrepreneur. No wonder
that this ghort-run rigidity of money wage brings about the short-run
Keynesian phenomenon. However, whether the Keynesian involuntary unemploy-
ment will persist even in the long~run or not is an entirely different
matter, and we shall investigate this problem and attempt to give some
answer to it in Part III and Part IV of this series.

The short-~side~of~the-market~dominates-the~actual-transaction form

of the optimal employment policy (34) allows us to define unambiguously

—

the rate of excess labor supply, to be denoted by ht , and the rate of

involuntary unemployment, to be denoted by u, in our representative

firm's labor market. We define:

. .8 d
(38) ht SR N
- 5 _ - S . s dy _
(39) u, =0’ -n =n’ - mnfn, n.} = maxfh , 0] .

The rate of unfilled vacancy v, may be also defined as the difference
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between u, and ht :

{(40) v, o= nd ~n =u =-h .

7. The Optimal Money Wage Policy

Finally, we must analyze our entrepreneur's optimal money wage
determination at the beginning of period, say, t . He wants to choose
the optimal money wage rate wt S0 as to maximize the conditional expec-
tation of the discounted profit defined by (10) evaluated at the beginning

of period t . Substituting (34)-(37) into (33), we can express it as:

(41) B, (r [w)
- “1 -
= E, ;?é%isexPiw - T + Bﬁlkt + LB?lemin[ni, ni] + %(tO%+T - g9}

8 d
- exp(wt + min[nt, nt]) .

In order to evaluate (41) explicitly, we again have to specify our
entrepreneur's perception of the economic environment surrounding his

labor market. We shall assume that his subjective labor supply schedule

is of the same constant elasticity form as the true labor supply function

(4):

s—- - . .
(42) ng = e(w, Wt)+Ni+bt, €>0 ;

where € > 0 here is the subjective elasticity of labor supply which is
believed to be invariant over time. The value of ¢ may vary from firm

to firm, even though the true elasticity is uniform over all firms. Since
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at the beginning of period t our entrepreneur cannot know the values

of W N°  and bt » he must attach certain subjective probability

t? t

distributions to these random variables.

Let us define a random variable Bt as follows:

- . 8
(43) B, =&, + N +b .

Then, the subjective labor supply function (42) can be rewritten simply as

(444) n, = ew + B .

This is a constant-elasticity supply function with a single multiplicative

random variable. Denote the entreprencur's subjective expectation of Bt

conditional upon his information up to the beginning of period t by

[

tat

~ r.) As -
(45) tBt -Et(Bt) etwt + Nt tbt .

Then, we shall assume once again that he believes that the

deviation of the actual value of Bt from its expected value tét is

distributed with the following time-independent subjective probability

distribution:

(46) prip, - B, <z| B =20 ;

where by definition the mean of this deviation is equal to zero. He believes
his expectation tét be an unbiaged predictor of Bt with 'white' pre-

diction errors. In order to simplify our exposition, we shall again assume

that the entrepreneur correctly believes that the mean of the random
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disturbance term bt is zero:

M
1]
<

(47) E (b,) =

We can now evaluate the expected discounted profit (41) explicitly

by substituting (43)-(47) into it., After tedious calculations we obtain:

(48)  E _(r,|w)

T exp ﬁ::,{w S TEE (DK + G- gt %14-_2 tBt}]
- b
tt

«lexp (- Lmeg tht> TTIIEI_‘, exp{ﬂ.ﬁ-o(z + tﬁt)}dé(z)

- h
- f t texp(z + tﬁt)dé(z) + ﬁgg(l - Q(‘tﬁt){} H

where we denote by tﬁt the entrepreneur's conditional subjective expec-
tation of the rate of excess labor supply ht at the beginning of period

t ; iLl.e.,

49) R =E () =E @ -a)

1, -
ﬂ(taE+T

-g%) + B:lk -w .

=(Wt+tBt)'§{q"T5+ e - Ve

The expected profit evaluated by (48) can be regarded as a function of

tﬁt , which is in turn by (49) a linear fumction of LA We assume that

it has a unique global maximum.z7 Then, by differentiating (48) with

respect to tﬁt and equating the derivative with zero, we can deduce the

27In Iwai (7], we have proved that if &(z) 1is an exponential distribu-

tion, there exists a unique global maximum of (48),
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the following first-order condition for our entrepreneur's optimal money

wage policy:

~

-

. t t -
(50) {1- @(-tht)} + (1+e)f exp(z + h )d#(2)

- ej' exp(ﬂ—(z + ﬁt)}d@(z) =

Note that this is a function of tﬁt only. If the expected discounted

profit (48) as a function of tﬁt attains the global maximum at

(51) h = h*,

then obviously this maximum solution must satisfy the first-order condition
(50). As a result, h* can be regarded as a constant whose value is
determined by given subjective elasticities € and T, by a given tech-~

nological elasticity 7 , and by a given subjective probability distri-

*

bution &(z) . We shall call h the normal rate of excess labor supply.

Solving (49) with respect to L and noting that by (50) tﬁt

can be treated just as a constant n* , We can derive the following log-

linear formula for the optimal money wage Wt :

(52) Wy o= med{w - T8 + nn—lk + .ﬂ(t pr =8 - —(ﬁ -h*)},

which can be rewritten as:

(53) W = {o- 1o+ ik + F 2Ly W +n(t§i+7-g*) -%(tﬁi -1")1,

t Trreo T}ttt+-r‘ntt

in view of (45) and (47). This optimal money wage equation states that,
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other things being equal, an anticipated increase in P W_ or

t+T t

Y. r OF an increase in kt tends to raise the current money wage wi
whereas an anticipated increase in N: or an increase in & tends to
lower it. The constant response coefficients of these explanatory vari-
ables are determined by given subjective elasticities ¢ and T and by

a technological elasticity ¥ . Notice that the above optimal money

wage equation has also the money-neutrality property in the sense that

-

the coefficients of tW and t§t+T add up to one., When the entre-
preneur expects that both wt and Pt+T grow at a certain percentage
rate at the beginning of period t , then other things being equal, he
tends to raise w: at the same percentage rate.

It should be clear from the nature of the optimal money wage policy
discussed above that whether the entrepreneur fixes wt above or below
the money wage level which 1s expected to clear his own labor market de-
pends on whether tﬁt = h* % 0 . But we can show in many cases that
h* < 0 , implying that he usuallysets w* below the expected market
clearing 1eve1.28 It must be emphasized, however, that this result is
not due to the existence of uncertainty in the labor market but due to
the well-known property of monopsony pricing that a monopsony tends to
keep some excess capacity of productive factors even in the situation of

no uncertainty.29 On the other hand, we can usually show that n* is

3
decreasing in 1/(l+¢) and increasing in 1/(7-1) and 7 . 0 Therefore,

28This is certainly the case in our previous model in Iwai [7].

29See, for example, Robinson [18].

30This is again the case in our previous model in Iwai [7].
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the more competitive the labor market and the less competitive the pro-

duct market, the higher does wi tend to be fixed by our entrepreneur.

Let us denote by the entrepreneur's conditional subjective

4
tt
expectation of the rate of involuntary unemployment u in his own labor

market evaluated at the beginning of period t : Then, tat can be

regarded as a function of tﬁt only, for we have:

L.l

(54) (Y = Et(ut) = Et(max[ht, o = Et(max[tht + (Bt - tﬁt), 01)

- -]

[ zdacz) + tﬁél - 8- b)Y .

"¢y

- ~ L] )
It is easy to see that (U, is an increasing and convex function of

h

e which is bounded below by zero; that is, if the density of &(z)

given by &'(z) , exists, we have

B(tﬁt) .
(55) gz;ﬁzy =1 - Q(-tht) >0 (>0 for some tﬁt )y,

) -
(56) ——5 =¥ (-h)

n/

0 (>0 for some H ).

Since the optimal money wage policy amounts to choosing wt that brings
fi, into equality with a constant h* , it also implies that  u, be

tt Lt

equated with a constant u*  defined by

«

(57) u* = j (248(2) + ¥ {1 - #(-n*)} .

We shall call u* the normal rate of involuntary unemployment. Its value

is determined by given subjective elasticities ¢ and T, by a given
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technological elasticity ¥y and finally by given gubjective probability
distributions &(z) and Y¥(z) .

For a later reference, it is convenient to calculate the expected
value of the rate of profit (not the level of profit) conditional upon

the information available at the begimnning of period t . In view of

(19, (26), (24), (8), (34), (39) and (35) we can show that

w, - n)

(58  E (Pript Yepr "W T B

B B pr(Brgr = Jpgr ¥ Plpr * Veur) - ¥ - 1)

* t4+T
- - { Ilﬁ_k zﬂuﬂ-w_t}
ag*—j* { -ut)-:p+b‘r

-%n +(-6’r+t——§-ﬂﬁ-—-— I‘%th-)}
S B0R - ek,

which is constant. We shall call this conatant the firm's normal rate of
T
profit. 1Its value is determined by N, e, v, ¥=z), Y( )(z) and

5(z) .
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