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Introduction

Before Keynes, macroeconomists belleved that aggregate output grew
along a steady growth path with occastonal brief interruptions. In the post
Keynesian synthesis that has ruled macroeconomics since the 1960s, the
story is different only in that the departures from full employment may
last several years. But the consensus holds that the price-wage
adjustment process gradually returns the economy te its full-employment
equilibrium. The unique resting peint of a medern mode! 1s full
employment. Virtually all of the critictsm cf this consensus has come
from a schoo) that sees the equilibrating process as even faster than the
one conternplated In the consensus. Pure equilibrium models, where
adjustment 1s Instantaneous, have even attracted a few followers.

Recently, the consensus has started to weaken In a startling new way.
First, Oliver Hart (1982) and 2 number of others have shown that a full-
employment equilibrium is not invarfably the outcome in an economy with
less than perfectly competitive markets. The drive to full employment
implictt in the consensus generally rests on competitive forees. Prices
continue to fall as long as supply exceeds demand, because indivtdual firms
see an opportunity to make added profit by selling a new unit of cutput at a
price that exceeds 1ts margtnal cost of production. The only mystery is
why 1t takes so much time for this realization to be translated into lower
prices and higher output. By contrast, in an imperfectly competitive
markst, a seller ts concerned with whether margtnal revenue exceeds
marginal cost. The essence of the new theoretical literature is to point



out that the equality of marginal revenue and marginal cost can oceur at
less than full employment. In competition, the equality of price and
marginal cost always takes place at full employment.

The finding of a sharp distinction between competition and imperfect
competition as a matter of theory is complemented by empirical work
sugpesting that most markets In the U.S. economy are far from
competitive, These findings are summarized by Bresnahan t1986€) and
supported by additional work in a different framework tn Hall (1986).

The other new development is the finding that the stochastic behavior of
OUtpUt 1s inconsistent with a tendency to return to a full-employment trend
path. The earliest mention of this peint seems to be Nelson and Plosser
{1982); a number of other authors have studied the potnt since then, It
now seems reasonebly well established that output in all medern capitalist
economies has a dominant random-walk component.  When output changes
by one percent, 1t changes the optimal prediction of output for the
Indefinite future by about the same one percent. Such behavior flatly
contradicts the view that most stochastic shocks are eventually worked
out through the price adjustment process.

This paper presents and discusses a hypothesis that explains the
absence of effective market-clearing forces in the aggregate and in
irdividual markets. The hypothesis 1s compatible with the random-walk
character of output and with a good deal of other evidence that is puzziing
and even baffling in competitive analysis. The hypothesis involves
imperfect competition, but 1t is not implied by Hart's model nor by tts
SUCCessors, even the ones that Involve Indeterminactes of equilibrium.

I call 1t the unit elasticity hypothests. The condition for profit
maximization can be expressed as the requirement that the elastictly of



demand with respect to the part of the price captured by fixed factors
{price less marginal cost) be equal to one. In recetved theory, this
cordition s satisfied at the point of maximum profit; this point s
considered unigue, so the condition falls at other prices and corresponding
levels of output, Under the UEH, the condition holds over a range of
prices. The firm ts indifferent among all the prices and levels of outpue
for which the UEH holds.

The paper argues first that the available evidence, both on the
stochastic process of output and other types of evidence, is consistent with
the UEH and not with other views. The evidence includes data on the
behavtor of individual sellers in the preat depresstion, data on reglonal
fluctuations, data on output and unemployment In Europe and Japan, as well
as the data on real GNP in the U.S., studted by previous authors,

The later part of the paper examines the question of what conditions
would tend to make the UEH likely to hold in indtvidual markets,
Obviously one possibility s that the UEH artses by aceident; the demand
function net of the response of other sellers happens to have the requisite
elasticity so that the elasticity with respect to price less margimal cost is
unity. But [ also mention conditions under which the UEH ts the logical
consequence of specified assumptions. In particular, when the sellers iIna
market achieve the cooperative monopoly outcome and the buyers bring a
predetermined amount of purchasing power to the market, then the UEH
always holds. This conclusion remains true even when the sellers produce
a varfety of producte and use each other's products as intermedtate

trputs.



1. The unit elasticy hypothests

Consider the standard problem of proflt maximization:
(.1 max plip) - CDEN

where D(p} is the demand function facing the firm, net of the response of
its rivals, and Clg) Is the cost function. The first-order condition for
profit maximization is usually expressed as

(.2)  p+y =C

that 1s, marginal revenue equals marginal cost. However, an equivalent
expression 1s

(1.3 -p-Crg =t

The left stde of equation 1.3 contains the factor p - L7, price less
marginal cost, which can be considered the part of the price captured by
the fixed factors of the firm. Think of the firm as charging its customers
the sun of two prices. Une 1s a direct pass-through of marginal cost.
The other is the firm’s markup over marginal cost, p - £7. Then
the condition says that the maximum of profit occurs when the elastictty of
dernand with respect 1o the markup part of the price 1s unity.

The case of a price-taking firm 1s a imiting case for this condition.
The price taker has D7 equal to Infinity and achieves the condition by



setting the margin at zerc, that 1s, by setting price equal to marginal cost.
It 1s also worth noting how this condition works for a firm withan L-
shaped cost curve, with constant marginal cost Up to a certaln capaclty
leve] and Infinite marginal cost at capacity. In competition, the condition
1s satisfied either If price equals the constant element of marginal cost
and outpwt is at or below capacity, or if price is higher but output is at
capacity. On the other hand, If the market 1s not strictly competitive, the
condition permits price well above marginal cost even when outpit is
below capactty. If marginal cost 1s very low because the major Inputs
(capital and labor) are laregly fixed, then the competitive Industry can only
satisfy the condition by operating at capacity. Competition has a strong
drive toward full resource wtiiization, But a firm operating inan
tmperfectly competitive market may well maximize profit at less than
capacity output, even though marginal cost at that peint is low,

The unit elasticity hypothesis holds that the elasticty of demand with
respect to the markup component of the price is unity over a range of
prices. That is, profit attains its maximum not just at a single price, bt
for all prices in some interval, perhaps fatrly wide. Plainly, the firm’s
price and output will be indeterminate in the range where the UEH holds.

The UEH 15 strictly a feature of tmperfect competition. In
competition, the proftt-maximizing price is always the market price; there
1s no possibiiity of a range of profit-maximizing prices.

A ftrm under the UEH will reason tn the following way about a price
cut: “A Jower price would bring me more business. On the other hand, a
lower price will penerate less revenue per sale. I think the two effects
offset each other, so 1 will not galn or lose any profit by cutting my price.
I might as well stay put." Note that this loglc appiles whether or nat



demand has just declined, Unless a shift in demand shifts the range where
the UEH holds so that the current price is outside the range, the firm has
ro positive Incentlve to change its price.

2. Outpizt 1s a random walk

From the perspective of macroeconomics, the most Impressive
evidence tn favor of the UEH {or any other theory that makes cutput
Indeterminate} 1s the finding that aggregate output behaves much ltke a
random walk and not at all like a variable that tends back to a full-
employment trend path. This finding is reported in Neison and Plosser
{1982), Campbell and Mankiw (1986), and Clark (1986}, A similar
finding for European unemployment rates is reported in Blanchard and
Summers (1986).

Nelson and Plosser compare two statistical models of the log of output.
One has outpit fluctuate above and below a deterministic trend; it
corresponds to the consensus view of the equilibrium-seeking economy
sketched tn my introduction. The other has output evelve as a trended
rardom walk, In the second model, a deviation tn output in one year is
never reversed; it has a permanent effect on later output that may be
larger or smaller than the Initial effect, depending on the process. Nelson
and Plosser's basic tocl for studying the data is the autocorrelation
function of the first differences of log output, If thelr first model
describes the data, the attocorrefations of the first difference should be



negative. After a shock displaces output from trend, future changes will
be In the opposite direction as output setties back to normal. On the other
hand, the second mode! is consistent with zero or positive sertal
correlation of the first differences. A pure random walk would have ne
sertal correlation, If one favorable shock tends to follow another, then the
serfal correlation should be positive,

Nelsen and Plosser show that the first autocorrelation of the first
difference of the log of real GNP In the U.S. over the pertod {909-1970
was positive. Though they find that higher-order autocorrelations are
negative, they characterize their results as suggesting the first difference
of log output follws a first-order moving average process with positive
autocorrelation, a statistical model that s incompatible with the cycle-
around-trend view and harmontous with the random-walk view. They go on
to develop a model which combines both types of behavior. They
demonstrate that their findings imply that the random-walk term is
several times more important 1n explatning the year-to-year changes In
real GNP,

Nelson and Plosser Interpret their results as unfavorable to the
consensus view of the business cycle and highly favorable to an alternative
view In which output s always at its equtlibrium value, and where that
equiltbrium 1s the result of the compounded effect of continting random
shocks, However, they do not Investigate whether known shocks to
productivity or the capital stock are large enough to explain the movements
In output as a practical matter. In particular, they do not ask whether
occasional large declines tn output, as in the Great Depresston, are the
result of declines tn equilibrium output.

Campbell and Mankiw {1986) provide strorg confirmation of Nelson and



Plosser's findtngs. Campbel! and Mankiw fit a general ARMA mode! to
the first difference of the log of real GNP, using quarteriy U.S, data for
the postwar period. Again, the first differences tend to be positively
sertally correlated; Campbell and Markiw carry out & formal test of the
hypothesis that there Is actually the amount of negative serlal correlation
implied by the cycle-around-trend model, and strongly reject that
hypothesis. They show that the impact of an fmnovation of one percent on
the prediction for the indefinite future is greater than one, Instead of
dying off to zerc as required by the cyclearound-trend model. They note
that their results are Inconsistent with the current consensus about the
nature of business cycles but the results are compattble with etther of the
type of behavior captured by equilibrium, real business cycle models or
by models with multiple equilibria.

Clark's (1986) recent work also studies the first difference of the log
of quarterly real GNP. His results for the autccorrelations of this varta-
ble agree with those reported by Nelson and Plosser--the lower-order
autocorrelations are quite positive and the rest are close to zero. These
findings are incompatible with a pure cycle-around-trend modef, as Nelson
and Plosser stressed. However, Clark finds that 1t s still posstble that
the cycle component accounts for around haif of the quarterly innovations
in the varfable. He is planning to compute the longer-term implications
of an Innovation, to compare to Campbell and Mankiw's results. It seems
likely that his random walk and random growth rate terms wiil domimate
in the longer-run Impulse reaction function, which would confirm the
sarlier findings. The simple cycle-around-trend model omtits a dominant
component of the actual behavior of real GNP.

My own work on this point, to be presented in another paper, avolds



fitting any tight parametric models to the data. Instead, it shows that
there 1s an Important low-frequency component of the behvior of the first
difference of log real GNP that cannot possibly be explained by any cycle
medel. The reason is that the first difference of a stationary process
always has power zero at frequency zero. On the other hand, the actual
data are close to white noise, with only a iittle positive autocorrelation.
The power at frequency zere Is sbout the same as at other frequencies.
For any given model of the cyclical compeonent, it is possible to compute
the maximum amourt of that component that could be present in the data,
and also to compute the statistical properties of the restdual. No
assumptions need be made about the residual at all. For realistic cycle
models, the residual is the dominant element in the data. Moreover, the
residual contains an important random-walk element. Application of the
technique to data for Britain, France, West Germany, Italy, and Japan
shows that the cycle component is even less tmportant In those economtes
than In the U.S.

Blanchard and Summers (198€) examine the time-sertes properties of
unemployment rates in the U.S. and Eurcpe. They find serial correlation
parameters for the level of unemployment of .9 and above in annual data
for the postwar period in all countries save the U.S, Even In the U.S,,
persistence of unemployement is extreme over long stretches of flstory,
such as 1892-1985. They conclude that a model of the unemployment rate
as a random walk cannot be rejected in most cases. As they potnt owt, the
fatlure of the unemployment rate to return to a normal level after a
perturbation Is even more troubling for the standard view than is the same
finding for real GNP, Shifts in techrology and 1n productivity growth
rates may have low-frequency effects on cutput, bt should not have any
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longer-term effects on unemployment, according to the standard view.
Blanchard and Summers favor an explanation for the extreme persistence
of unerployment based In the labor market, rather than in the product
market, as In this paper. They mention a number of mechanisms in which
a shock has a permanent Impact. For example, a favorable demand shock
may lead firms to increase the number of employees. From then on, the
new employees have a votce in employment determination through thelr
unions. Employment remains higher and uremployment lower even after
the initial surge in demand hes dissipated.

3. Other evidence of the indaterminacy of price and outpit

Some of the most remarkable examples of behavior by individual firms
that seem consistent only with the unit elasticity hypothesis appear in
Stigler's (1947} data on product prices during the Great Depression. For
two major industrial products, sulphur and nickel, nominal prices |
literally did not change at all from June 1929 to May 1937, From peak
to trough, real GNP fell by 30 percent and nickel and sulphur sales
probably fell by well over 50 percent over the same period. There was
only 2 single Important seller of nickel 1n the U.S, market at the time and
two sellers of sulphur., Stigler’s point 1s that theortes of price rigidity
based on oligopoly fatl to explain the rigidity of monopoly prices. But
what kind of a theory can explain the actions of a profit-maximizing
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moncpoly that falls to adjust its price when demand collapses? The only
reasonable answer 1s that International Nicke! did not percelve that ts
profit could have been tncreased tn 1933 by setting a lower price. In
other words, when the demand curve for nickel shifted inwardduering the
Depression, International Nickel chose to move to a very different point en
the new demand curve, by maintaining the same dollar price. It appears
that the UEH held all along the demand curve from the polnt that
International Nickel was on In 1929 to the very different point 1t was on
in 1933.

A very different type of evidence pointing toward the UEH 1s the close
connection between purely nominal changes in the economy and real output.
A long tradition of empirical work, culminating in Barro‘s (1977} famous
paper on the effect of monetary surprises, shows that a change In the
money stock 1s usually followed by large subsequent changes in output.

The explanation of that relationship has been seen as a major challenge by
macroeconomisis for the past two decades, bt remarkably little progress
has been made in developlng theortes grounded in good microeconomics
with assumptions In accord with common sense. Theories based on
contracts or other sources of rigidity have fatled the first test while those
based on information limitations have fatled the second test.

Recent work by Poterba, Rotemberg, and Summers (1985} has
documnented another type of wulnerability of real quantities to purely
nominal changes., They show that shifts from income taxes to commodity
taxes, involving no net change in tax wedges, still have importart real
consequences. Wages and prices do not adjust quickly to offset the change
in the tax structure.

In an economy where major sectors obey the UEH, netther of these
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phenomena 1s a mystery. When a monetary contraction lowers output,
sellers subject to the UEH do not percelve any incentive Lo cut prices
correspondingly. Profit may have declined, but charging the price, within
the range where the UEH holds, will not raise profit, If prices remain
unchanged because sellers lack an Incentive to cut them, then real activity
must fall. In fact, the ISLM model will do a good job of deseribing the
implications of a monetary contraction when prices remaln unchanged.

The UEH 1s not 2 theory of price rigidity, but a theory of price
irdeterminacy. The evidence just summarized suggests than in many
instances, the price level falls to adjust to purely nominal changes, a
phenomenon that Is consistent with the UEH but not with models with a
strong tendency toward equilibrium. Other evidence consistent with the
UEH but not with other macro theories has exactly the cpposite character.
In some years, prices change much more than seems warranted by
macroeconomic fundamentals. The most famous episode of this kind
oceurred in the U.S. and Britaln in the aftermath of World War 1. Figure
1 shows the tremendous swing in prices in the ULS. from 1919 throwgh
1922. It also shows the relatively modest movements in output. The
price level rose sharply in 1920 and then fell precipitously to below its
1919 level 1n 1921. In Britain, the rise and fall of the price level was
even more pronounced . These price movements have generally been
lgrored by the proponents of models of price rigidity, who tend to begin
their histories a few years later during the Great Depression. The
contrast between the quick decline of prices In the contraction of 1920-21
and the slow deflation that accompanied the prolonged and deep contraction
of 1928-33 presents major problems for any deterministic theory of price
and output determimation.
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4. Ancalyticel models that tmply the unit elasticity hypothests

All theortes of profit-mavimizing behavior on the part of firms Imply
that they percelve unit elasticity of demand with respect to the markup
part of the price. As I showed In section {, this proposition is nothing
more than a restatement of the first-order condition for profit
maximization. One cannot dismiss the UEH on the grounds that it
understates the numerical value of the elasticity of demand. When the
UEH fatls, 1t is because the elasticity of demand 1s rapidly increasing at
the potnt of proftt maxtmization, not because the elasticity exceeds one.

Most of what 1 want to say about the theory behind the UEH relates to
the case of a technology with constant marginal cost and a capacity
constraint. Suppose that the unrestricted or long-run cost function is

{4.1) A+rig

where A Is the marginal labor and matertals cost of a unit of cutput, r
is the annual carrying cost of a unit of capactty, and g is the amount of
output. Suppose further that the restricted or short-run cost function is

(4.2) Aq for g Sk
o forgq> k

Marginal cost is A for output below capacity, k, and can be taken to be any
number greater than A when ottput is at k.
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Let the demand function facing the Industry be Dip,x}, where x is a
random variable whose value is not known at the time that capactty is
chosen. | will also make use of the Marshallian form of the demand
function, p = ¢lg.x), defined by Diglq.x} ) = q.

Competitive equiltbrium
Once capacity, k, has been chosen and x s drawn, the price is
(4.3 p = Yk = max(pk,x) i)

The price is either equal to short-run marginal cost, A, and output 1s less
than capacity, or price is the level necessary to keep the quantity demand

ed down to the Jevel of capacity, At capacity planning time, a competitive
industry chooses enough capacity to set expected profit to zerc. Expected

profit 1s

{4.4) E{lwlkod-AK] - rk

Here I have used k in place of g because whenever g Is less than k, y-A =
0, so 1t does not matter what 1t multiplies. Setting expected profit equal
to zero and dividing by k gives the condition for zero expected profit in
terms of price behavior:

(4.5} Epksd) =A+r

that 1s, expected price squals long-run unit cost. Note that the highly
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neniinear relation betwsen x and profit does not call for any specfal
treatment In this zero-profit condition. It 1s clear from equation 4.5 that
a competitive Industry will plan to be at full capacity utilization a
reasonably large fraction of the time. Whenever output is less than
capacity, the industry sustalns a loss of rk. If demand is fatrly price-
elastic and the distribution of x puts littie welght on high valiues of
demand, than the industry will have to be at capacity quite frequently tn
order to earn enough revenue to cover the cost of ts capacity, rk. Only If
there 1s some chance of a very high value of yik.x) can the competitive
industry expect to cover its capacity costs without operating at capacity
much of the time.

The untt elasticity hypothests s effectively precluded by the
assumption of competition. When the market price excesds A, all
firms face a strong incentive to produce at capacity. Thetr profit
functions are not even locally flat with respect to thelr output. When the
market price is exactly A, the output of sach firm is indeterminate,
but price is not.

Maonopoly

The monopolist faced with the same demand and cost conditions
will choose the price that maximizes profit once demand is known, and
will choose the capacity that maxtmizes expected profit, When the
monopolist faces sufficlently strong demand se that his output reaches
capacity, his revenue is the same as the revenue of a competitive Industry
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with the same capacity. However, when output is below capacity, the
moncpolist earns much higher revenue, because the monopoly price
excesds the competitive price. A monopoly with the same capacity as a
comnpetitive industry will have lower capacity wtilization, because its high
price will result In lower sales. But a monopoly will alse choose a lower
level of capacity than will a competitive industry, which will ratse its
capacity utllization rate. As a general matter it does not seem possible
to determine whether a monopoly has a lower or higher capacity
utilization rate than does a competitive industry with the same demand and
cost conditions. The moncpolist does not have an incentive to plan chronic
excess capacity. Like the competitive industry, the monopelist cannot be
governed by the unit elastictty hypothesis at times when output s at
capacity. Profit 1s an increasing function of output at such times, and
there 1s no possibility of indeterminacy except In the borderiine case.
However, the UEH may come into play in those times when the monopoly
1s selling less output than its capactty. At those times, the efasticy of
demand with respect to the markup part of the price must be unity, It is
quite possible that this condition will hold over a range of prices and
outputs, I shall have more to say on this point shortly.

Shared monopoly with free entry

A market structure that seems to fit the facts better than do
competition or monopoly in a number of Industries is the followtng: All
the firms in an industry coordinate their activities In such a way as to
achteve the monopoly outcome, glven thelr capactty. However, they are
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unable to limit entry. A potenttal entrant correctly anticipates that he will
Jjoin the shared monopoly once he has built his plant. Hence entry occurs
Up to the point of zero expected profit.

Shared monopoly 1s one of the many outcomes consistent with repeated-
play games of oligopoly. However, a much stronger and more
persuasive model of shared monopoly reltes on Anderson’s (1986) theory
of quick-response equiltbrium. In the market governed by Anderson’s
theory, rivals learn instantly about each other's price changes. They can
respond 50 quickly that a price-cutter does not earn any significant extra
profit by undercutting the other sellers. Rather, the rivals mateh any
price cuts that ocour, Customers see a stmultaneous reduction of all
prices. Similarly, each seller has to decide whether to match a price
Increase, If all sellers match an Increase, it goes into effect; if not,
those who did match the increase rescind their Increases with no lost
profit. Price changes are made, in effect, by a voting system. It takes
one vole to cut the price and a ranimous vote to increase the price. The
equilibrium is easy to seet It sets a price which maximizes the profit
of the lowest-cost seller, subject to all other sellers charging the same
price. At that price, there are no votes for a price cut and N-1 votes for
a price increase. At any higher price, there Is at least ore vote for a
cut; at any lower price, the vote is umanimous for an increase.

When all sellers have the same cost, Anderson's quick-response
equilibrium is simply menopoly, with cutput allocated by consumer
behavior in the face of squal prices from all sellers. As he points o,
this conclusion is profoundly unsettling for believers in competitive
markets and thelr attendart effictencies. The act most emblematic of
competition—one seller instantly cutting his price to match a competitor's
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--1s the undoing of competition. Consistent price-matching supports the
monopely cutcome.

The sellers in a quick-response equilibrium do not have any way to
deter entry, even though they have a foolproof way to control the entrant’s
price. Entry will ccour unti! all sellers have zero expected pure profit.
The level of capacity at that point will exceed the capacity of etther a
competitive market or a monopoly. Capacity utilization will be below the
level of competition or monopoly. It is even posstble that capacity will
be butlt in excess of the highest possible leve!l of output. These
conculsions are spelled out in a series of propositions:

Proposttton f. The shared monopoly, free entry (SMFE} equilibrium
has capacity In excess of the competitive level and capacity utilization
below the competitive level.

Procf: Figure 2 shows the profit per unit of capacity in competition

and monopoly. For competition, F~/k declines monotonically—added
capacity reduces the revenue obtained in all cireumstances where capacity
1s fully utilized and does not add to revenue when there Is excess
capacity. The competitive level of capacity, kn, Is shown at the

potnt where 7~/k crosses the horizontal axis. Monopoly profit per unit of
capacity, Ty 4/k, declines monotonically for the same reason.. The SMFE
equilibrium capacity, kg, occurs where my4/k crosses the horizontal axis.
Finally, because monopoly output never exceeds the competitive oUtpur,
capacity utilization in the SMFE equilibrium must always be below the
competitive level.
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Proposttion 2. The SMFE equilibrium has capacity In excess of the
monopoly level and capacity utilization below the monopoly level.

Proof: The dashed line in Figure 2 shows marginal profit per unit of
capacity for the monopolist; the monopoly level of capacity, ky 4, 1s shown
at the point where that line crosses the horizontal axis. Plainly kyy < ks.
Monopoly and shared monopoly have the same Jevel of output when g < ky,
and shared monopoly has less than full capacity utilization in some
circumstances when monopoly is at full capacity, so the SMFE equilibrium
must have a lower capacity utilization rate.

Proposttion 3. It is posstble for the SMFE equilibrium te have
substanttal redundant capacity; that ts, for capacity to exceed the highest
possible level of output by a considerable margin.

Proof: The proof is by example. Suppose that there is no uncertainty
about demand and D{p) = 1-p. Short-run marginal cost, A, 1s .2 and

the marginal cost of capacity, r, is .1. The monopolist with unlimited
capacity would set a price of .6 and sell .4 units. Revenue would be .24
and revenue net of short-run marginal cost would be .16. The level of
capacity needed to achieve zero profit would be .16/.4, or 1.6 units of
capacity. Only .4 of these units would be used, so capacity utilization
would be 25 percent.

Chronic excess capacity is the normal state of affairs in an SMFE
equtlibrium. Full capacity utilization s seldom if ever achieved. Most of



the time, the Industry is at an interior point where the elasticity of
demand with respect to p-A must be unity. Further, it does not strain
credulity that they may face an interval over which that elasticity is unity,
so that the Industry price and output is Indsterminate. It 1s easy to solve
for the demand function implied by the UEH. 1t s

46 D)= 5o

The elasticity of demand with respect to p is

4.7) €= EP—,\

The elasticity is a declining function of price; it exceeds unity and
approaches infinity as p approaches A. I would argue that an
elasticity of demand mildly decreasing in price is completely plausible.
In particular, If the demand for a product is the sum of the demands of
various agents, each of which has its own, constant price elasticity, then
the price elasticity of the sum will be decreasing. As the price rises, the
composition of demand will shift toward the less elastic agents, and the
aggregate elasticity, which s the weighted average of the individual
elasticities, will rise.

It should be apparent that the unit elasticity hypothesis cannot hold over
a range of prices that is close to short-run marginal cost, A. Demand
would have to be highly elastic for prices close to A and much less elastic
for prices well above A, in order for profit to be equal at the two prices.
Rather, the UEH is only plausible for a range of prices that starts well
above marginal cost; that is, In cases that are far from competitive.
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Figure 3 illustrates the way that the elasticity of demand would have to
decrease with price in order to satisfy the UEH. Each line is labeled
with the elasticity of demand, ¢, at the price p = { and also with the
markup ratio, i, implied by that elasticity (the markup ratio ts u =
€/(e-1) . The top line shows that the elasticity of demand would have to
vary from 2 to 6 in order to make the price indeterminate over the range
from 1.3 to 0.8. Inthe middle of that range, at p = 1, the elasticity
would be 3 and price ts 1.5 times marginal cost. In other words, inan
industry where price was observed to be around 1.5 times marginal cost,
the elasticity of demand would have to be quite sharply decreasing with
price in order for the UEH to hold. On the other hand, the lowest line
shows that the elasticity could be very nearly constant if the firm is far
from competitive. If the elasticity is 1.Z, so that price is marked up €
times over marginal cost, then the UEH seems eminently plausible over
quite a wide range of prices.

I draw the following concluston: The UEH cannot possibly hold ina
competitive Industry; instead, the price set by each firm is made
determinate by strong forces. In a non-competitive industry where sach
firm percetves its price elasticity of demand to be well above one, so that
its price is marked up over marginal cost by less than a factor of two,
the UEH 1s possible but unltkely. In such an industry, the elasticity of
demand would have to decline quite rapidly with price in order to make
price Indeterminate. But in 2 non-competitive industry with a much lower
elasticity and a high markup ratio, the UEH seems likely to hold as a
reasonable approximation. Thus, tndustries found to have high markup
ratios are the candidates for the UEH to hold, with the consequent
indeterminacy of output and price.
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Figure 4 examines a closely related question. Suppose the elastielty of
demand s constant, instead of declining with price as required by the
UEH. How much proftt does the firm lose as a result of setting a price
different from the untque profi-tmaximizing one? In the strongly non-
competitive case with the markup ratio of 6, profit is essentially
perfectly flat. Setting price 30 percent below the optimum of { costs
1.8 percent of profit; setting it 30 percent too high costs 0.7 percent of
profit. The consequences of price-setting errors for more competitive
firms are much more severe, as shown by the lower curves in Figure 4.

Theoretical models where the UEH always holds

The simplest model where the UEH is inevitable is the following:
There 1s a single firm, endowed with the ability to produce unlimited
quantities of good A at zero marginal cost. There are many :consumers,
each endowed with a fixed amount of good B. The owner of the firm is
interested in cosuming B, while consumers are interested only in
consuming A. Because of their number, consumers are price-takers. The
monopolist posts a price, p, representing the number of units of B he
requires to give up one unit of A. The monopolist consequently faces a
demand function,

(4.8) Dip) =B/p
where B is the agpregate endowment of good B. His objective is to

maximixe his revenue, that is, the number of units of B that he acquires In
trade. Revenue is pD(p) = B, the same for all prices. The demand
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schedule 1s unit-elastic everywhere and the UEH helds for all prices. The
output of the monopolist 1s B/p. Although the monopolist 1s indifferent
between, one the one hand, low output and high price, and, on the other
hand, high output and low price, consumers are far from indifferent.
Consumers strongly prefer low price and high output. The efftctent
outcome calls for enough output of good A to saturate consumers, but there
Is no guarantee this will happen.

Readers of Hart's (1982) seminal paper will recognize this setup as a
special case of the situation in one of his local markets. It is special in
three ways. First, there 1s only one seller. Under Hart's assumption of
Cournot equilibrium with several sellers, the indeterminacy could not
arise. Second, consumers do not want tc consume the good they are
endowed with. If they did, as tn Hart's model, their demand for the
produced good would not be everywhere unit-elastic. Third, there is ne
labor 1n this spectal version. Hart’s point was to show that tmperfect
markets generally had an equilibrium with less than full resource
utilization. Under his assumptions, the equilibrium is determinate.
Under my special assumptions, the possibility of under-utilization
remains, but the equilibrium 1s indeterminate.

Cooper and John {1985} have studied a related model. Consumers do
not have a physical endowment of any good, but derive abstract purchasing
power from employment in another markst. There are Cournot sellers in
the local market where the consumer dwells, and these sellers are
willing to trade their output for the consumer’s purchasing power. Again,
the spectal case of monopoly brings about the type of indeterminmacy
assoclated with the UEH--the seller can capture all of the purchasing
power In his market no matter what price he sets, so he is indifferent.
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However, Cooper and John study a very different type of indeterminacy,
one unrelated to the structure of the product market. Because the
consumers in one market derive their purchasing power by working In
another market, and the consumers In the second market derive thetr
purchasing power from working in the first, an equtltbrium can occur at
any level of output, as long as the two markets have the same output.
Cooper and John's indeterminacy is the same as the one that arises in the
Keynesian cross model in the special case where the marginal propensity
to consume is unity and there is no autonomous spending. It is a fragile
indeterminacy in that it disappears if consumers have any way to finance
consumption other than through current work. Access to borrowing and
lending markets makes the marginal propensity to consume quite a bit
less than one and rules out Cooper and John's indeterminacy. The UEH
will arise in all cases where the consumers in a market are committed
to spend a given amount of purchasing power in the market, and where all
the sellers cooperate in exctracting the purchasing power. This
conclusion holds even If there 1s a multiplicity of preducts and if the
producers use each other's products as inputs., Ultimately, the profit of
the producers 1s exactly the purchasing power of the consumers, and all of
this purchasng power can be extracted with any set of prices.
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S. Empirical evidence on market tmperfections

The last section showed that indeterminacy of price and output is
most likely to arise when firms percieve a distinctly downward-sloping
demand schedule. Althought it is true that every proftt-maximizing firm,
Independent of market structure and demand elasticity, operates at a point
where the elasticity of demand with respect to the markup part of the
price Is unity, 1t is only plausible for it to be near unity for a range of
prices if the markup part is substantial, that s, if competition is far
frem perfect.

My own research (Hall, 1986) studied the markup of price over
marginal cost, using a direct measure of marginal cost. Marginal cost is
inferred from the actual change In labor cost that occurs from year to
year, The ratio of price to marginal cost Is expressed as 1/(1-6), so
$=0 tmplies zerc markup {perfect competition} and positive values of §
imply positive markups. Because data restrictions make it necessary to
measure the output of an industry as its real value added and its price as
the corresponding deflator, the interpretation of 1/(1-f) is the markup of
the deflator over marginal labor cost, not the markup of the product price
over total marginal cost. I show that the latter 1s 1/(1-(4-p)8), where
u 1s the factor share of matertals and other purchased inputs.

Table 1 shows the estimated values of g from my study, in the first
column, and the estimated markup ratios of product prices over full
marginal cost, in the second column. None of the ratios is as high as
2.0, and few exceed 1.5. On this basis, there is relatively little support
for the UEH. However, these estimates make the strong assumption that
firms are price-takers In thelr input markets. A very different view



Table 1.

Sic
code

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
38
39
48
49

Source:

Estimates of markups by 1ndustrvy

Description

Food % beverages
Tobacco

Textiles

Apparel

Lumber

Furniture

FPaper

Printing and pub.
Chemicals

Pet. refining
Rubber

lLeather

Stone, clay, glass
Frimary metals
Fab. metals
Non—-elec. mach.
Elec. mach.
Instruments
Miscellaneocus
Communication
Elec. gas, sanitary

Hall (1984), Table 2.

Est.
s
ol

+
0.837
0.635
0.556
0.275
0.591
0.271
0. 661
0.584
0.831
0.874
0.289
0. 405
0.536
0.512
0,291
0,273
0.301
0.251
0.485
0.529
0.965

Industry
mar kup

'r-——'L“"’A‘
- U';A‘;‘/.L

1.33
1.39
1.32
1.1S
1.48
1.13
1.47
1.43
1.62
1.10
1.14
1.25
1.38
1.29
1.15
1.16
1.18
1.16
1.28
1.68
1.94

Full
mar%up

 ——
t— A2

6. 13
2.74
2.25
1.38
2.44
1.37
2.95
2.40
9.92
7.94
1.41
1.68
2.16
2.05
1.41
1.38
1.43
1.34
1.94
2.12
28.57



emerges under a different and more realistic model of the relation
between upstream and downstream producers. In each of the industries in
Table 1, many of the producers are vertically integrated with upstream
producers, and many others have explictt or tmplicit contracts. Inall of
those cases, a reasonable model 1s that the upstream and downstream
producers cooperate with each other. In that case, the appropriate
concept of £ 1s for the combined operation of the upstream and
downstream firms. That s, 8 can be measured by comparing the price
set by the downstream firm to the marginal cost incurred by the two
firms, not counting the output of the upstream firm. It is easy to show
that the markup parameter, 8, for the combined operation, measuring the
markup of actual product price over all components of marginal cost, s

5.4)  8=8y+uplby - By

where [A?D 1s the markup parameter for the downstream firm, as
estimated in my work (markup of the deflator over marginal labor cost),
Mp 1s the share of matertals in the downstream industry, and g, is

the full markup parameter for the wstream firm. If Bp, s close to

BU, or jp is not too high, then ED will be a good esttmate of

B. The third column of Table { shows markups calculated as

1/(1-B) for each industry. On this basis, many of the industries are
easily in the range where the UEH is plausible.



6. Concluding remarks

In competitive or nearly competitive markets, there is a strong
force toward full utilitzation of capacity and full employment of labor.
Each seller ignores the influence of his own cholce of output on the market
price. As long as the price is above short-run marginal cost, there are
substantial profits to be made by expanding output to its limit. Excess
capacity will be found only if price falls all the way to short-run marginal
cost. In an economy dominated by competitive markets, total output will
always be close to an equilibrium level determined by the supply side of
the economy. Such an equilibrium level will grow smoothly over time.
Temporary departures from the level will be reversed speedily by
competitive forces.

In an economy with distinctly non-competitive markets, the forces
pushing output to Its capacity level are weaker or absent. Each seller, or
group of sellers effectively operating in concert, will be cautious about
expanding output because the increased volume will bring lower prices.

In one Important case, the two effects exactly offset each other, and profit
is the same over a range of levels of output and corresponding prices. In
that case, the unit elasticity hypothestis holds. The UEH 1s bound to hold
whenever cooperating sellers as a group are guaranteed to capture all of
the purchasing power brought to a market by the customers in the market.
In that case, the collective profit of the sellers must always equal the
purchasing power available in the market, quite independent of the prices
set for the various products sold in the market. More generally, the UEH
will arise as a reasonable approxtmation in any market where sellers
have enough market power so that their prices are marked up by double
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marginal cost or more. Profit maximization requires that the elasticity
of demand with respect to the markup part of the price be equal to unity.
When the markup part s large (at least as large as marginal cost), then
1t does not vary too rapidly over a range of prices around the maximum of
profit. Consequently, the elasticy must be near unity over that range, and
so profit must be close to its maximum over the range. Hence, price is
indeterminate or nearly indeterminate.

Empirical evidence on the tmportance of the UEH in the U.S. and other
economies falls Into two major categories. First, the time sertes
behavior of real GNP and related variables 1s Inconsistent with the
competitive model (assuming that the determinants of supply grow along
smooth trends) and consistent with the UEH or any other model where
output 1s Indeterminate. Real GNP does not return to normal after the
typical shock. Its time sertes properties are dominated by a random walk
element, which is inconsistent with a return to normal after a shock. The
other evidence supporting the UEH has emerged from studies that inferred
the slope of the demand schedule facing the firm efther directly or by
locking at the ratio of price to marginal cost. Both approaches agree that
an important fraction of industries are far from competitive, and are
within the numerical range where the UEH is plausible.
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