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ABSTRACT

This paper considers two sets of theories attempting to explain
wage rigidities and unemployment: implicit contract theory and the
efficlency wage theory. The basic thesis of the paper 18 that the
former set of theories do not provide a convincing explanation of the
kind of wage rigidity which is associated with cyclical unemployment,
while the latter theories do. Several of the more recent versions of
implicit contract theory are considered: implicit contracts with
asymmetric information may give rise to over employment rather than
underemployment, and the forms of contracts to be expected, were
asymmetric information considerations paramount, are not observed.
Other versions of the asymmetric information implicit contract model,
explicitly long term in nature, may give rise to full employment. One
version of implicit contract theory which does give rise to lay-offs
arises when search is costly and cannot be monitored. But even this
extension does not explain certain important features of observed
patterns of unemployment.

In contrast, the efficiency wage modela not only provide an
explanation of the existence of unemployment equilibrium in competitive
economies, but they also provide part of the explanation of the observed
patterns of unemployment. They also explain why different firms may pay
similar workers different wages, why wages may be sticky, why firms may
not lcocose much if they fail to adjust their wages, and why, when they
adjust their wages optimally, they adjust them slowly.

The policy implications of the efficiency wage model are markedly
different from those of models in which wages are absolutely rigid as
well as from those in which unemployment arises from asymmetric
information. '
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THEORIES OF WAGE RIGIDITY

by

Joseph E, Stiglitz"

It 15 widely recognized that the assumption that wages are rigid is
central to Keynes' explanation of the perslistence of unemployment.1
Indeed, in the fixed price (temporary equilibrium) models, which are
currently so much in fashion in Europe, it 1s the rigidity of wages and
prices which provides the sole explanation for unemployment in the
economy.2

These theories have, however, simply assumed that wages and prices are

rigid; they have not attempted tc explain the rigidity. This has left

*Paper prepared for presentation at a conference on Keynes' Economic
Legacy University of Delaware, January 12-13, 1984, Flnancial support
from the National Seclence Foundation 13 gratefully acknowledged. This
paper was completed while I was a Visiting Fellow at the Hoover
Institution, Stanford. I am indebted to R. Arnott, C. Azariadis, G,
Akerlof, J, Butklewlez, Russell Cooper, O, Hart, S. Grossman, B.
Greenwald, A, Hosios, John Pencavel, A. Welss, J. Yellen, and D. Newbery
for helpful discussions.

1We shall follow the well honcored tradition in Keynesian' analysis of
obfuscating whether it is the rigidity in real or nominal wages which is
cruclial for the analysis. Most of the theories that we discuss in this
paper zre concerned with rigidities in real wages. In section II we
discuss alternative explanations of the rigidity of nominal wages.

2Among recent expositions include two books by Malinvaud (1977, 1980},
and one by Grandmont (1982), Earlier studies included those by Solow
and Stiglitz (1967) and Barro and Grossman (1971). Although most
studies fn this tradition place primary emphasis on the rigidity of
wagas and prices, other rigities may give rise to unemployment. For
instance, Neary and Stiglitz (1983) analyze the consequences of
rigidities in the rate of interest.




these models open to charges of adhocery and inconsistency: why should
firms which are assumed to act in such a rational, profit maximizing,
competitive manner with respect to production and employment decisions,
not act in a similarly rational, profit maximizing, competitive manner
when it comes to decisions concerning wage and price determination?
Worse still, the models may not provide an adequate basis for policy
analysis: even if wage and prices are fixed in the very short run, might
they not be affected by policies, such as the level of unemployment
compensation?

In this paper, I wish to discuss two sets of theories which attempt
to explain the observed rigidities in wages.3 The first, which I shall
refer to generically as "implicit contract theoriés." explain wage
rigidity as a consequence of implicit insurance provided to risk averse
employees by their employers. The second I shall refer to generically
as "efficiency wage" theories; these hold that workers' productivity
depends on the wage that they are paid; firms may not lower wages, even
in the presence of unemployment, because to do 80 would lower the
productivity of their labor force. The basic thesis of this paper is
that the former set of theories do not provide a convincing explanation
of the kind of wage rigidity which is associated with cyclical
unemployment, while the latter theories do.4

Our discussion i3 not intended to be a survey of what have developed

into large literatures, but rather to provide a critical assessment of

3Elsewher‘e. I have addressed the question of price rigidity. (Stiglitz
(1984)).

b
As I note below, the two theories are not mutually inconsistent: a
full theory will need to incorporate elements of both approaches,
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the central issues assoclated with each of the theorles.

1. What it is that i{s to be Explained.

A theory of unemployment must explaln not only the level of
unemployment, but its form and composition. For instance, workers may
be put on short weeks as well as laid off. If individuals have
quasi-concave indifference curves, they prefer work sharing to having
some probabllity of working a full week, and some probability of not
working at all,

There are two easy explanations of the prevalence of lay offs in
the US (in Europe, work sharing seems to be more common). The first has
to do with unemployment compensation: an individual who isron half time
cannot collect the public subsldy associated¢ with unemployment
compensation. There are two basic objections to this "explanation":
First, given the limitation on the number of weeks which individuals can
collect unemployment compensation (and the fact that there is only a one
week walting perlod for collecting it) firms should rotate individuals
who are lald off., The argument for Job rotation i3 even more compelling
if the marginal utility of lelsure diminishes significantly, the longer
the individual is unemployed.5 Moreover, the phenomenon of unemployment
pre-dated the extensive provision of unemployment insurance factors.

Another explanation for lay-offs is that technologles require

individuals to work 8 hour days, can similarly be dismissed: in most

There is, moreover, considerable evidence that being without work for
an extended period of time {s extremely disruptive to the individual and
his family; the loss of income is only partially responsible; the loss
of sense of worth from not being gainfully employed, the loss of respect
from others, and the fear of this loss, are probably even more
important. Beyond some polnt, lelsure appears to have negative value.




production jobs, the economies of time-scale seldom extend beyond the
day, and certalnly not beyond the week or month.

It is not, however, enough to explain why firms might lay off
individuals: one must explain why other firms do not rehire them.
Unemployment arises when layoffs exceed hires. Most of the implicit
contract theories have called themselves theories of unemployment simply
by assuming that there 18 no labor mobility; in that case, obviously,
any worker who 1s laild off is unemployed. But even in the midst of the
Great Depression, there was a high job accession rate -— not high enough
to compensate for the even higher lay off rate. Unemployment cannct be
explained on the basis of the behavior of a single firm, but only by the
analysls of the market as a whole. Any implicit contract theory which
purports to explain unemployment must, thus, be a part of a theory of
the market.

Finally, any theory should be able to explain not only why certain
shocks give rise to unemployment (an increase In lay offs relative to
hires), but also why the unemployment should be concentrated within
certaln parts of the labor force.

Furthermore, any theory which we construct should be consistent
with certain other characteristics of economic fluctuations: among these
are (a) those who are unemployed often look very much like those who are
employed; individuals with similar qualifications seem to be treated
very differently; and (b) those who are unemployed are, for the most
part, unhappier than those who remain employed. For the most part,

individuals prefer not to be layed off, rather than to be layed off,b

6As we note below, there are a few Instances where this is not true.
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Of course, even were we able to explain why there are lay-offs, and
why those layed off are not rehired, we would ﬁot have a complete
explanation of economic fluctuations. We would still need to explain
what are the sources of the disturbances to the economy. Our task here
is the more limited one of explaining why certain shocks might lead to
unemployment, why the adjustment mechanisms, which in traditional
competitive analysis lead the ecénomy to full employment? geems to fail

so frequently.

I

Implicit Contract Theories of Wage Rigidity

1. The Basic Theory®

The baslc hypothesis of implicit contraét theory is. that workers

aﬁe_risk averse, and have limited acgéss to capital'markets. They Hould;

like to obtain insurapce against fluétuations in pheir income. They

cannot obtain such insurance from conventional insurance compz_m_ies;9

Variations in economic circumstances may lead to variations in hours
worked, or to some individuals decliding not to seek work, even in a
walrasian economy. We wish to explain why it appears to be the case

that variations in employment are greater than they would in a Walrasian
equilibrium, '

The standard references for the Implicit Contract Theory are Azariadis
{1975), Gordon {1974}, and Balley (1974)., For two recent surveys, see
C. Azariadis (1979) and C. Azarladis and Stiglitz (1983).

9Most, of the literature has not addressed the question of why

individuals cannot or do not purchase wage and/or employment insurance
companies, Arnott, Hosios, and Stiglitz (1983) provide a brief
discussion; noting the central problems of moral hazard (to be discussed
below), they observe that the employer has an informational advantage
over other potential suppliers of insurance.
Similarly the standard implicit contract models do not provide a
(Footnote continued)




but thelr employers are less risk averse and have greater access to the
capital market than they do. As a result, employers provide some form
of wage and employment Insurance as,pért of the employment package. To
put it another way, a firm which offered such Insurance as part of its
employment package would be able to attract workers at a lower (average)

wage than a firm which did not provide such insurance.

1.1 Simple Implicit Contract Theory May Explain Wage Rigldities

But Not Unemployment

If all states of nature are observable (and verifiable), then the
implicit contract would specify the amount of labor and the wage to be

pald in each state. In such circumstances, though there may be

relatively little fluctuations In wage (Iincomes), the implicit contract

would not give rise to unemployment: the marginal rate of substitution

of each individual between income and leisure would be equal to the

marginal rate of transformation, and there would be no lay-offs.10
Recall our original objective was to find an explanation of wage

rigidity which could help explaln unemployment; the impliclt contract

theory may provide us some insights Into the movement of wages, but (at

9(continued)

good explanation of why access to the credit market is limited, or why
it 1s more limited for individuals than for firms. One explanation of
credit rationing in competitive markets with imperfect information has
recently been provided by Stiglitz and Weiss (1981, 1983). Because the
firm is more informed about its employees' future income potential than,
say, a bank, It has a natural advantage in serving as an intermediary in
the provision of (possibly implicit) credit.

10Except; 1f some {udividual would have remained voluntarily unemployed
in the corresponding Walrasian equilibrium, because his marginal role of
Substitution exceeded his marginal rate of transformation at zero work.
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least in the simple version) does not explain movements in employment.11

This can be seen most easily if we think of the firm as having two
departments, an in.urance department and a production department. The
produciion department pays workers the ordinary "Walrasian" (spot)
wages, which may fluctuate considerably. The worker then takes this
wage to the insurance department; the insurance department agrees to
supplement his income in bad states, in return for a premium (payable
only in good states.) This results in the individual's take home pay

(his wage plus or minus payments to the insurance company} varying much

less than his Walrasian wage. What we observe, of course, is the take

home pay; but what enters into the analyais of the production decision
is the Walrasian (shadow or spot) wage; and since the Walrasian wage is
perfectly flekible. there is no unemployment.

(If the marginal rate of substitution was less than the marginal
rate of transformation in somé states of nature, so that the amount
individuqls required to be compensated for an increase iﬂ work'by an
hour was less than the valﬁe‘of the extra amount of output they

produced, then it would pay the firm to ask the worker to work the

" additional hour, and increase hils pay accordingly; if the individual is

rlsk averse, and the utility function 1s separable in consumption and

leisure, he will increase his take-home pay equally in zll states;!2

11E:ven its implications for the movements in real wages may not be

totally convincing, If workers' utllity functions are separable in
consumption and leilsure (a case we shall discuss at greater length
below}, and If workers' have no access to the caplital market (so
consumption and income at each date are identical), then consumption of
all those retained throughout the business cycle should be constant,
i.e. real wages should move inversely to the number of hours worked, If
leisure and consumption are complements, real wages should increase even
more in a recession.




more generally, the increase in pay will be spread among states to
equate his marginal utility of income.)'3

The result that implicit contracts do not give rise to unemployment
fluctuations'* should not come as a surprise: i1t has long been
recognized that insurance contracts (and recall, implicit contracts are
really nothing more than insurance contracts provided by the employer)
improve the functioning of competitive economies.

Indeed, one of the basic results of Arrow and Debreu was to show
that a competitive economy would be pareto efficient if there were a
complete set of risk markets. Subsequently, Borch showed that the

absence of insurance markets may make all individuals worse off.15

1.2 Market Equilibrium Is Not Constrained Pareto Efficient

More relevant for our purpose Is the guestion of the conseguences
of providing employment related insurance in economies in which there
are not a complete set of insurance contracts. As we have aruged, under

the conditions given above, such implicit contracts will be associated

]EThat 1s, the optimal contracts entails equal pay in all states;

without separability the level of pay depends on the level of work in
each state,

13Assum1ng that the firm is risk neutral. . . :

114This view of the implicit contract, and the corresponding implication

that implicit contract theory did not give rise to unemployment, was set *
forth in Stiglitz (1978). See also Azarladls and Stiglitz (1983) and

Akerlof and Miyazaki (1980).

15For' general results on the constrained inefficiency of competitive

economies with an incomplete set of markets, see Greenwald and Stiglitz
(1983), Hart (1975), Newbery and Stiglitz (1981,1982) and Stiglitz
(1973,1982); for a proof that competitive economies with implicit wage
contracts are inefficient, see Newbery and Stiglitz (1983),
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with full employment (the marginal rate of substitution of each
individual is equal to the marginal rate of transformation); they are
"locally” efficient, in the sense that, given the distribution of
prices, employer's expected profits (or expected utility of profits) is
maximized, subject to the constraint that workers obtain a particular.
level of expected utility. But the economy is not a constrained pareto
optimum; that is, given the limited set of insurance markets, there are
feasible Interventions on the part of government (say taxes and
subsidies, on employment or output) which will make some individuals
better off without making others worse off. (Newbery and Stiglitz
(1983)).

Our interest here, however, is more in the descriptive implication
of implicit contracts than its welfare consequences, But agaln, we
would have thought that, particularly if individuals have limited accessa
to the capital market, and their consumption is constrained by this,
thaﬁ the provision of employment related insurance would have smoothed
out variations in consumption, and hence would serve to dampen, rather
thén to éxacerbate, the cyclical fluctuations of the ecomony,.

There have been several attempts to modify and extend Implicit
Contract Theory, to derive conditions under which such contracts might

give rise to unemployment,

1.3 Unemployment Compénsation and Voluntary Unemployment

The first, and most obvious, i{s a consequence of our system of
unemployment compensation: gliven that this is provided not on an

actuartally sound basis, it pays firms to devise employment strategies

to take advantage of the public subsidies. In the limiting case where




the payments of the firm are not related at all to the experience of its
employees, the firm would lay off workera all states of the world in
which worker's productivity iIs sufficiently low., The precise conditien
depends on whether firms supplement the unemployment compensation of
individuals, Then the layed-off workers are, in a sense, all
voluntarily unemployed provided that leisure is normal: the level of -
utility that they get from leisﬁre together with the unemployment
compensation exceeds the level of utility they would have obtained if
they worked. {See Appendix A). Most {(or at least many) of those who
are classifled as unemployed do not fall within this category; and the
problems of unemployment with which we are concerned here antedated the
spread of unemployment compensation and welfare syatems with more than
subgistence level of paymenis.

Further evidence that there is more at issue 1is provided by the
fact that the pattern of unemployment does not conform to that which
would arise if lay-offs were simply a result of firms attempting to take
advantage of unemployment compensation, In particular, one would expect
to see more extensive use of job rotation, ensuring that no individual

exhausts his unemployment benefits,

1.4 The Theory of Insurance and Implicit Contracts

A more fundamental approach is to ask, what are the generic
probleﬁs associated with insurance contracta, and implicit insurance
contracts in ﬁarticular, and do any of these problems manifest
themgelves as what might loqk like involuntary unemployment.

Tiere are at least six problems which are relevant for our

analysis:




(a) The observability problem: the insurance contract can only
cover events which are observable to the insurance company.

(b) The verifiability problem: even if the event can be
observed, to enforce a contract throﬁgh legal means requires
that a third, outside party must be able to verify its
existence. 16

This is an example of a wlder class of problems which we refer
to generlcally as:

{c) The enforcement problem, - Whenever the "trade" between two

{ndividuals does take place simultaneously, there must be some
method of ensuring that the party which has agreed to make the
later delivery lives up to his promise. This problem may be

particularly acute, as we shall see, with implicit contracts.

(d) The complexity problem. Any lnsurance contract usually
covers not a single event {state of nature) but a range of

events; writling contradts so that each contligency which should

be distinguished from other contingencles 1is so distingulished 13
a difficult 1if not impossible task. Usually, several dirferent

contingencies are covered by the same set of clauses, though 1n

the absence of "transactions costs" each would be treated

differently.

s

(e) The moral hazard problem. The provlislon of insurance often
affects the likellhood that the insured agalnst event occurs,

To avoid the resulting inefflciencles, (individuals falling to

16A closely related problem is referred to as the Valuatlion problem:

even when it 1s possible to ascertaln that some loss has occured, it may
be difficult to assess lts magnltude.
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take due care against the occurrence of the accident) insurance
firms frequently insist on co-insurance clauses,

(f) The adverse 3election problem. When a group of individuals
are offered a given insurance policy, those among the group with
the highest (subjective) probability of the occurrence of the
accident are most likely to purchase the policy. The insurance
firm may attempt to design contracts which Separate low risk
individuals from high risk individuals, e.g. by offering
policies with high deductibilities, limited coverage, etc.

Each of these problems has its manifestation in the -provision of
employment related insurance (1mplicit contracts, ) Surprisingly, it is
only the first of these problems which has received much attention in
the literature; and it does not, in my view, provide a convincing

explanation of unemployment .

3. The Observability Problem.!7

The contracts we described above had hours and wages {income)
depending on the state of nature, which we assumed was observable to
both the firm and the workers. What happens if the state of nature is
observable to the firm, but not to the worker? |

The firm wil: not, in general, have the incentive to tell the

7Implicit contracts with asymmetric and incomplete information have
been analyzed by {among others) Arnott, Hosios, and Stiglitz (1980),
Azariadis (1983), Chari (1983), Cooper (1981), Green and Kahn (1983),
Crossman and Hart (1981, 1983), Crossman, Hart, and Maskin (1983), and
Hart {(1983). For a partial survey, see Azariadis and Stiglitz, (1983).
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truth. Consider the case dliscussed earlier, where individuals have
utiiity functions which are separable In consumption and lelsure., The
optimal contract entalled equating consumption In all states, but
varying hours, with the {ndividual working more hours in the bad state
than in the good. Clearly, the firm has an incentive to announce thét
it is the good state, regardless of what the true state la: what 1t
pays the workers {s the same, but the amount of work it extracts from
them is greater in the good state.

It is easy, however, to design a contract which induces the firm to
tell the truth. We restrict the cholces of the firm: if it announces
that it ig a good state, we compel it to make the workers work more than
they would in the Walrasian perfect information equilibrium and to pay
thelr uorkers more. The extra output produced by a firm in the good
state 1s much larger than that produced by one in the bad; for firms in
the good state, the extra output is enough to compensate for the
increased wages which they pay: for firms in the bad state, the extra
output is not enough to compensate for the increased wages they would

have to pay if they falsely announced it was a good state. Such a

‘contrat introduces two lnefficlencles relative to the first best

contract -{with perfect information.) Workers have to bear risks, and in
the good state there is over-employment.

Assume, in contrast, that firms are very risk averse, and
individuals are risk neutral. Then the optimal contract would entail
workers providing insurance to the firm; in the bad state, they would
accept a wage below thelr marginal product, while in the good state,
they would be pald more than thelr marginal product. In that case,

firms might have an incentive to announce that it is a bad state, to get
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workers to accept a low wage, when in fact it is a good state, Again,
firms can be induced to tell the truth by restricting their choices.
Now, we curtail the amount of employment which they can undertake in the
bad state, relative to the Walrasian equilibrium. The "cost” of this
reduction is greater in the good state than in the bad; indeed, 1if we ‘
curtall the maximum level of employment which we allow enough, the loss
In profits in the good state exceeds the galns that it obtains from
having lower wages, and thus it will pay the firm to tell the truth.

Thus, the "theory" may explain either under or over employment.,
Which occurs depends on the specific assumptions concerning the utility
functions of workers and risk aversion of firms., The assumptions under
which over employment occurs seem more plausible to me than those under
which under employment occura; but we do not have to resclve the matter
here: the theory can be dismissed on other grounds, as we shall see
later,

First, however, we ;urn to a more detailed analysis of the
conditions under which over or underemployment results. Which occurs
depends whether, in the first best equilibrium with complete
observability, the firm would, in the good state, prefer the hours and
wage assoclated with the low state, or vice versa. To ascertain which
Occurs, we need to examine in greater detail the structure of implicit

contracts.

3.1 The Structure of Impliecit Contracts.

To examine the structure of impliecit contracts, we assume that
there are only two states, each occurring with a probability of 1/2; we

shall denote the good and bad States by superscripts and Subscript 1 and
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2 respectively. We represent the individuals utility function by U =
U(y,h) where y is income and h is hours worked. The worker's
productivity in state i is denoted by 8, g5 firm profits per worker, i,
are:

M ettng,y) = agny -y

We begin our analysis by assuming firms are risk neutral, and
individuals have a reservation expected utility level of U,

Formally, we can characterize the implicit contract with complete
observability as the solution to the following problem:

(2) max p! + p2

(2a) subject to U' « U2 = 2U

the solution to which satisfies the first order conditions:
(3) 31Uy] + U1h - 92U2y s 0% =0

(W) u‘y - U2y

The first two conditions simply say that the marginal rate of
substitution equal the marginal rate of transformation (the full
employﬁent condition while the third equation is the provision of
complete insurance (in the sense that the marginal utility of income of
the worker is equated in the two st tes.) This follows from the risk
neutrality of the producer; it would not be true, as we shall see, if
the producer is risk averse,

We have represented the equilibrium in figure 2, p1 represents a
constant profit line in state 1, (i.e. 6h-y=constant) and p2 in state 2,
As we have drawn it, the firm makes a positive profit in state 1, but a
loss in state 2. For any glven level of profits, the hours-income
package is efficient, i.e. E, - (h,,y;} is the point where the worker’s

indifference curve between hours worked and is tangent to the iso-profit
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line, and similarly for E,  (Equation 3 is the mathematical
representation of this tangency condition). (We have not yet explained
how the levels of profits or losses in each state are determined. These
are given by the solutions to (2a), (3) and (4). The diagram is useful
only in portraying certain conditions which the implicit contract must
satisfy.)

There are three possible patterns which can emerge. Figure 1
illustrates the case where profits in state 1 are higher with E1 than
EE' i.e.

i 1
(5) p'(hy, y ) > p'(hyy )
1 2 2
and profits in state 2 are higher with E2 than El' i.e.
2 2
(6) p°Chy,y ) > p (hy,y)
2 1

(5) and (6) are referred to as the self-selection constraints, and

in figure 2a, both are satisfied.
On the other hand, in figure 2b, in the good state the firm would
prefer E2 to E;, while in figure 2e¢, in the bad state the firm would

prefer E, to E,. In these cases, If the state of nature is not
observable, firms cannot be relied upon to tell the truth. The contract

must be modified to recognize this,

3.2 The Implicit Contract with Unobservability.

The implicit contract with unobservablility is‘the solution to the
following problem
(7) max p! - p°
(8) subject to U' « U2 « U, utility constraint

and

subject to
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(9) 91(h1 ,y1) > p1(h2.y2) self-selection constraints
(10) p2(n,,y,) p°Chy,y).

This problem is identical to the previous one, except that we have
appended the self-selection constraints. Under fairly standard
conditions, one, and only one, of these constraints are binding. Which
depends on whether, in the absence of the constraint, firms would have
lied claiming it was a bad state when it was good, or a good state when
it is bad. Before turning to this, let us note diagramatically what the
self-selection constraints imply. When in the absence of the gself

section constraint, the firm would have said it was bad when it was

good, then the firm can be {nduced to tell the truth by limiting the
amount of labor that he can hire in the bad state. Thus, in figure 3a,

the contract {E, " E,'} satsifies the self-selectlon constraint, but

entails underemployment in the bad state. (In the good state, the firm
is just {ndifferent between E, and E,'). Similarly, in figure 3b, we
show the eqdilibfiumrwhen the firm wohld have announced that it was a
good state when it was bad. As we argued earlier, truth telling is

induced by requifing the firm to hire additional hours; the contract

(E,*, E,} induces truthtelling. Note that this contract entalils
overemployment: the marginal rate of transformation is less than the

marginal rate of substitution,

3.3 Over Versus Underemployment.

We now ask, which do we expect to occur, over or underemployment ?
To help fix our ideas, consider first the case where utility functions
are separable in hours and income:

(11} U = u(y) = v(h)
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Thus, equality of marginal utility implies that Y1 = y5; this, together
with (3) implies that hy > h, and firms always want to declare that it
1s a good state (to elucidate more effort). The equilibrium i3 always
characterized by overemployment. (See figure 3).

The result holds, a fortiori, if Uhy < 0: since increasing the
number of hours worked decreases the marginal utility of income,
individuals in.the good 3atate recelve less than in the bad state, Thus,
a necessary condition for implicit contracts with asymmetric information
to give rise to unemployment equilibria is that leisure and consumptions
good are strong Edgeworth substitutes.

In Appendix B, we establish a somewhat stronger and more general

r'esult:18 if firms are risk neutral and the two states of nature are

near each other, then there is under or over—employment as lelsure is an

inferior or normal good. A sufficient condition for there to be over or

full employment is that leisure is a normal good. (Thus, a necessary

condition for under-employment is that leisure is inferior.)

On the other hand, the over—employment equilibria have the
unattractive feature that individuals are always better off in the bad

state than in the good state. (See figure 1c).19

18These results extend results independently derived by Cooper (1983),

19This result does not depend upon any property of the individual’'s
utility function, other than quasi-concavity. Though there are some
instances in which workers complain about being forced to work more than
they would like, the result that workers are better off in the bad
state, suggests to me the inappropriateness of the model for explaining
over—employment., One should not conclude that therefore, the relevant
equilibria are those entailing underemployment, but rather than the
model itself i3 at best of only limited relevance.
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3.4 Risk Averse Firms

We argued in the preceding section that, with risk neutral firms,
there is a strong presumption that implicit contracts either entail full
employment or overemployment, but not underemployment, One attempt to
obtain underemployment from the implicit contract theory entails
assuming risk averse firms. |

Consider the limiting case where firms are infinitely risk averse,
and individuals have a finite degree of risk aversion, Then, in
equilibrium, thelr profits in the two states must be the same, a3
depicted in figure 4. It is immediately obvious that with infinitely
risk averse firms, equilibrium will always be characterized by
unemployment.

In appendix B, we show that there is still a presumption that there
will be over-employment rather than underemployment. We show that a
necessary condition for over-employment to result 1s that the firm's
degree of risk aversion be large; in the case of separable utility
functions, the critical value increases with the worker's risk aversion
and decreases with the worker's elasticity of marginal disutllity of
labor (see figure 5).

Curiously enough, while implicit contract theory began as .2
explanation of wage rigidity in which riskrneutral firms provide
insurance for risk averse workers, in this new version, underemployment
only results when firms are very risk averse.

Though the hypothesis of risk averse flrms seems inconsistent with
a well-working capltal market, in the New Theory of the Firm, in which
shareholders are imperfectly informed concerning the actions of the

mangers, firms do behave in a risk averse manner. The question 1s do
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they behave in a sufficlently risk averse manner.

3.5 Some Special Examples

In this section, we present some simple utility functions, for
which the first best equilibrium can be easlly calculated; for these
utility functiona, It can easily be ascertained whether there will be
under or over employment.

(a) Separable utility functions.

We have already noted that if the utility function is of the form
U= u(y) - v(h)
then, 1f firms are risk neutral, there will always be over-employment .
If firms are risk averse, the condition for underemployment (if the two

states are near each other) is that

Aav> (1-a) R

where
A = A(sh-y), the firm's measure of relative risk aversion
R = -UyyY, the Individual's measure of relative risk aversion
Ty
Vo= Unhh » the elastlcity of marginal disutility of labor
uh

¢ = share of labor

Since h, Increases with 6;» 1f the two states are far enough apart,
we will obtain over or full employment. (See Appendix B).

{b) Infinite elastlcity of subsitution between leisure and

consumptlon. In this case, the utlility function is of the form
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(12) U « u(y - ah}, hs1, 8, < a <9, .
income and lelsure are perfect substitutes, This pecullar utility
function gives rise to corner solutions, where either individuals do no
work or work to capacity. With this utllity function, the
self-selection constraints are never binding if firms are risk neutral,

as illustrated in figure 6. (Note that equating the marginal utllity of
income means that:

Y1 - ahy = yp - any,
individual's utility in the two states are egualized.} This result does
not depend on assuming a linear technology, as flgure 6b illustrates.zo
The unconstrained implicit contract is described by the tangencies of
the iso-profit curves to the worker's indifference curve., The
iso-profit curve for the good state 1s assumed to be always steeper than
the corresponding iso-profit curve through the same point for the bad
state. (Because of diminishing returns, the extra income that the firm
can pay to a worker who works more diminish the more the indlvidual
worksa)., It is clear that the self-selection constralints are always
satisfled if h, > n,, |

Whnen firms are risk averse, the marginal utility of income of
workers in the two state will nof be equalized, The ilmplications of
this can be seen in figure 6c for the utility function (12). Assume
first that the flrm has a linear tgchnology. Then again, it is easy to
show (flgure 6} that the self-selection constraint is always satlsafled,

If, however, we assume diminishing returns and risk averse firms,

then, as figure 6d lllustrates, it 1is possible that in the good state,

20
Though the results that h1 =1 and h, = 0 clearly do.
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firms will announce that it is in fact the bad (E2 lies on a higher iso-
profit function for state 1 than does E1; E, entails fewer hours and
less income than does E,, but the decline in pay i{s greater than the
loss in output,

(c) A Slight Generalization

If the individual has a utility function of the form
U=1U(y - v (h)),
the indifference éurves between income and leisure are no longer
straight lines; however, the results obtained in the previous section
still hold. This utility function has the property that leisure is
neither normal or interior. 1In the first best equilibrium, with risk
neutral firms,
U=
{where U'i " Ui'(Yi - “'(hi))
80 the individual is on the same indifference curve in both states.
Hence, so long as the iso-profit curves satisfy the single crossing
property, the self-selection constraints are satisfied in the firast-best

equilibrium. (See figure 6e).

(d) Risk Neutral Individuals

If individuals afe risk neutral, then the objective of a long ternm
contract is not to provide insurance to the worker. {(Nor 1s it
plausible to think of the function of the insurance contract as a
mechanism for insuring the firm.) For a variety of reasons, long term
contracts may save on transactions costs. Though the reason that
workers and employers engage in long term contracts may have little to
do with the provision of insurance, attitudes towards risk play an

important role in the design of efficient contracts, in the presence of
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asymmetric information.

With risk neutral individuals and firms, contracts which satiafy
the self-selectlon constraint are easy to construct. All we require is
that

"M1-ny) > vy - 2 > 8p(ngmhy)

Clearly, if the difference in productivity in the two states are
low, differences in income will be low, Note that in the case where
hours worked 1ﬁ the bad state exceed that in the good state, income pald

in the bad state must exceed that in the good state.

With risk neutral individuals, elther there is full employment or

under‘employment.21

Identical results obtain If there 18 a third party providing

insurance to the firm, and workers are risk neutr‘al.22

The hypothesals of low effective risk averslon on the part of

21For' the case where the two states are near each other, the result

follows directly from the calculations of Appendix B, More generally,
with risk neutral individuals, the optimal employment contract ls
described by the solution to the problem

1 >
max — -
P (8ihy ~ yp) + p% (8505 - yy)
s.t.
ot + 02 su

and s.t.

Sihy =y > 8y hp -y,
B2hp = ¥2 > 00y T Y,

Letting A, and i, be the Lagrange multipliers assoclated with the
self-selection cgnstraints, we obtain

!t B, + Ay 8, Ay 0, + 1 u'n =0
(Footnote continued)
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workers is not as implausible as it might seem at first glance. Our
analysis has assumed that an individual'’s consumption is equal to his
wage payment; that he cannot save or borrow (or does not receive
implicit or explicit unemployment compensation.} In fact, most
fluctuations are sufficiently small that it {s easy for individuals to
tide themselves over without any significant reduction in their
consumption, (There is some recent econometric evidence suggesting that
there is very limited variability in consumption, as opposed to the
purchase of consumer durables.) If that is correct, then the model we
have just presented seems more appropriate than one in which the worker
is risk averse., As we emphasized here, workers are not entering long
term contracts to have firms provide insurance, but to save on
transactions costs. If firms are also risk neutral, the efficient
contract give rise to neither unemployment or overemployment.

If the motivation of long term contracts is to save on transaction

21(continued)

p2' 8, - (A&y 8, = X, 85} + uUh =0
021 - ol -.2(Jt1 * i) =0
plr - (A = 2y) + uu1y =0
p2' ¢ (g = ap) w0

Subtracting the last equation form the next to the last equation, we
obtain

Ty o 2 2
ol °'=2*1*u[U1y-Uy]=2l,

under the hypothesis that Uy1 = Uyz. Hence, If
A, =0, p'' = p°'; and thus ), =0

1 2
22The problem of the firm is identical to that described above, except

{Footnote continued)
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costa, them simple contracts have a great advantage over complex
contracts; the simplest contract is one which pre-specifices wages and
hours, 23 The welfare loss (relative to the Walrasian equilibrium) can
be shown to be of the order of magnitude (31 - 32)3

The welfare loss relative to the self-selection equilibrium is
clearly smaller, and hence provided the fluctuat.ons in productivity are
not too large, it is plausible that a rigid wage-employment contract
deminates the self-selection contract.

Thoughﬂin the absence of enforcement problems (as ﬁe have assumed
thus far) sﬁch fixed wage—employment contracts cannot explain
unemployment, once we introduce enforcement problems, they may easily
t_zu

give rise to unemployﬁen

3.6 Interpretation

The conditions which we have derived show, at the very least, that

the asymmetric information theory of implicit contracts does not provide

a2 robust explanation of unemployment: whether there exists

22(continued)
now we write the self-selection constraints as

i~y - I> 84hy~y,+1

where I is the payment from the insurance company to the firm in the bad
state (from the firm to the insurance company in the good state).

23In the general theory of self-selection, it 18 shown that with only
two states of nature, a self-selection equilibrium dominates a pooling
equilibrium, in the absence of transactions costs. See Stiglitz
(forthcoming).

2uSee below, séction 3.4. Note, however, that with enforcement problems
all the calculations concerning the relative merits of self-selection
equilibria versus rigid-wage employment equilibria need to be redone.




underemployment is sensitive to special assumptions concerning the
nature of the utility function and the degree of risk aversion of fimms.

The theory has several implications: first, it is reascnable to
assume different individuals and firms differ in their utility functions
and attitudes towards risk. Thug, if the theory provided the
explanation of unemployment. one should expect to find different firms
attracting different classes of workers. Risk neutral firms which
experienced limited risk would always be characterized as having
over—employment in good states, full employment in bad; risk neutral
firms which had underemployment equlibria would have workers with
special attitudes towards risk, Firms whose behavior (in other
respects) seemed to indicate high degrees of risk aversion should
experience under-employment in bad states.

Notice too that when there is a dispute about how bad circumstances
are, unions try to persuade the firm to hire more workers at the given
wage. Unions do not say to management, "we will be willing to accept a
further wage cut if you prove that the state of nature is so bad, by
throwing more of us out of Qork." but rather, "we will be willing to
accept a further wage cut If you reduce your planned level of lay-offs."
If these statements are to be taken at anything like their face value,
they suggest that what is at issue is not a question of inducing
truthful revelation of the state of nature.

Notice that the theory of asymmetric information implicit contract
has turned the original theory of implicit contracts on its head. While
the original theory was based on risk averse workers, and risk neutral

firms, an essential part of the new theory is that firms are risk

averse. Whlle the original theory was used to explain wage rigidities
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(and was succesasful in this, but not in explaining unemployment), the
new theory entails greater fluctuations in employee’s income than in the
Walragian equilibrium,

‘Though these observations lead me to the view that this extension
{or reversal) of 1mplicit contract theory does not provide an adequate
basis for understanding macro-economic fluctuations, there are other,
perhéps less contentious grounds on which to object to this veraion of

the Implicit Contract Theory as an explanation of unemployment.

3.4 Further Objections to the Assymetric Information Implicit Contract
Theory. |

There are several further objections to the theory., The first
concerns what is observable., The theory assumes both too much and too
little., The theory assumes that the firm's hours and wage decisions are
observable to the worker, while the state of nature {(or other surrogates
for the state of nature) are not. Though there is some presumption that
each workér knows the amount of his 6wn work and wages (though even
here, there may be ambiguities arising from changes in jobs and the
complexity of compensation packages), the worker is unlikely to be
informed concerning total employment. The way that the underemployment
contracts "force" the firm to tell the truth is to restrict the amount
of labor the firm can hire. If profits depend on aggregate employment,
then the firm can evade the force of these restrictions by hiring
outside workers. The analysis, as presented, only applies if the firm
cannot hire workers {(or if there are significant fixed costs per woﬁker.
30 that the restriction in hours worked per old worker is costly.)

Not only are workers likely to be uninformed about the total number




of employees, but even if they were informed about the total number of
employees, it would not convey all the requisite information; first, the
firm is concerned with the effective labor supply, and it can increase
that keeping the number of employees unchanged by lncreasing the quality
of the labor force; secondly, the boundaries of the firm are often
ill-defined. The firm could - and would have an incentive to — sell off
some of its underutllized assets to a subsidiary. Distinguishing such
transfers from "legitimate™ transfers would seem a difficult task for

the average blue collar worker.

Non—-observability of hours (employment) and state of nature. If

hours (emgloyment levels) as well as the state of nature are not
observable, (and there 1s nothing élse relevant upon which to make wages
contingent) then the implicit contract will entail a fixed (wage,
employment (hours)) contract. Clearly, if the worker cannot bg bound to
stay with the firm, and his productivity at different firms is perfectly
correlated, he will leave whenever his wage is less than hls marginal
product; but in those states when the worker works for the firm his
average marginal product (plus any insurance premium paid initially)
must equal his wage. Thus, if there is no initial insurance premium,
the only viable markets are spot markets. (Insurance premiums may take
the form of the firm paying the individual less than his marginél
product during the initlal period in which the worker 13 hired.)

Conversely, iIf firms cannot be bound not to fire workers, they will do

80 whenever the workers marginal product 1s less than the wage, and

again, the only viable labor market is a spot market. When opportunity
costs are not perfectly correlated with the workers productivity in his

current firm, then there will exist a set of states of nature in which
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the worker will not quit and the firm will not fire him.?> With

bilateral asymmetries of information, with hours worked and state of

nature not observable, with imperfectly correlated shocks, and with

contracts in which employment levels are not enforceable implicit

contracts can glve rise to unemployment., Critical to this result 1s the

hypothesis that implicit contracts which specify wages are enforceable,
while those which specify employment levels are not; the reasonableneas

of this hypothesis is addressed in section 3.6.26

Contingent Contracts. In the previous paragraphs, we have argued

that the standard asymmetric information implicit contract theory
assumes that variables which are probably not observable are. It also
(implicitly) assumes that variables which are observable are not.
Though the state of nature i3 not perfectly observable, there are
many good surrogates: Consider the recent recession In the car
industry: sales of automobiles (of each firm), inventories, and.foreign
imports are readlly observable. Moreover, aggregate variables, like
unemployment, money supply, and the rate of inflation etc.,‘which may be
relevant to the demand facing an industry or firm are also readily

observable. Direct indications of profits are observable. Though

258ee Hall and Lazear.

26There are, of course, other versions of asymmetric information models,
yielding somewhat different results. Cooper, for instance, has explored
a model in which firms are uniformed concerning workers marginal rates
of substitution. This model may easily give rise to under-employment
equilibria. But the underlying assumption behind the analysis is
unconvincing. While firms may plausibly be assumed to be imperfectly
informed concerning an individual's opportunity costs, it is not
plausible to assume, given that a worker remains on a job, that there
are significant variations in his marginal rates of substitution between
leisure and income. {(An exception would be provided by individuals who
nold second jobs, such as taxi-cab driving.)
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audited profits and true economic‘profits may well differ, and making
wages contingent upon audited profits would result in incentives to
distort audited profits there are ways around this problem. First,
wages may be made contingent upon profits of other firms (thus
eliminating this "moral hazard problem", except if the firms co;lude
together.}. Secondly, wages may be made contingent upon the market
value of the Firm; in a well functioning capital market, these will
reflect true profits, and not audited profits, and again, there will be
no incentive for a small investor to alter his market valuation because
of the wage consequences; thirdly, there may exist cempensation plans,
in which workers are p2id partly with the shares of the firm, where the
incentives rfor distorting behavior on the part of firm managers may be
mitigated. The fact of the matter is that relatively few firms have
(explicit) contracts employing such contingencies as part of wage
determination. (The difficulty with implicit contract is that, since
the terms are never explicit, one might claim that such contingencies
are implicitly there.) OF course, even if such information were
employed, there would be still a residual of imperfect information
concerning firm specific shocks (states of nature). Thus, it is
concelvable that thé under or overemployment contracts we havé desacribed
above would still be employed. The question remains, of course, of the

extent of the unemployment which can be so explained.

3.6 Enforcement Problem.

A second, and equally damaging criticism of the theory concerns the
Problem of Enforceability, which we noted earller. The contracts

described are one period contracts; yet the essence of the earlier
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(symmetric information) implicit contract is the long term relationship
between the employer and the employee. Although the older theory slid
quietly over the issue of how such contracts were to be enforced, we can
no longer do so. The contracts we have described above make sense only
as one period explicit contracts, not as many period implicit contracts.

The distinction between explicit and implicit contracts has to do
with the enforcement mechanism. Explicit contracts are primarily
enforced thrdugh the legal system (or the threat of resort to the legal
process.) Implicit contracts are enforced through tﬁo mechanisms:
firms that violate their implicit contract loose their reputation, and
find it difficult to recruit additional workers; and workers within the
firm who feel that they have been cheated against may reduce their
effortr(or act in other ways which reduce the firm’'s profitability.) It
should be emphasized that one enforcement mechanism does not dominate
the other: to enforce a contract through the legal system requires that
the alleged breach of contract can be verified; both sides may know, in
their heart of hearts, that the coﬁtract has been breached, but the side
that has breached it may aléo know that the other side cannot eatablish
that fact to the court, In that circumstance, the firm may still loose
fts reputation; reputation may be an effective enforcement mechanism,

On the other hand, when interest rates are positive, firms must
balance the gains from cheating (violating the implicit contract) with '
the losses (say from the loss of reputation); in sufficlently bad
states, it may pay them to cheat, to violate the implicit contract.

More accurately, the implicit contract must take into account the fact
that certain contract provisions which could (under appropriate

conditions of verifiability and observability) be enforced through the
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legal mechanism cannot be enforced by a reputation mechaniam. The view

of implicit contracts we are putting forward is that they represent

perfect equilibrium (wage, employment) strategies in a repeated game

between employers and employees,27

What do equilibrium contracts (implicit or explicit) between
workers and employers engaged in a long term relationahip look like?
The answer depends on what is observable, what the rate of interes* is,
and the structure of the shocks to the economy, Consider, for instance,
an Infinite period contract with no discounting, in a world in which the
probability, each period, that the state of nature is good, is 1/2,

Then by standard arguments it can be shown that the employer can be
forced to tell the truth (almost).all of the time: 1in the long run,
unless he announces that {t i{s good half the time and bad half the time,
he will be severely punished. And if he must announce good half the
time and bad half the time, he would announce good when it {s good, and
bad when it is bad; moreover, the optimal contract under such
circumstances entails full employment. Once again, implicit contracts

(even under asymmetric information)} have explained wage rigidity, but

failed to explain unemployment.28

27We have drawn the line between implicit and explicit contracts
somewhat more finely that we should. Even when there is an explicit
contract, reliance may be placed on reputation as an enforcement
mechanism, both because of the costs of resorting to the legal mechanism
and because of the inevitable ambiguities assoc: ated with the terms of
any contract., In addition, there is a long legal tradition stipulating
that not all the terms of the contract which can be enforced through
legal processes need to be made explicit, and not all the terms which
are made explicit can be enforced through the legal process.

280bviously, if the shocks at date t and t+1 are perfectly

correlated, there is, in effect, only one shock; but then the assumption

that the worker remains uninformed about what the state of nature is
(Footnote continued)
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Though the structure of the optimal multi-period contracts with
positive interest rates has not received detailed analysis, what 1is
known about multi-period self selection problems suggests that their
structure (entailing elaborate interperiod contingency provisions) will
be even more unlike what 1is observed than the one period structure.29

Implicit contracts as perfect equilibria. One difficulty with

analyzing implicit contracts as perfect equilibria is that it appears
that there may be a superabundance of such equilibria. ‘He are
particularly interested, however, in ascertaining whether there are
equilibrium which entail wage rigidity and unemployment. If contracts
which ensure that wages do not vary can be enforced, why cannot
contracts that ensure full employment be enforced? Let me suggest a -
teﬁtative answer: recall earlier that we distingulshed two reputational
enforcement mechaﬁisms. one based on the reaction of potential
employees,wthe other of current employees. If the firm believes that it
will be some time before it wishes to hire workers again, the present
discounted value of the los3 of the “outside" reputation may be
relatively low; yet the firm may still be very concerned with the good

will of its present employees, a central part of the efficlency wage

28

(cont inued)
becomes implausible. Eventually, it should learn that the firm faces
bad prospects. So long as the state of nature eventually becomes known,
the asymmetric information restrictions are irrelevant.

29From the general theory of self-selectlion, contracts may entail
randomness (See Stiglitz (1982)); how such random contracts are to be
enforced appears even more problematic than how the non-stochastic
contracts discussed so far are to be enforced.

For a discussion of optimal multi-period contracts, see Stiglit=z
and Weiss (1983). Note that since some of the shocks to the economy are
common environmental shocks, the optimal contract should employ
information from other firms, as in Nalebuff-Stiglitz (1983a, 1983b).




—3"—

hypothesis presented in Part 1I, Thus, an equilibrium contract may
entail the firm paying all retained employees a fixed wage which entalils
a subsidy in all states; if the state is bad enough, the firm will

reduce its loses by firing (laying off) a fraction of its workers, 30

3.7 Lay-offs and Contract Complexity

The version of the implicit contract theory with asymmetric
information we ha?e presented explains at best work reductions (work
sharing) but not layoffs, and not unemployment. Those versions of the
theory which attempt to explain layoffs usually simply assume it: the’
worker 1s assumed either to work or not to work, so that reductions in
work can only show up as layoffs. As we argued earlier, whether with
asymmetric or symmetric information efficient contracts should entalil
work sharing. Moreover, since they do not provide an explanation of job
hiring, knowing the determinants of Job lay-offs provides an explanation
of unemployment only when it is assumed that labor is immobile,

A final unattractive feature of most versions of asymmetric
information implicit contracts is there complexity. If there are many
states of nature, the efficient contract will entail specifying, for

each set of observable variables, an hours, wage schedule; each schedule

30He have focused here on one side of the enforcement problem: ensuring
that the firm does not cheat on the worker. There is another side which
has received attention: the worker who has been subsidized in the bad
state leaving the firm in the good state. If the worker always left the
firm whenever his wage was less than the value of his marginal product,
the firm would never be able to pay the worker more than his marginal
product in the good states. There is an obvious solution: make the
individual pay his insurance premium before he starts to work;
equivalently, since workers are normally hired in good states, pay the
worker less than his marginal product the first period of employment.
See Holmstrom,




-35_

will have many points on it; the schedule is likely to be highly
non-linear. (Specifying the contract as an explicit contract seems hard

enough; knowing whether such an implicit contract had heen broken would

seem nigh impossible.)

In the next two sections, we present two models which remedy these

two deficiencies,

i, Complexitj of Contracta,

So far, we have not been able to elicit out of the implicit
contract theory a convincing basis of a theory of unemployment. The
explanations provided in this and the next section are, I think, more
convincing.

The first is based on the problem noted earlier on the complexity
which can be encompassed within an (gxplicit or, a fortiori, implicit)
contract. Thg contracts described earlier resulting in fuil employment
required wage payments and hours to vary from state to state. If we
restrict this even a little, we obtéin the possibility of unemployment
equilibria. For instance, Newbery and I have considered a simple
macro-economic model in which the "shock" to the economy is the
variability in export prices. All contracts are made contingent upon
the export price. We show that with any linear indexing rule even when

the level of indexing is optimally chosen there may be unemployment .,

Similar results obtain with other simple (log linear, quadratic, etc.)

rules.

5. Theory of Moral Hazard and Labor Turnover.

Layoffs represent a non-price response to a market disturbance:
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rather than lowering wages in the face of a decrease in demand,
employment is rationed. It is natural, thus, to look for an explanation
for this in other instances where markets are characterized by
rationing; it is by now well known insurance markets in which adverse
selection and moral hazard problems arise are, in general, characterized
by quantity rationing (See Rothschild and Stiglitz (1976), Wilson
(1977), Stiglitz and Weiss (1981), Arnott and Stiglitz (1983)).

Recall earlier we argued that a theory (of implicit contracts)
which purports to explain unemployment must not only explain layoffs,
but also why those who are layed off are not rehired. In general, the
shocks facing different firms are not perfectly correlated., If
information were costless, individuéls who are at firms where the value
of the marginal productivity of those workers has decreased would move
to other firms; labor would be reallocated, until the value of the
marginal productivity of all workers at all firms was the same. Note in
this case the optimal contract would not require the firm provide any
unemployment insurance; individuals would never be unemployed; the only
insurance required would be.wage insurance, and it need not be provided
by the firm. Now assume that information (search) is costly and the
process of gathering information is stochastiec, so that some individuals
who search are unsuccessful.

The risk that is to be insured is not just that the firm has a bad
state; it is the risk that the firm has a bad state, that the individual

searches, and is unsuccessful in finding a job.,3!

31Even if search were costly in time, but not in goods, and if it were

always successful, if individuals had a Separable utility funection, an

individual who happened to be in a low productivity firm and was layed
(Footnote continued)
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If ‘the firm provided complete wage and employment insurance, the
individual at the low productivi;y firm would have no incentive to
search. The more complete the insurance provided, the less incentives
for search, and the less efficient the resulting resource allocation,
The firm, of course, is not interested in the efficiency of the societal
resource allocation; but by inducing individuals to move elsewhere in
bad states, the firm saves the subsidy which is implicit in the wage
contract in those states. If search were observable, the optimal
contract would-provide for unemployment compensatioﬁ which was
conditional upon the level of search. But search is not observable, and
this is what gives rise to the moral hazard problem.

There are two 1ns£ruments which are available to the firm for
inducing search; one of them is to lower the wage of individuals who are
retained, and the other is to lay off workers. In general, Arnott,
Hosios, and Stiglitz (1983) show that both iﬁstrumenta will be emplbyed.
The nature of the search process (the individual either does or does not
obtain employment) introduces a natural non-convexity into the problem,
which implies that even if all individuals are identical, it pays to lay
off some workers; it is not optimal io rely simply on workﬂshabing. But
in addition, some workers are better than others, and for a number of
Eeasons (both information, equity, and 1nst1tutiona15 it ma} not be
poasible to differentiate wages among them, Lowering wages results in a

differentially higher quit rate among the high gquality workers; layoffs

31(continued)

off would not be compensated by any severance pay. Indeed, if leisure
and goods are complements, the optimal contract would entail negative
severance pay, were that feasible.
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do not have a corresponding adver:e effect on qualtity.

On the other hand, when individuals differ in their search costs,
reduced wages have an advantage over layoffs. When wages are reduced,
those with lower search costs will be induced to search for a better job
(where they are more productive); layoffs force both high and ;ou search
cost individuals to search.32

This medel thus has accomplished what the other theories of

implicit contraéts could not do: it has provided an explanation of the

similtaneous occurrence of wage reductions and layoffs {of on the job

and off the job search); and it has provided a model of the labor market

in which there is an equilibrium level of unemployment. {The theory is,
of course, not inconsistent with the theories of implicit contracts with
asfmmetric information; the structure of the implicit contracts
discussed by Arnott, Hosios, and Stiglitz, the specification of wages,
hours, and layoff rates in good and bad states, depends on whether the

state of nature is or is not observable by workers.)

Patterns of Unemployment

We noted in section 2 that a "good" theory of unemployment should
explain not only the presence of unemployment, but also its pattern.
Thus, it should explain layoffs as well as work sharing. Our model does

this. It should also explain which workers get layed off. To some

325evera1 other papers have also focused on the issue of interfirm
mobility. Holmstrom {1983) has considered its implications for the
enforceability of contracts (with workers leaving in good states.) The
paper closest in spirit to the Arnott-Hosios-Stiglitz paper is that by
Geanakoplos and Ito {1981), but they do not focus on the moral hazard
issues which are central to Arnott-Hosios-Stiglitz., For a partial
survey, see Ito {1982). '
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extent, our model does this too. It is consistent with the use of the
senifority aystem of layoffs; younger individuals may have both lower
costs and greater benefits from search. But it does not seem to explain
why certain groups, like woman and minorities, should experience more
cyclical unemployment that do white males, The model presented in Part
II does provide an explanation both for the use of layoffs and for the

concentration of layoffs among certain groups.

The Paradox of the Preference for Being Layed Off

The model has one other failing: it does not provide a
satisfactory resolution of the seeming paradox which arises in many
implicit contract theories, in which the workers who are layed off are
better off than those who are not. Consider, for instance, the case of
a separable utility function; with full insurance, and no opportunities
for being rehired, the pay of those layed off must be the same as that
of those retained; but since those layed off enjoy more leisure, their
“total utility is higher. All workers.would be petitioning to be layed

off, 3334

If (1) there is some probability that a worker3536 yill be

330bV10031Y if U . 13 positive enough, the retained workers will be
better off than Egyed off workers. In the terminology of Arnott and

Stiglitz, being layed off is a marginal utility increasing or decreasing
acclident depending on whether U, >0; with full insurance, marginal

h
utility increasing accidents alzays lead the individual experiencing the
acclident to be better off,

4 . '

3 The result is even stronger if leisure and consumption, are
complements, in the sense that U n < 0. Those who are layed off have
more time to enjoy their goods, Xnd thus recelve more goods than those

who are left to work. In Appendix A we show that if leisure is normal,
layed off workers will be bpetter off,.
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rehired, (ii) we Ignore the effect of unemployment benefits on search;
and (1i1) the firm cannot monitor whether or not the individual is
rehired, and so must set its unemployment benefit as a fixed payment,
than the payment will be set to equate the expected marginal utilities;
that is, if we assume a separable utility function, and let yr be the
individual’s income if he is retained (in the bad state), b be hia
lay-off benefit, and y be his income if he i3 rehired {(a random
variable) then b 13 set so that

Eu' (y +b) =u '(yr)

Whether the expected utility of income is greater or less for the

laid off worker than the retained.worker depends on the shape of the
utility function, on whether utility is a concave or convex function of
marginal utility.‘ While with a quadratic utility functioi the retained
worker is better off, a necessary and sufficient condition for the
worker to be worse off is that there i3 decreasing absolute risk
averaion. (It is straightforward tb derive more general conditions with
non-~separable utility functions under which retained workers are better
off.)

Now we musﬁ take into account the fact that, in the bad state, the

pay of the layed off worker affects their quit propensity. By

35Though there are a few instances of "inverse seniority" -- where *
unemployment benefits plus layoff pay is sufficiently genercus that

workers with greater seniority prefer to be layed off —— this is more

the exception than the rule., See, for instance, Blocm and Northrup

(1977).

361n medels with work sharing, the corresponding paradox is that

workers' utility is higher in the bad state than in the good,
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assumption, the firm is aubsidizing workers in the bad state, 3o would
like to encourage them to leave. Thus, the firm lowers the pay of the
retained workers. This strenghtens the presumption that retained
workers are worse off than laid off workers.

We have established the fact that workers who are layed off may be
rehired means that it is possible that retained workers may be better
off than layed off workers, under the plausible condition that leisure

and consumption are complements or independent.37 Byt whether retajined

workers are or are not better off remains dependent on specific
prOperties of the utility function, and plausible utility functions
still lead to the seemingly paradoxical results. )

Our argument in favor of lowering wages for retained workers, to
encourége them to search, ignored the effect of lowering wages on their
productivity. This is not the first inspance in which we have noted
indirect effects of current wages on the costs facing firms: we earlier
referred to the fact that to the extent that firms had to rely on
reputation mechanisms to-enforce contracts, firms had two motivations
for paying high wages: to enéure the productivity of their current
workers and to lower future recruitment costs.

These are but examples of a more generai phenomena, which we refer
to as the Efficiency Wage Hypothesis, which provideé an alternative, and
we believe more plausible, basis of the theory of unemployment, than the

implicit contract theory.

37There are other ways of resolving this seeming paradox. For instance,

as we noted earlier, if search is time intensive {(but does not use
goods), but always successful, then layed off workers will not be
compensated for the loss of time associated with search. They will be
worse off than retalined workers.
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II

Efficiency Wage Theories of Unemployment

6. The Basic Argument.

The basic hypothesis of the efficiency wage theories of
unemployment is that the {net) productivity of workers is a function of
the wage paid. If that is the case, then firms may be reluctant to
lower wages, even in the face of an excess supply of labor; to do so
might lower the productivity more than proportionately, so that total

labor costs are actually increased. Competitive equilibrium is thus

consistent with a ajtuation in which there is an excess supply of

laborers. The Law of Supply and Demand has been Repealed.

- Moreover, since the relationship between productivity and wage may
differ from industry to idustry, wages {(for similar laborers) may differ

across industries. The Law of the Single Price has also been repealed.

{Thus, there may exist in equilibrium some sector in which these
efficlency wage considerations are not relevant, in which a conventional
competitive wage is paid, while in some other sector{s), higher wages
are paid; these higher paid jobs are obviously rationed, and queues for
these jobs may serve as equilibrating mechanism,38 a substitute for the

adjustments in wages which do not take place because of the effect of

wages on productivity.)

3SIt seems to be merely a semantic quibble to claim that 3o long as

there is some industry in which rationing does not exist, there cannot
be involuntary unemployment. The models we construct have the property
that individuals who are identical (or nearly identical) are treated
differently, and have markedly different levels of expected utility.
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It is important to note that the economy is not always
characterized by unemployment,39 on1y that it may be. And changes in
the economy {(the déstruction of some capital, the change in technology,
etc.) may move the economy from a full employment regime to an

unemployment regime, or may change the equilibrium level of unemployment

in the economy.

7. Alternative Explanations of the Wage-Productive Relationship

There are at least five different explanations.of this phenomenona
which have been discussed in the literature,

The garliest. noted in the development literature, was based on the
hypothesis that, at least at low levels of nutrition, individual's
pr;ductivity depended on their nutrition, which depended in turn on
their pay. A productivity~wage curve of the form depicted in figure 6
was hypothesized by Leibenstein (1957) and subsequently analyzed in
greater detall by Mirrless (1975) and Stiglitz (1976). If i(w) is the
efficiency of a worker receiving é wage w, the firm chooses a wage which
-minimizes the wage costs per efficiency unit,

(13) min w/  a(w)

the solution to which entalls

) A (W) At

w'is referred to as the efficlency wage and is depicted in figure 7 as
the tangency between a line through the origin and the wage productivity

curve,

Assume the aggregate production function of the industrial sector

39

The Repeal of the Law of Supply and Demand is thus a selective repeal.




is of the form

@ =F( L)
where L is the number of workersa, and 1 18 their efficiency. Let
output of the sector be our numeraire; firms in the sector will pay a
wage w*, and hire workers up to the polnt where:

(15)  A(W*)Fr(LA(w®))=u*

the (value of the) marginal product equals the real wage. Let LP(w*) be
the solution to (15). If LD(w*) < LS, the supply of workers to the
industrial sector, there will be unemployment: no firm will have any
incentive to lower wages,

This verslon of the theory is useful in helping to bring qut the
basic structure of the argument, but nutritional considerations are of
limited relevance for wage determination in more developed countries.

The second theory is based on labor turnover (Phelps (1970),
Stiglitz (1974, 1982)): the lower the wage, the higher the rate of
labor turnover; so long as the firm must bear some part of the turnover
costs® this lowers the net productivity of a worker.

This can again easily glve riselto unemployment. To see this most
simply, assume that individuals leave firms for two reasons: they die,
at an exponential.rate, u , or they qult, to obtain a higher paying
Job. Assume for simplicity, that they make s searches per unit time.
Assume all firms paid the same wage w*, Then any firm which pald a wage
greater or equal to w* would have a quit rate of u , while any firm

which paid a wage less than w* would have a quit rate of u + s (since

bo

So long as workers are risk averse, more risk averse than firms, firms
will bear some of these costs. See Arnott and Stiglitz (1983). See
also Hashimoto (1981).
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every firm that the searcher sampled would be paylng a wage in excess of
the lower wage). The quit rate appears as in figure 8. The labor costs
of the firm (per unit time) are

w + (r + q)T
where r 1s the rate of interest and q 18 the quit rate, and T is the
training costs. ((r+q)T represents the amortization of the training
costs.) Clearly, these are minimized at the wage w*. Thus, if the .
economy experiences a shock (a war which decreases the capital stock),
and there is not a coordinated wage reduction, uﬁemployment will
develop. It does not pay any firm to lower its wage, even in the
presence of unemployment (because ths unemployéd workers, though
thapkful now to get a lower paid job, will continue to search for a
still better job.)

This model can easily be enriched to include Individuals differing
in theirAattitudes towards non-pecuniary characteristics of the firm,
and ssarching for a good match between themselves and the firm. While
In the simple version presented in the preceding paragraph, there is ’
alway some full emﬁloyment equilibfium {although many unemployment
equilibria), in a more general theory, the only equilibria may entail

unemployment.“‘

L”Not.e that this problem could be resolved if Individuals could be
forced to pay all of their traininglcosts but this would give rise to a
moral hazard problem on the part of the firm: it would have an
Incentive to charge individuals for allegedly training them, and then
fail to provide any training. This problem may be partly resolved by
use of contests (Bhattacharya (1983)) or promotion ladders (Carmichael
(1983)). Moreover, individuals may not have the capital to pay for all
of their training costs. In any case, as we have noted, If individuals
are risk averse, it is not optimal to force workers to bsar the entire
brunt of the risk that he may be 111 suited to the firm. As a factual
ratter, firms do bear some of the turnover costs.
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The third theory (Stiglitz (1976), Weiss (1980) Nalebuff and
Stiglitz (forth=coming)) 1s based on imperfect information corcerning
the characteristics of workers (and/or an inability for legal or
sociological reasons to differentiate wages among individuals whose
characteristics differ.) The quality mix of applicants depends on the
wages offered (and the quality mix of those who quit a firm depend on
the wages paid to its current employees). In.general, by paying higher
wages, one obtainé a higher quality labor force.u2

The fourth theory is based on imperfect information concerning the
actions of workers: the costs of monitoring them perfectly in the
presence of such costs, firms must have some method of inducing "good
behaviqr", some threat against workers that are caught shirking. Ir
there were full employment, any worker who was fired would immediately
simply find another job (at the same wage). To induce workers not to

shirk, firms thus attempt to raise their wages relative to that pald by

ll2To obtain an efficiency wage, one must show more than a dependence of
quality on wages, but that quality increases sufficlently fast with
wages that it does not pay firms to lower their wages in the face of
unemployment. Conditions under which this occurs have been derived in
Stiglitz (1976, 1982).

Some have objected to this theory on the grounds that firms
eventually learn individual's abilities; hence workers could be required
to post a bond, which they would forfeit if it turned out later that
they were not as good as they claimed. The objections to this are
aimilar to those discussed earlier concerning the requirement to make
individuals pay all of their training costs. Individuals may not have
the capital to post the bond, and there is a moral hazard problem on the
part of the firm. Some effective bond posting does occur, when
individuals intially accept a lower wage, until they have proven
themselves; but this imposes a further cost on individuals, in an
inefficient intertemporal pattern of consumption.

Even when individuals are not well informed about their abilities,
it may pay a firm to offer an above market wage, to elicit a larger
applicant pcol, among which it can select those which are best matched
with the firm.

What is at issue here is in part an empirical question: do firms

{Footnote continued)
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others. This has two consequences. If all firms were identical, then
they would not raise their wages relative to each other, but as they
raised wages, their demand for labor would decrease, and unemployment
would increase. So long as the level of unemployment compensation i{s
less than the market wage, the period of unemployment serves as a
discipline device. The equilibrium level of unemployment may be
depicted as in figgre 9, Assume there are only two levels of effort
(0,e) and thét the unemployment compensation level is fixed, It seems
plausible that the lower the level of unemployment, the higher the wage
the firm must pay to make it worthwhile for an individual not to shirk.
This no shirking wage is depicted as an upward sloping curve, increasing
with the level of employment. The demand for labor (assuming that
workers do not shirk) is the usual downward sloping function of the
wage. The equilibrium is the intersection of the two, 43

The major objection to this theory i{is that there are other methods
of providing diacipline to the labor force, e.g. rbrcing them to post
bond. The limitations on these mechanisms are well known (see footnote
24 above), but it i{s worth noting that firms do employ indirect forms of
bonding to some extent. Hall has noted tﬁat unemployment rates are
highést among groups who, because of limited resources, are least able
to post bonda,

The difference between the last two models and the standard

u2(continued)
believe that by lowering wages they will lower the quality of their
labor force, with a 10s8s in productivity exceeding the savings in wages?

n3This version of the theory is developed by Shapiro and Stiglitz
(1984), 1In their more general model, monitoring costs (and hence
monitoring intensity) is endogenous. See also Calvo (1979).




-48-

competitive paradigm should be noted: the latter assumes that all
individuals are paid strictly on a piece rate, that their actions can be
perfectly monitored. If they perform the contracted for action, they
get paid; if the don’t, they don't. In fact, most individuals have at
most a small fraction of théir compensation depend directly on

‘ performance; in many cases, individual performance cannot be directly
observed; at best, group performance can be observed, and then only with
a lag, Firms do care about the quality of their labor force; they are
worried about providing incentives to their workers {in the competitive
paradigm, the firm could care less whether a worker decides to work or
not; there is a competitive supply of workers readily-avai}able to
perform any service; a worker who dées not do what he has contracted to
do-is replaed by one who will).

The fifth set of theories are the sociological theories recently
propounded by Jorge Akerlof (1984). Though many of the patterns of
behavior which he describes might equally well be described by one of
the theories which we have provided here, there are some which are not.
In particular, he noted that individuals® performance depends critically
on whether they believe they are being "fairly" treated, We shall
return to this observation later.

Though the five theories differ in a number of important respects,
they have a common mathematical structure: the net productivity of a
worker at the ith firm is a function of the wage paid by the firm, Wi
wage paid by other firms, w, and the unemployment rate (or, more

generally, the expected duration in the unemployment pool)

Moo= ag (g, Wy, u)

The equilibrium level of unemployment, and wage structure may be




-4g-

derived, and the consequences of various poliey changes investigated,

for alternative specifications of 1 .

8. Patterns of Unemployment: A Further Implication of the Efficiency

Wage Model.

The Efficiency wage models are not only consistent with there being

unemployment in a competitive market equilbrium; they provide some
insights into the patterns of observed unemployment. If groups differ
in their relationships between wage and productivity, as illustrated in
figure 10; equilibrium will be characterized by some groups being fully
employed, other groups being partial employed, and still other groups
being rationed out of the market. Changes in the aggregate demand for
labor will have very large differentiél effects on the employment of
different groups. (This is in contrast, for instance, to the standard
theories, were the wages of different groups might be arfected
differentially, but there is not reason to expect, once wages have -

adjusted, differential unemployment rates among different groups.)

9. The Consequences of Policy changes.

The policy consequencea may differ markediy depending on the
explanation of the dependence of productivity on wages. Consider, for
instance, an increase in the uhemployment compensation. 1In the
"shirking" version of the efriciency'wage model, this results in firms |
having to ralise thelr wages, to induce workers not to shirk (the penalty
for being caugntlis smaller at any fixed wage and unemployed level);
this in turn results in a higher equilibrium unemployment rate and a

higher real wage. On the other hand, in the quality-efficiency wage
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model, an increase in unemployment cqmpensation may have a differential
effect on the search intensities of individuals of different abilities,
and thus shift the wage-productivity curve facing different firms. Ir
low productivity workers' search is reduced relative to the high
productivity workers, then the appl;cant productivity-wage curve may
shift up, as in figure fl, with a consequent change in the wage (it may
either increase or decrease), and increase in the demand for labor. In
figure 12 we have depicted a case where there are low and high
productivity individuals but the number of individuals of each
productivity type who search for a job is affected by the level of
unemployment compensation, In figure 12a the mean ability of those
applying at high wages is increased; the wage is unchanged, but the
demand for labor increased; while in figure 11b the mean ability of
those applying at high wages is decreased sufficiently that the optimal
wage is lowered (and unemployment is consequently eliminated.)

All of these models should be contrasted with the policy
implication of the naive fixed price model, in which an increase in
uneﬁbloyment compensation would be unambiguously desirable, since wages
and prices are (by assumption) unchanged, while the unemployment
compensat ion 1ncreases'aggregate demand.

Thus, though the structure of the equilibrium with the efficiency
wage model and the fixed price model may look very similar {real wages
do not respond to the presence of unemployment), and a careful general
equilibrium analysis of an economy with efficiency wages would entail
the same kind of detailed analysis of spill-overs and constraints that

have characterized the fixed price literature, the comparative statics

analysis and the analysis of the consequences of policy changes is
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completely different. For in our models, real wages, though not falling

to the market clearing levels, do respond to changes in policies.

10. The Efficiency Wage H!Eothesis and C!clical Fluctuations

We have seen in the previous section how the efficiency wage model
can give rise to an equilibrium level of unemployment. Changes in the
economy, in say the level of productivity of workers, in the capital
stock, in the ievel of unemployment compensation, give rise to different
levels of equilibrium unemployment. Thus, one approaéh‘to seaing
uhethér (or the extent to which) the efficiency wage model provides
insights into cycical fluctuations is to acertain the extent to which we
can identify parameter changes which would result in a change in the
equllibrium level of unemploymént.

For instance, it is easy to show that a lowering of the demand
curve for labor in figure 8 (for instance, as a result of the
destruction of some of the country's capital stock) will result both in
lower wages and 2 higher unemploymeﬁt rate.

But the insights obtaiﬁed from the efficlency wage hypothesis
extend beyond those directly obtained from this kind of equilibrium
analysis. Even if equilibrium were characterized by full employment,
the economy's adjustments to disturbances may be such as to result

(frequently) in unemployment il
| The argument may be Seen most simply by considering the labor

turnover model present above. We noted there that there exists a full

y

The remarks in this and the next section are based on research in
progress, and therefore are of a more speculative nature than results
reported earlier in this paper.
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employment equilibrium, in which all firms pay a wage, w** at which the
demand for labor equals the supply. Assume that some of the capital
stock has been destroyed, so that there is a new full employment
equilibrium with a lower real wage.

Consider now what happens if there is any friction in the wage
setting process, Assume, in particular, that all contracts last for two
periods (seconds, days, years?) and that some contracts come up for
renewal in even pericds, others in odd; assume further that firms can
hire within a period. Then given even this slight amount of friction,
the only equilibrium entails the real wage remaining unchanged, with the
resulting increase in unemployment. (If the firms which have the option
of lowering their wage did so, they Qould find that they experienced a
higher quit rate, and lower profits.)%5

The argument is, of course, more general than this simple example:
since the optimal wage at one firm depends on the wage at the other
firms (and the unemployment rate), given that (some firms) do not
adjust, it does not pay others to adjust to the full equilibrium levels,
Adjustments may occur, but they occur slowly."l6

Furthermore, the private losses from not reducing wages in the
efficiency wage model are of second order, while in the standard

competitive model, they are first order; that is, if we write the

5See. for instance, J. Taylor, for a discussion of staggered contracts,
The thecry, as presented, does not explain why contracts should be
staggered. Hosios has developed a theory, based on information costs,
for why in equilibrium, contracts would not be signed simultaneously by
all firms.

6For' a more formal development of these lideas, see Stiglitz
(forthcoming).




=53~

profits of the firm as a function of its wage, the wage paid by other

firms, the amount of labor hired and a vector of other parameters,

po= p (W ,w, L,n

in the efficiency wage model, the wage is set so that

while in the standard competitive model, the wage is always the lowest
wage at which the firm can obtain workers. Assume now that some
paramenter Ny has changed and that the wage at which a firm can obtain
workers 1s lowered. In the efficiency wage model, the wage will be
lowered

dw

dn

but the change in profits from this change in wages is zero (since

P, = 0). But in the standard competitive paradigm, if firms can obtain .

workers at lower wages, their profits are strictly increased.

As a result, one might expect some "almost rational" firms not to

fully adjust their wages in response to disturbances which they face.
(See Akerlof and Yellen (1983)). Such distortion in the behavior of one
agent in the economy has, of course, its general equilibrium
consequences, e.g. on prices elsewhere in the economy. Butrthese are in

the nature of pecuniary externalities, and were the economy initiallly
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at a pareto efficient allocation (where rationing did not occur, e.g.
because of efficlency wage considerations), the economy would still be
pareto efficient; but under the circumstances described here, there are
real welfare consequences of these failures on the part of some firms to

adjust their wages."7

11. Nominal Versus Real Rigidities

There is a widespread belief among macro-economists that it is
nominal rigidities, not real rigidities, which are to be explained. The
evidence on this matter is not completely convincing. The few
experiments on fully neutral monetary changes -- the change from old
francs to new francs -- Suggest that such changes may have relatively
few real effects. Other forms of monetary injection are never
uniformily distributed among the population, and it is easy to construct
(not necessarily plausible) models in which non-uniform monetary
injections will have real effects. Moreover, economies which have
practiced extensive indexing (so money wages are not rigid) have
experlienced episcdes of unemployment just as economies in which indexing
is not so widely practiced.

Still, it is worth noting that two versions of the efficiency wage
model may give rise to rigidities in money wagea. In the labor turnover
model, we noted an indeterminancy of equilibrium. If all firms were
paying a wage w, it would pay them to continue to pay that wage, in

spite of a change in the demand or supply of labor. The critical wage

4
7This result is an application of a more general result on market

mediated extenalities in economies with incomplete markets and imperfect
information (Greenwald and Stiglitz, 1983),
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could be set in money or real terms., If each firm believes that all
others are going to leave money wages unchanged, it would not pay any
firm to change his {money) wage. In an economy which has not
experienced rapid rates of inflation in the past, it may be natural to
wfix" on the money rate; while in other econcmies, where indexing is
more prevalent, it may be the real wage which is rigid.

The second explanation is based on Akerlof’s sociological theories
of the efficiency wage. If individuals come to believe that money wage
reductions are unfair, then it does not pay firms to reduce thelr money
wages, At one level, such an explanation seems unsatisfactory: why
‘should individual come to view nominal wage changes of any moment? But
- if uorkers‘éxﬁibit‘such irrationalities, it pays for firms to reflect
those irrationalities in their wage setting policies. Such a theory may
have some degree of plausibiltiy for the short run, in an economy which
has had little experience with inflation; but it is unconvincing in the
long r;nz but then do we have much evidence of nominal wage rigidities

in such economies?

Conclusions

Those of us brought up in traditional Keynesian macro-economics were
taught the importance 6f the assumption of wage rigidipy. This was
described as a Fact of Life, explained by vague reference to certain
institutional factors, If uage rigidity is as central to the
explanantion of unemployment as many modern renditions of Keynes seem to
sﬁggest. surely we heed to explain this wage rigidity. The objective of

this paper has been to investigate two important classes of

explanations.
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The first approach, the implicit contract theory, has had a long,
but sad, history,48

The simpler models put forward a decade and a half ago provided an
explanation of the lack of variability of real wages, but not an
explanation of unemployment. The more complicated asymmetric
information models were found unconvincing: they more easily gave rise
to over-employment than underemployment, and the forms of contracts to
be expected, were asymmetric information considerations paramount, are
not observed. Other versions of the asymmetric information implicit
contract model, explicitly long term in nature, may give rise to fyll
employment, Two versions of the implicit contract model did give rise
to unemployment: those with limitations on the complexity of the
contracts which could be designed and these in which Search was costly
and could not be monitored, Though these may provide part of the
explanantion of the observed patterns of wages and unemployed, of who
becomes unemployed, and why unemployment takes the form of layoffs

rather than work-sharing, additional insights may be obtained from the

uBThere is the suggestion in the implicit contract approach that, since
the terms of the contract, which lead upon occasion to unemployment, are
signed voluntarily, the unemployment generated is not really involuntary
unemployment; and that since the contract maximized expected profits,
given the level of expected utility of the worker, since the contract
is, in this sense efficient, the market equilibrium is efficient. While
the first question, whether the unemployment is voluntary or
involuntary, is mainly a matter of Semantics, the second conclusion,
that the market equilibrium is pareto efficient, is as we have noted
incorrect. There exist, in general, governmental interventions in the
market which can both increase profits and increase the expected utility
of workers, (See Newbery and Stiglitz, 1983, Arnott, Hosiocs, and
Stiglitz, 1984.) (The result that -~ even when contractual arrangments
between parties are "locally efficient" -- the general equilibrium is
not pareto efficlent is more general, and holds whenever there are
problems of moral hazard or adverse selection. See Greenwald and
Stiglitz (1983).)




—57-»

second approach, the efficiency wage models, These not only provide an
i:xplanation of the existence of unemployment equilibrium in competitive
economies, they also provide part of the explanation of the observed
patterns of unemployment, of who becomes unemployed, and why
unemployment takes the form of layoffs rather than work-sharing. They
provide an explanation for why different firms may pay similar labor
different wages, They explain wage stickiness, both why firms may not
loose much if they fail to adjust their wages, and why, when they adjust
their wages optimally, they adjust them slowly.

The two theories are, of course, not mutally exclusive:
employer-employee relationships are frequently long term relationships;
what affects the quality of the labor force attracted to a firm, or the
effort which a worker exerts, is not just the wage at the moment, but
his life~time prospects.

The issues we have raised, concerning the nature of insurance, the
presence of asymmetric information, the limitations of enforcement
mechanisms, and restrictions on the degree of complexity of feasible
contracts, are all relevant in the design of the contract. They must
all be taken into account in explaining cyclical movements in wages,
hours, and employments. Our argument is that while simple efficiency
wage models can provide a plausible explanation of unemployment, simple
versions of the implicit contract model (with or without asymmetric
information) can do s0 only under highly restrictive and implausible
conditions, and have some important counterfactual implications.

We have just begun the exploration of the full implications of these
efficiency wage models, In the end, they may prove a3 unsatisfactory as

the earlier versions of the implicit contract theory; empirical
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predictions of the theory may be shown to be inconsistent with the
observed facts, But for now, they seem to provide the most fruitful
direction of research, in extending our underatanding of wage

rigidities, this central element in the Keynesian legacy.




Appendix A

Proof that layed-off workers are better off than retained workers,
under hypothesis of normality of leisure.

We assume that firms provide supplementary unemployment benefits.

The optimal contract maximizes profits, subject to individual's
obtaining an expected utility of U, i.e. it maximizes

S[6 h-ylf(s) + sf f(s)ds
A AY

subject to

JLUCy n)f(S)dS + SU(S + b0)f(S) dS >(<) U
A A'

as a function of his 1ncoﬁe, y, and hours worked, h; and 6(s) is the
productivity of an individual in state S. It is straightforward to show
that the solution to this entails

Uy = constant;

individuals obtain perfect insurance, in the sense that their marginal

utility of income in all states is the same. Differentiating (A.1), we
obtain

dy
= " ny/ly
thus
du .
= = Uy - Uy Uhy < or >0 as leisure is ZTg;:iior
— )

Yy
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Appendix B

The optimal contract (without self-selection constraints) must satisfy

(B.1) BEUy(hz.Yz)*Uh(hg.Yz) =0

(B.2) 8 Uylhy, ¥y )40, (hy,yy) = 0
T

P Uy(hy,yy)

Without loss of generality, we let Y, = yz'.
Then from (B.1), h, = hy*, where

Wylha®s ya*)+lythy'y,") = 0
Let Uy(h 2"+¥2*) = U,*. Totally differentialy (B,2) and (B3) we obtain
(letting p'/p = A)

U U de
hh hy dh1 . 1
O Un 9
Uh Uy
Let ¢ = -U y b = Uhy y @ = Uhh .
QY Un Un

/D dhy = (A%c) - bAnge ; = A(1-bhye,) * c

d61

91D dyT =0 aAh1. * e, (A-b) = BTA [ah1+1] - b81

dB1

where D = (A+c) a + bo 1 (A-b)

= A(a+ba1) + ac - b2 ]




Define

si - 81(h1‘-h2) - (Y]‘Yz). 1 =1,2

dS; =h, - h, +1 [c+b - A (bh, 8, +ah)} ]
W L
D d32 = (52 ~ 1) (A+c-Abh 8,)
w5
+ (e*b - A(bh1a1+ah1)]
Direct calculations verify thét
dh = (b+c) >(<) 0 as b+c >(K} O
dI g(c+2b) + a
dC = a+be >(<) 0 as a+be >{<) 0
dI 8(c+2b) +a
where C = consumption,
Hence, at 61 = 82
d31‘ <) 0 ah
o as <(>) n

dB1 1 —a +Aa
where o = share of labor =y
Bh
and A = A(Bh-y) = firm's measure of relative risk aversion
n = -y dlnh = income elasticity of labor supply
ar
It immediately follows that if A=0, the individual works more hours in

the good state than in the bad (h1>h }. It also immediately follows
that for states near each other, Hhegher there 13 over or

underemployment simply depends on whether leisure is normal or inferior.
Moreover, if leisure is normal, and firms are risk neutral, cone always
obtaina either full employment or over employment, since h1 > h2 .
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Special cases: (a) separability
Separabllity ensures normality, and th > 0,
da1
The condition for dS1 >0 can now be written (at 91 - 82
de1
(1-a) v-Aav<oD

where

C = UyyY = worker's relative risk aversion

v = Uhhh/Uh = worker's elasticity of marginal disabllity of effort
(b) U= U{y-v(h))
This utility function has the property that b+e = 0,

a+bbB=a=~co8=v" >0

vl

but since

b =u"/u' <0, dh./ds > 0, and if the two states are far enough
apart, there will be full employment (the constraint 82 2 0 is never
violated, aince dS2 < 0).

dBT
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FIGURE 1la

Indifference curve, good state

/

Indifference
curve {bad state)

3

Iso-profit curve
bad state
(slope=92) &~ Igo-profit curve, good state

slope = G]

Self-selection constraints satisfied in first best equilibrium.




FIGURE 1b

Self-selection constraint not satisfied in first best

equilibrium. 1In the good state, the firm would prefer

E2 to El'




Figure 1lc

Self-selection constraint not satisfied in first best

equilibrium: in the bad state, the firm would prefer E1 to Ez.

Note that individuals are better off in a bad state.




FIGURE 2a

1
Contracts E2 and E1 satisfy the self-selection constraints,

but there is underemployment in the bad state (to force

truth telling, employment is restricted in bad state).




FIGURE 2b

v
Contracts E2 and E1 satisfy the self-selection constraint,

but there is overemployment in the good state (to force

truth telling, employment is expanded in good state.)




_FIGURE 3

If Uyh = 0, there will always be over-employment.




; - Figure 4

With infinitely risk averse firms (and finitely risk averse

individuals) in the good state, the firm always prefers
Ezlto El.
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¢ individual's
risk aversion

Figure 5

Critical value of firm relative risk aversion (A), below
which the only equilibria entail over or full employment.
Increasing workers elasticity of marginal disutility of
labor and reducing the workers degree of risk aversion
make under-employment equilibria more likely.




FIGURE ba

u=y=-ah
S 62<a<;el

If leisure and-consumption are perfect substitutes and
firms are risk neutral, self-selection constraints are

alvays satisfied infirst best equilibrium,




FIGURE 6b

The self-selection constraints are not binding,
even with a non-linear technology.




FIGURE 6¢c

U(y1 - ahl)
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h

Self-gselection constraints are still satisfied if firms

are risk averse.




FIGURE 6d

If firms are risk averse and there is diminishing returns
(to the number of hours worked by each worker), then there

may exist an underemployment equilibrium.




Figure 6e

1f individuals have utility functions of the form U = U(y-v(h))
and firms are risk neutral, then the first best equilibrium -
always satisfies the self-selection constraints,




FIGURE 7

Wage-productivity
curve

w* is the efficiency wage. At w*, wage costs per-efficiency
unit are minimized.




Quit rate

FIGURE 8

quit rate function

| ¥+ (r+a)T

wk

w* is the efficiency wage. At w¥, total labor costs
(including turnover costs) are minimized,




FIGURE 9

no shirking
wage

Demand for labor

Full employvment

If monitoring is costly, the only equilibria entail
unemployment. A decrease in the demand for labor will
result in lower real wages and more unemployment,




FIGURE 10

Consequences of differing wage productivity functions: some

groups will be fully employed (group 1), some partially employed
(group 2) and some completely unemployed (group 3).




FIGURE 11

Efficiency wége relationship after increase
in unemployment benefits

Efficiency wage relationship before
increase in unemployment benefits

w
An increase in unemployment compensation may change

wages and the demand for labor.

 FIGURE 12 _

A i Efficiency wage relationship
after increase in

| 2 ,
nemployment benefits

Efficiency wage relationship
before increase in
unemployment benefits

Two group case: an increase in unemployment compensation

leaves wages unchanged but reduces unemployment.
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FIGURE 12b

Efficiency wage relationship

before increase in unemployment
benefits

Efficiency wage relationship

after increase in unemployment
benefits

Two group case: an increase in unemployment compensation

lowers the wage and reduces unemployment.




