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Macroeconomic theory contains two com- 
peting explanations of business cycle fluc- 
tuations. According to the intertemporal 
substitution mechanism (ITS), observed vari- 
ations in employment represent the opti- 
mal response of labor supply to (misper- 
ceived) variations in the expected real rate of 
interest. A competing theory is offered by the 
literature on overlapping contracts that at- 
tributes employment variations to contracted 
nominal wage rigidities. Such rigidities pre- 
vent prices from adjusting in a way that 
would allow quantities to mimic the theoreti- 
cal predictions of the Walrasian market- 
clearing model. Both of these theories in- 
corporate the property that employment 
converges in the long run to a natural rate of 
employment. 

This paper develops an alternative theory. 
It presents a model of an economy in which 
agents are rational utility maximizers with 
perfect foresight of future prices-neverthe- 
less the competitive equilibrium is Pareto 
inefficient. This situation arises because the 
economy does not contain a complete set of 
markets. Perfect capital markets do not exist 
because of asymmetric information (AI). A 
complete set of futures markets does not 
exist because agents have finite lives and 

trades cannot be negotiated with the unborn. 
These two sources of market failure are 
modeled by embedding a theory of AI con- 
tracts into an overlapping generations model 
(OLG) in which a critical role is played by 
the additional assumption that in some states 
of nature bankruptcy may be a binding con- 
straint. The nonexistence of futures markets 
generates a model with the property that 
government debt is real wealth which implies 
that fiscal policy can have a permanent effect 
on the real rate of interest. The bankruptcy 
constraint translates changes in the rate of 
interest into changes in the frequency of 
contract default-simply stated, a high inter- 
est rate increases the probability that a firm 
will go bankrupt (or that it will layoff 
workers).' 

In sharp contrast to either the new classi- 
cal or the sticky price contract explanations 
of business cycle fluctuations, this theory is 
not a natural rate theory even in the long run. 
It predicts that the steady-state employment 
level is an endogenous variable which varies 
systematically with fiscal policy. 

I. Model Structure 

In a model with asymmetric information, 
it is important to be specific about who 
observes what when. It is convenient for this 
reason to use a modified form of the overlap- 
ping generations model which is adapted 
from the work of Peter Diamond (1965). 

It is assumed that time is divided up into a 
series of periods and that during each period, 
agents either produce goods or they ex- 
change goods. Periods of production are in- 
terspersed with periods of exchange and the 
two sorts of activities are referred to as pro- 
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duction and market periods, respectively. 
Market periods are referenced with the nota- 
tion Mt, t =1,2... and production periods 
with the notation Pt, t = 1, 2 ... and the 
ordered set { Mt, P,: t = O,..., x } defines the 
sequence of all periods. Agents are assumed 
to live for two production periods and three 
market periods (see Figure 1 which outlines 
the temporal sequence of events). 

I refer to generations with the notation 
Gt where the subscript t corresponds to the 
first production period of the representative 
agent's life. A representative agent of genera- 
tion t is born in market period Mt-1 at 
which there are three generations present 
the newly born generation Gt, the generation 
Gt_- each of whom is in the transition from 
youth to old age, and the old generation 
Gt-2, each of whom is about to die. There is 
no growth and so each generation contains 
the same number of individuals. 

In the first production period Pt, the indi- 
vidual supplies labor services that are com- 
bined with a single unit of capital. Labor and 
capital are combined according to the provi- 
sions of a contract that is written at the 
market period Mt_ immediately preceding 
production. It is assumed that production 
takes place on distinct "islands" and that 
there is no auction market for labor. There is 
a single good which may be consumed or 
used as capital in the following period. It is 
produced using a Leontieff technology and 
the gross quantity of output that is available 

on each island in each period (including de- 
preciated capital) is given by 

(1) yt = kt(1-d-A1t)+ amin(kt, It)s. 

The labor supply decision is dichotomous, 
ItE {0, 1). The worker chooses whether or 
not to work after observing a random pro- 
ductivity shock, s, and if he or she chooses 
to work then depreciation occurs at a faster 
rate than would otherwise be the case. The 
symbol d represents depreciation due to nat- 
ural wastage, decay, etc., and A represents 
the additional depreciation that occurs if the 
machine is used for productive purposes. 

In equilibrium, optimizing agents will in- 
vest a single unit of capital with each worker 
and (because of the assumption that the 
technology is Leontieff) this allocation will 
be independent of the rate of interest. The 
assumption of a fixed coefficient technology 
is restrictive, but nothing of substance hinges 
on it,2 and it does result in a considerable 
clarification of the mechanism by which the 
rate of interest can affect the probability of 
bankruptcy. In Section V, I show that a 
higher real interest rate will cause a loss in 
output because more firms go bankrupt and 
because asymmetric information causes firms 

2 My 1985 paper presents a model in which the 
technology allows capital-labor substitution that has 
qualitatively similar results. 
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to write contracts in which bankruptcy may 
be inefficient. The assumption of a Leontieff 
technology allows us to abstract from the 
mechanism of capital-labor substitution (that 
would also suggest that a higher rate of 
interest would be associated with less output) 
and it serves to clarify the role of bank- 
ruptcy. 

The random productivity shock s is as- 
sumed to be an independent drawing from a 
probability density function h(s) with sup- 
port in the interval [0,1]. Each worker re- 
ceives a different drawing from the same 
density function. I refer to the wage as w, 
and to the gross return to the capital owners 
(one plus the interest rate) as Rt. 

At the market meeting Mt, the worker and 
the capitalist divide up the output yt accord- 
ing to the provisions of the contract that was 
written at the previous market meeting. The 
worker consumes the amount co and allo- 
cates the rest of his/her income across a 
portfolio of assets that may consist of con- 
tracts with the new generation of workers, or 
of holdings of government debt that pays a 
guaranteed real return Rt in the following 
period. 

At the final market meeting of life, the 
individual consumes an amount c'+1, equal 
to his or her gross portfolio returns, and dies. 

II. Risk and Time Preference 

Nothing of substance in this analysis 
hinges on attitudes to risk and it is exposi- 
tionally convenient for the presentation of a 
theory of contracts with default if both par- 
ties to the contract are risk neutral. The 
usual way of modeling preferences under 
uncertainty is to assume that agents maxi- 
mize expected utility-but the assumption of 
lifecycle von Neumann-Morgenstern (N-M) 
utility functions links risk preferences and 
time preferences in an overly restrictive way.3 
To separate these factors I adopt the or- 
dinal certainty equivalence (OCE) repre- 
sentation of preferences developed by Larry 

Selden (1978, 1979) as an alternative to the 
standard expected utility hypothesis. 

At market meeting Mt, the agent will make 
choices over the certain-uncertain consump- 
tion pairs co' x ct+1. At this point in time, 
wage uncertainty has been realized but the 
portfolio return is a random variable. The 
work by Selden allows one to define an ordi- 
nal utility index u(ct, Ct+i) that expresses 
time preferences. c +I is the certainty equiva- 
lent of the uncertain consumption stream 
ct+?(Rt+l) that is found by defining a sep- 
arate N-M utility functional to express the 
individual's attitudes to risk. We shall be 
concerned with the case in which agents are 
risk neutral. This implies that the agent will 
choose the bundle ct?,ct+l to maximize 

(2) u co I E [(w -t c)Rt+,]). 

An implication of this specification is that 
the investor cares only about the mean of the 
distribution of the random portfolio return 
R?t+1 

The other signatory to a contract will be a 
newly born individual whose utility will indi- 
rectly depend on the wage wt. In order to 
define how this agent will behave when faced 
with an uncertain prospect, I shall adopt a 
straightforward generalization of the OCE 
representation of preferences. It is assumed 
that the agent looks ahead to the choice that 
he or she will make in the following period 
and replaces co?1 with its certainty equiva- 
lent. This is found by defining a separate 
N-M utility functional to express attitudes to 
first-period consumption risk. It is also as- 
sumed that this functional is linear in cot+?, 
which implies that the young agent will care 
only about the mean of the distribution of 
wt.4 

3 The only N-M utility function that allows both 
parties to a contract to be risk neutral is of the form 
a + ,fc + yc>+; it implies that individuals have linear 
indifference curves. 

4Formerly, it was assumed that at M, the young 
agent maximizes u(c,?+1, c,'+2) where 

t + = v? [fv?( cj+( ) h (s) ds]; 

+2= v' fV'(c+2)h(s) ds] 

Risk neutrality is imposed with the assumption that vo 
and v' are linear functions. 
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III. Aggregation Issues and Expectations 

The introduction of noise at the micro 
level provides a motivation for the use of 
contracts, but it is inconvenient at the level 
of the economy as a whole. In order to 
sidestep some of the issues that are in- 
troduced by a stochastic rational expecta- 
tions equilibrium, it is assumed that there 
exists a continuum of agents in each genera- 
tion- agents are indexed by the random 
productivity shock that they receive in their 
youth. This assumption implies that aggre- 
gate output and relative prices will be non- 
random even though the output of each indi- 
vidual firm is a random variable. Aggregate 
output will be equal to the integral of the 
output of each individual firm, given by 

(3) Y= f y(s)-h(s) ds. 
0 

In Section VIII, a rational expectations 
equilibrium will be defined. My assumption 
that there is no noise at the macro level 
implies that there is no aggregate uncertainty 
and so this equilibrium concept will reduce 
to the more tractable assumption of perfect 
foresight. Before describing the properties of 
a perfect foresight equilibrium, I describe in 
detail the sorts of contracts that would be 
written by rational agents in this economy. 

IV. Contracts 

Recent work in the theory of implicit 
contracts (Costas Azariadis, 1983; Sanford 
Grossman and Oliver Hart, 1981) has shown 
that asymmetric information induces em- 
ployment distortions if the party with super- 
ior information is risk averse. Complete in- 
come insurance is precluded by the existence 
of moral hazard, but partial insurance is 
achieved at the cost of some productive in- 
efficiency. The theory developed below is 
related to this work. 

It is assumed that a contract is written 
between a risk-neutral worker/entrepreneur 
and a risk-neutral owner (or owners) of 
capital, and that it is the worker who has 
superior information. In place of risk aver- 
sion, assume that the worker has limited 
resources and so bankruptcy is a possible 

option in some states. This assumption causes 
the worker/entrepreneur to act as if he or 
she were risk averse and to write a contract 
in which employment is lower on average 
than it would be if both agents were symmet- 
rically informed. An important implication 
of using a bankruptcy constraint to generate 
risk-averse behavior is that the magnitude of 
the employment distortion is predicted to 
vary systematically with the rate of interest.5 

A contract is defined to be a payment to 
the owner of capital R(s) and an employ- 
ment level l(s) as a function of the state of 
nature. Contracts that are written at market 
meeting M,_1 stipulate how the proceeds of 
production in production period P, are to be 
divided between the worker and the capital- 
ist. Assume that the worker must design a 
competitive contract in order to maximize 
his or her own expected wage, subject to the 
various constraints on the set of feasible 
contracts which are described below. 

A. Competition 

It is assumed that the worker/entrepre- 
neur must bid for funds in a competitive 
contract market. Capital is rented from a 
member of the older generation who is as- 
sumed to have an alternative store of wealth 
which pays an expected return of Rt. Since 
the capitalist is assumed to be risk neutral, a 
feasible contract must satisfy the constraint6 

(4) E [Rt(s)] ? Wt. 

B. Incentive Compatibility 

It may be shown that the allocation which 
results from an AI contract may always be 
duplicated by another contract in which it is 
in the interest of the agent to tell the truth 

5Bankruptcy constraints are explored elsewhere in 
the literature by David Sappington (1983) and a related 
model at the micro level is developed by Joseph Stiglitz 
and Andrew Weiss (1981). 

6Note that the assumption that the capitalist is risk 
neutral could be relaxed to allow risk-averse behavior. 
The assumption that there is no aggregate uncertainty 
would allow the individual investor to obtain complete 
income insurance through portfolio diversification and 
an individual risky contract would not offer a risk 
premium in equilibrium. 
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(Milton Harris and Robert Townsend, 1981; 
Robert Myerson, 1979). There will, there- 
fore, be no loss to restricting attention to 
those contracts for which truth telling is an 
optimal strategy. 

Since the worker may only choose two 
employment levels 1 E {0, 1), it is clear that 
the capitalist will only be able to distinguish 
between two states. The set of feasible con- 
tracts will consist of those that make one 
payment R1 if 1=1, and another payment 
R0 if 1 = 0. Ex post, the worker will observe 
s and choose that employment level which 
maximizes his or her wage, where the wage 
will equal the value of the firm minus the 
payment to the capitalist: 

(5) wt= (1-d)+als-A-R, if 1=1; 

Wt = (I - d) - Ro if 1=0. 

The entrepreneur will operate only if the 
first of these expressions exceeds the latter, 
that is, only if as > A +(RI - R0). 

C. Limited Liability 

Since the worker has no initial wealth, 
payments to the capitalist can be no greater 
than the scrap value of capital. This places 
an additional constraint on the set of feasible 
contracts 

(6) R0<1-d. 

This constraint turns out to be critical to the 
theory developed below. 

V. The Optimal Contract 

A Pareto optimal contract will solve the 
following problem: 

(7) Max (1-d)-Ro + 
Ro, RI 

f (as-A-(R1-Ro))h(s) ds, 
as =A + RI-Ro 

subject to 

(8) 

RO+f (R1-RO)h(s) ds > R, 
s = A + RI-Ro 

(9) Ro<l-d. 

If the two parties to the contract were 
symmetrically informed, then the optimal 
employment rule would be given by 

(10) 1=1 if as2A. 

That is, they would produce only if the state 
is sufficient to cover the excess depreciation 
involved. If bankruptcy were not a problem 
then the AI contract could mimic this rule by 
choosing a fixed interest payment indepen- 
dently of the state. This contract would take 
the form 

(11) R1 = Ro= R 

(12) 1=1 if as2A. 

But if the worker has limited wealth and if 
this constraint is binding then the optimal 
contract will take the following form:7 

(13) RO=1-d, 

(14) R1 = min{ RiIE [R(s)] =R}; 

where 

(15) E[R(s)] = (1-d) 

+ (Rl - (I - d))_ h(s)ds, 
s= A+ R1 (1d) 

(16) 1=1 if s?A+R1-(1-d). 

Here R1 represents the gross return to 
risky debt that exceeds the expected market 
return in equilibrium because there are some 
states in which default occurs. Figure 2 is the 
graph of the expected value of a debt con- 
tract as a function of R1. 

Consider what happens to the value of a 
debt contract as R1 is increased beyond the 

71t is possible to show that this contract will also be 
optimal for a range of values of R if the worker is risk 
averse. In this case R1 > Ro even if bankruptcy is not 
binding. 
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point R =- d at which payment of the 
contract is guaranteed. Initially, raising R1 
will increase the expected value of the con- 
tract because the capitalist receives more in 
those states in which production occurs. But 
a higher value of R1 is associated with a 
higher probability of bankruptcy and this 
effect tends to reduce the value of a contract. 
Eventually this second effect outweighs the 
former and the expected value of a contract 
attains a maximum which I denote RM'. It 
is assumed sufficient regularity of the density 
function of s such that this maximum is 
unique. 

This argument implies that there may be 
two values of R1 for which the expected 
value of a risky contract is equal to R but the 
smallest of these values will Pareto dominate 
the other because it ensures a higher ex- 
pected wage for the worker. For values of R 
in the range [1 - d, RMat], the gross interest 
payment on risky debt R1 will be described 
as an increasing function of the return to 
alternative assets R. This function is repre- 
sented by equations (14) and (15) which I 
refer to with the shorthand notation 

(17) R1=R1(R) for REE[1-4,RMax]. 

VI. Aggregate Supply 

If the rate of interest increases, then en- 
trepreneurs will be forced to offer a higher 
return on contracts and the probability of 
bankruptcy in each location will be higher. 
But across the entire economy the full distri- 
bution of states will be realized and so an 
increase in the probability that each individ- 

ual goes bankrupt will be translated into an 
increase in the observed frequency of con- 
tract failures. The aggregate supply of output 
in the economy is described by the follow- 
ing: 

(18) Y=(1-d) 

s ( - 
+ - (As-)h(s) ds. 

as =A+ R1(R)-1I+ d 

Notice that aggregate output decreases if R1 
increases. But R1 is an increasing function of 
R that implies that for gross interest rates in 
the range [1- d, RM'], aggregate output will 
be a decreasing function of the market rate 
of return. 

(19) Y=Y(R) for RE [1-d,RM a1, 

where 

(20) dY/dR < O. 

In a model in which the real interest rate 
varies systematically with government policy 
variables, this theory predicts that policy 
may have permanent effects on output and 
employment. The overlapping generations 
model is one framework which has these 
implications and in the remainder of this 
paper I explore the relationship between fis- 
cal policy and aggregate supply that is gener- 
ated by the mechanism described above. 

VII. Asset Demand 

Since the economy contains only one pro- 
duced good, Walras' law implies that a de- 
scription of asset market equilibrium is suffi- 
cient to characterize the equilibrium of the 
economy. At market M, each member of 
generation G, solves the problem: 

(21) Maxu[c, R1?(w,-c )I. 
ct 

The solution will generate an asset demand 
function for each agent of the form 

(22) at+1 = at+l(w,, R,). 

At Mt, the wage of each individual is no 
longer a random variable, since the produc- 
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tion shock has been realized. However, the 
distribution of wages across the population is 
nontrivial as each agent receives a different 
drawing from h(s). Each agent's wage will 
be described as a function of the previous 
period's rate of interest and of the productiv- 
ity shock in his or her specific location, found 
by subtracting the interest payment to the 
owners of capital from the value of the firm. 

(23) w1=max{O,(as-/-R1(R,)} 

-O(s, Rt). 

The function 4 is analogous to the factor 
price frontier described by Diamond in the 
context of an auction market economy, but 
the mechanism by which the interest rate 
affects the wage is different. To obtain an 
aggregate asset demand function, the indi- 
vidual functions must be integrated across 
the distribution of agents 

(24) A1+1 = 
fat?i[+(s, 

R,), R ] h(s) ds 

or 

(25) At+1 = A(R,, Rt+l). 

Since R1 is an increasing function of Rt, 
each individual's wage will be a nonincreas- 
ing function of R, that is strictly decreasing 
for all those individuals who receive a posi- 
tive wage. (See equation (23).) Hence At+1 
will be decreasing in R,. It is also customary 
to assume that asset demands are increasing 
in the future interest rate Rt+(, that is, 

(26) A1<0; A2 > 0. 

VIII. Asset Market Equilibrium 

The supply of assets as a store of wealth is 
composed of the private stock of capital 
debt, Kt, and of the stock of government 
debt, B. The asset market will be in equi- 
librium when 

(27) A(R-t, R,t+1) = Kt+1 + Bt+1. 

But since there will be a single unit of 
capital inelastically supplied in each location 

(and a single unit in aggregate), this condi- 
tion becomes 

(28) A(R-, Rt+J =I+ Bt+,. 

I define an equilibrium for the economy as 
a sequence of positive real numbers { Rt* ) 
and an associated sequence of asset demand 
functions such that (28) holds for all t. At 
market meeting M1, the interest payment R,* 
is predetermined and so the equilibrium se- 
quence { Rt* }t is completely determined by 
the sequence of government debt issues 
{ Bt 0. I focus on policy rules of the form 
Bt = B for all t, and assume that the dif- 
ference equation (28) converges to a unique 
stationary solution.8 These assumptions al- 
low me to unambiguously describe the effects 
of a change in policy regime on the sta- 
tionary state of the economy. 

IX. Policy Effectiveness 

Figure 3 depicts an asset market equi- 
librium in the stationary state. The example 
is drawn for the case of a uniform density 
function and an_asset demand function of 
the form a = w * R /(1 + R) but the qualita- 
tive features of this example are shared by a 
broad class of economics.9 

The stationary asset demand function is 
increasing for low values of R* as the posi- 
tive effect of the future interest rate on asset 

8 This assumption is made by Diamond. The dy- 
namics of the economy I describe are identical with the 
model described in his work and although we arrive at 
an aggregate asset demand function by a different route, 
its qualitative properties are similar to the nonstochastic 
economy which incorporates capital-labor substitution. 

9This example was calculated numerically for values 
of a=8, h(s)=1, 1-d= A=0. The individual asset 
demand functions are given by 

a = Rt+ 1p (s, Rt )/(1 + R t+ 1) 

where p=max{0, as-R1 ( R )}; 

RT a (Rte) =a demRta2) fuc Rt E [0,2]i 

The aggregate asset demand function is given by 

A = Rt12 Rt221 Rt2 /n*oz 
,1/2) /(I 

, Rt X) 
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demand dominates the negative effect of the 
current interest rate on the wage. Eventually 
this function must slope down as asset hold- 
ings are bounded above by wealth that de- 
creases with the interest rate. In order for an 
equilibrium to exist, the economy must be 
productive enough (the parameter a in the 
production function, equation (1), must be 
large enough) so that there exists an interest 
rate at which the old can be induced to hold 
the supply of assets. In terms of Figure 3, the 
stationary asset demand function must attain 
a value which exceeds 1 + B. 

I define a fiscal policy in terms of the value 
of B. It is clear from this definition that 
changes in fiscal policy can affect the sta- 
tionary equilibrium interest rate and it fol- 
lows from the assumption that the economy 
converges to a stationary equilibrium that we 
can sign the direction of this effect. In the 
stationary state,'0 

(29) dR*/dB =1/(Al + A2) > O. 

Any policy that generates a higher real 
rate of interest will reduce output by in- 
creasing the frequency of contract failures, 
but, in an economy in which debt is net 
wealth, a policy that raises the real value of 
government debt will have exactly this effect. 

It follows that, in an economy in which debt 
is net wealth and some agents are better 
informed than others, fiscal policy will be 
able to permanently alter the steady-state 
frequency of contract failures. 

X. The Government Budget Constraint 

My description of policy in terms of the 
stock of debt has a counterpart in the more 
traditional definition of fiscal policy that re- 
fers to the market for flows. These two defi- 
nitions are related by the government budget 
constraint 

(30) Gt = Bt+l-RtBt, 

where Gt represents government purchases 
of goods. 

In the stationary state this constraint takes 
the form 

(31) G= B(1-R). 

This constraint is simpler than the gov- 
ernment budget constraints that are en- 
countered in most macroeconomic models 
because I have not explicitly modeled a 
monetary sector, nor included a source of tax 
revenues. Neither of these complications 
would significantly alter the conclusion that, 
in a model in which debt is net wealth, fiscal 
policy will have real effects. 

I have deliberately avoided modeling taxes 
to avoid unnecessarily complicating the 
account of aggregate supply. (In a model in 
which bankruptcy is important, not even a 
lump sum tax will be nondistortionary be- 
cause it will alter the probability of default.) 
As a result, the government cannot run a 
budget surplus in this model- G must al- 
ways be nonnegative. However, it should be 
apparent that nothing of substance hinges on 
this issue and a model that allowed for taxes 
would have qualitatively similar properties." 

Another possible modification to the model 
would involve the addition of a motive for 

l?Around the stationary state, the time path of the 
interest rate will be approximated by the linear dif- 
ference equation dR t+1 = (A1/A2) dRt, from which fol- 
lows that IA21 > JA1I if the economy converges. But 
since A2 > 0, by assumption, this argument implies that 
dR*/dB > 0. 

"1Note that if the interest rate is positive in equi- 
librium (R > 1), then the government must own some 
private capital, i.e., B < 0. This feature follows from the 
restrictive assumption of no taxes. 
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holding money that would permit a discus- 
sion of the relationship between inflation 
and aggregate supply. Money may be in- 
cluded in a variety of ways, but any method 
that has the property that only real balances 
matter will generate steady-state equilibria in 
which the rate of inflation equals the rate of 
monetary expansion. It follows that mone- 
tary hybrids of the model described in this 
paper are likely to have the property that any 
steady-state inflation rate is compatible with 
a variety of equilibrium levels of aggregate 
supply. 

XI. Conclusions 

The existing literature explains output 
variation over the business cycle in one of 
two ways. The equilibrium school attributes 
output fluctuations to voluntary variations in 
labor supply in response to perceived varia- 
tions in intertemporal prices. The neo- 
Keynesian explanation hinges on prices that 
are slow to adjust. Both of these explana- 
tions are usually coupled with behavioral 
assumptions that generate the proposition 
that aggregate supply is independent of policy 
choices in the long run. In contrast, this 
paper suggests that output fluctuations are 
best described as movements of a rational 
expectations equilibrium in a model in which 
the equilibrium rate of employment is a 
function of rationally anticipated govern- 
ment policy rules. This suggests that exces- 
sive unemployment is a long-run phenome- 
non that will not go away if the economy is 
left to its own devices-if government policy 
has real effects, then it is important to choose 
the right policy. There are many possible 
criticisms of the arguments that have led to 
this position, some of which are discussed 
below. 

It may be observed that the asymmetric 
information explanation of output fluctua- 
tions relies on the nonexistence of equity 
markets. This is true, but it is a feature 
explained within the context of the model by 
the more primitive assumption of asymmet- 
ric information. The contracts that are writ- 
ten under asymmetric information have many 
of the features of the debt contracts observed 
in the real world. I conjecture that partial- 
ly relaxing the Al assumption will generate 

contracts that exhibit features of both debt 
and equity, but that the relationship between 
the rate of interest and the efficiency of the 
contract will be similar to the mechanism 
described in this paper. 

In addition to the absence of equity, my 
explanation relies on the absence of futures 
markets. It is this assumption that allows the 
government to influence the terms of inter- 
temporal trade. Once again, this feature is 
generated by a more primitive set of assump- 
tions-agents have finite lives and that there 
are no consumption externalities. This latter 
assumption is potentially controversial since 
Robert Barro (1974) has shown that by per- 
mitting interdependent utilities, it is possible 
to describe a model in which a bequest mo- 
tive will provide a substitute for futures 
markets. The substance of this issue involves 
the ability of policy to affect the real rate of 
interest and there would seem to be plausible 
theoretical justification for adopting a num- 
ber of views-at this point, the issue must be 
judged on the empirical content of the re- 
search programs within which the alternative 
candidate theories are embedded. 

It may be pointed out that the AI theory 
hinges on the importance of bankruptcy but 
that most of the output variation over the 
course of the business cycle is accounted for 
by variation in the incidence of layoffs. This 
criticism relies on a restrictive interpretation 
of the theory. Since I have modeled the 
entrepreneur and the workers as the same 
individual, I have been forced to model 
bankruptcy and unemployment as the same 
event. It is possible to construct a model (see 
my 1985 paper) in which these roles are 
separated and in which a firm writes a debt 
contract with a creditor and a labor contract 
with a workforce. In this context it may be 
demonstrated that an increase in the rate of 
interest causes the firm to write labor con- 
tracts that involve a higher probability of 
layoffs in every state of nature. 

To my knowledge, the predictions of the 
AI model do not contradict any set of well- 
documented stylized facts although careful 
empirical work will be required in order to 
judge its consistency with the data. Recent 
work by Christopher Sims (1980) suggests 
that the interest rate is strongly causally prior 
to industrial production with a sign which is 
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consistent with AI theory, but this evidence 
must be regarded as tentative. Superficially, 
asymmetric information would appear to 
contradict the intertemporal substitution hy- 
pothesis (ITS) that suggests that there is a 
positive relationship between the interest rate 
and labor supply. But ITS refers to an ex- 
pected future rate of interest in contrast to 
AI theory that relates current output to the 
currently realized real rate. This distinction 
means that empirical work which attempts to 
test the ITS theory is not directly relevant to 
AI theory. 

There are other explanations of aggregate 
supply that suggest that the interest rate 
should cause output-for example, a neo- 
classical explanation which relies on capital 
labor substitution will have some of the same 
qualitative predictions. But there is evidence 
to suggest that workers are constrained in 
their labor supply decision (John Ham, 1983) 
which is not well explained within an ex post 
market-clearing framework. The AI theory 
can account for this evidence and yet still 
retain the concept of market clearing in an 
ex ante sense. 

There seems to be no consensus position 
on the issue of whether fiscal policy can 
permanently influence the real rate of inter- 
est although Robert Shiller (1980) discusses a 
related issue concerning the effectiveness of 
Fed interventions on alternative definitions 
of the real rate. In view of the central role 
attributed to the real rate of interest by a 
number of alternative theories, this issue 
would seem to warrant careful empirical in- 
vestigation. 

It is too early to say if AI theory will 
prove to outperform its competitors as an 
explanation of business cycle fluctuations. 
But the evidence that has been brought to 
bear on existing theory suggests that neither 
neoclassical nor neo-Keynesian explanations 
are consistent with the behavior of postwar 
U.S. time-series data'2 -perhaps the time has 

come to give careful consideration to an 
alternative. 
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