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1. Introduction

In this survey I focus on general equilibrium models of aggregate ecomomics
fluctuations. The word equilibrium is used here in a particular restrictive
way and in order to‘;ualify a model must start from first principles, i.e., a
description of the agents and how they interact; it must be explicitly dynamic
and ‘possess a notion of equilibrium that encompasses not only actions but
also beliefs. On the other hand, I do not restr&ct myself to Walrasian, and
certainly not to Arrow-Debreu types of economies, and had they existed I would
gladly have included models‘with monopoly elements, rationing, etc. The
increasgq interest in this type of formulation on the part of our profession
stems not only from curiosity as to how macroeconomic phenomena is created
but also from the realization that an equilibrium account of such phenomena
is essential in order to evaluate hypothetical policy interventions. Further,
the ability of some particular model to track some aspects of actual macro
time series does not make it appropriate to evaluate possible policy changes.
Thus, the fact that a complete markets model may explain well the comovements
between output and hours worked does not make it adequate to study the impact
of a compulsery social insurance program on employment.

Though I want to concentrate on models where markets are not complete,
I start this survey by looking at some examples of_complete market models. My
intention in doing this is two-fold. On the ome hand, I wish to show that
there is mucﬁ that the so-called representative consumer model can accommodate,
and on the other hand, I wish to present some thoughts on.how cone could, in

principle, reject it. The basic idea here is to explore the fact that in a
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complete markets equilibrium, under reasonable assumptions, a lot of pooling
of risks among consumers must .Occur.

In Section 3, I exhibit examples of how, even in the absence of uncertainty,
a completely stationary model may exhibit cyclic behavior. Though they are

not meant to be taken seriously as models of actual economic fluctuations——

business cycles do not resemble détérministic'motions-they serve to point
out that some*"cydiiégfdrcgs may not originate from exogenous shocks.

Mogels in which asymme;ric information cause fluctuations are reviewed
in Section 4. The model of Lucas [1972] is also the only ome surveyed here
vhere the momey supply process plays a role in gemerating fluctuations. 1In
Section 5, my paper with Weiss [1983] which suggests that the absence of some
insurance markets may cause output fluctuations, is reviewed. An example in
presented to show that under certain conditions the lack of such markets may
have the opposite effect in the.  hope of clarifying the mechénism through which
this assumption alters the amount of fluctuations present in an economy. Diamond
and Fudenberg ([1983] study a model where all centralized exchange is ruled out
and where the level of economic activity may very due to the beliefs of agents
about trading opportunities. This, together with some other literature,

is considered in Sectiom 6.

The models in Sections 4, 5 and 6 are definitely particular examples as
epposed to atfeﬁpts at building a unified framework. ghére is a quantum leap
in difficulty when we leave the Arrow-Debreu paradigm where the qualitative
properties of solutions to a particular equilibrium model can be obtained by
considering the associated maximum problem. In the incomplete markets case
one must face the fact that agents will maximize taking parameters as given

and that these parameters must equilibrate the model. Given the infinite
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dimensional aspects*inherent in these dynamic models one cannot hope to
establish the pro;;rties of the equilibrium processes unless ome 1s willing
to make quite restrictive assumptions. Anyone who has ‘.attemped to do
comparative stagics of simple equilibrium systems with three goods must sympa-
thize with this point of view. In fact, even establishing existence results
in this type of framework is far from trivial. These models either involve
an infinite number of agents or a finite number of agents, each one facing
an infinite number of budget constraints. Beﬁley [1984] presents a proof of
existence that covers many cases of interest.

There are two sets of "facts" about the cycle. One is that deviations of
output from trend are persistent. The other one, less documented, consists
of cor:elationé of certain series, relations among their amplitudes, etc.
The models discussed in Sections 4 to 6 make no attempt to explain simultaneously
the diverse aspects of econmomic fluctuations. The Lucas [1972] model described
in Sectionm 4 is 'rigged" towards producing a single one of these relationships:
the Phillips Curve. The economies in Scheinkman-Weiss or ia Diamond~Fudenberg
are designed ta produce examples of persistency even in the absence of such
"easy" channels as inventories or capital goods. The fact that no model explains
all the "known facts" 1s not all negative: These "facts" themselves te;d to
change (for a heterodox view sée Litterman and Weiss [1984]).

In Section 7 we study some of the implications to asset valuation of
the incomplete market models. Though this has no direct relationship to
economic fluctuations--except perhaps through some correlations——there are
natural scale economies in studying the two phenomena. Thus, for example, in

Scheinkman-Weiss [1984] the equation that describes thé'eauilibrium conditions

is an asset pricing equationm.
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Except for some passing discussion in Section 6 there is no mention

_ here of the popuigr "contract based" papers surveyed in Taylor [1983].

The reason 1s, of course, our stringent conditions regarding micro-foundations.
Similarly, the requirement of an explicit dynamics eliminated from this

survey a number of papers that discuss output variability in a static con-
text as e.g., the ;p:imal labor contracts literature. Finally, much of the
work on Samuelson's consumption loan model is omitted since i; is being |
presented in a companion lecture.

Some caveats are in order. This is not a formal survey but a set of
notes for a lecture. Lf it sometimes reads as a research proposal it is
because much is still to be done in the field. Further, even though I've
worked in many aspects of dynamics there are areas covered here in which I
am a beginner and where a specialist is bound to find fault. One hopes
that one of these is in the audience to correct me.. Worse than that}
there must be papers not covered due to my ignorance. I do not want to
apologize for the strict requirements I've Placed on candidate models. To
use an image that seems to be popular among Keynesians (cf., Tobin [l§82],
Hahn [1984]): I think it is better that we spend some time building some

>

streetlights than looking for our keys in a large dark field.
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2. '"Brock and Mirman-Type Models"

Optimal grod%ﬁ models with or without the presence of uncertainty have
long been used as examples of simple general equilibrium models. In fact,
it follows from Debreu's [1954] theorem on the optimality of competiti#e
equilibrium that if all consumers have time-separable utilities with a common
rate of discount aﬁz if complete markets are present, then aﬁy competitive
equilibrium must maximize a time-separable objective function'with the same
rate of discount subject to the technology comstraints. By characterizing the
solﬁtions to this optimal growth problem one can then "read'" the equilibrium
prices, quantities, etc. Simple arbitrage arguments can then be used to
Yprice" securities.

It is also clear that onme may achieve optimality with considerably fewer
markets. In fact all one needs 1s that at each "date-event" point the markets
at all possible "date-events" next period be open and that agents correctly
forecast future prices conditional on the states. I wish to use a simple
example to elarify this discussion and, I believe, dispell some misunderstandings
concerning such models. The example is basically the Brock-Mirman [1972]
growth model, Cdnsider a situation where at .each time t a random variable

8_€es , a finite set, is observed. We will write et = (e'...et)' for the

t 1
histories up to t . There 1is a single capital good which is also the con-
sumption good. Production is described by a neoclassical production function
£(-, 8%) at date t for each given history 6% . Agemc i, i = I...m , has
utilicy function B ¥ &F ui(ct(et) , 2,85 , &) where ul(-,0%) is stricely
concave, increasing azzlbounded function.

t
Let us denote by ﬂt(e , 6t+1) the "common" probability belief that event

et+l will occur given that ot occurred to t . At each date t ''prices"
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P (OF, et+l) » expressing the number of consumption goods at t that must
be delivered in ofder to assure a unit of the consumption good at time t+l1
if 8,41 Occurs, are quoted, as well as a wage rate wt(et) .

The "firm" then solves

t-1 t-1 t-1
Max TR£(k, 2, (87, 0.))p(8"™, 6 )} - k - w,_ (5 L)y .
k26,
If we assume that f 1s strictly concave and with infinite m;rginal products.
at the boundary, then there exists a unique k _, (8 gt 1) , zt_i(et'l) that

.solves this problem. Further, the maximized value that we will denote by
Yc_l(et-l) is strictly positive.
Shares to the profits of the firm are issued to be. traded in a spot
-market. We will write qt(et) for the price at t given history 6t .
Consumer 1 takes as given the random variables qt(et) s yt(et) ,

t t
p (87, 3t+1) s “:(9 ) , and solve:

t
Max E, £ 6% u (e ), z 6% , % s.c.
i -
@ e 6% + [sp(6%) - a7 (0" D)la (6% + T wie%, 6,00p, (65, 6.,
B

x,_1 0% + 87 65Dy (6 + zi(e‘)wtwt).

>0 given with ¢ s: =.1 and

i, .t t t i, ¢t 1
inf &°
lim s E[st(e ) qc(e ) +a z pt(s ’ 9c+l) xt(e ’ec+1)] 2 0.
tox t+l

t

i
Here, xc(e , et+1) denotes the number of claims acquired by consumer i , at

t, given history et for the consumption good at t+1 if event et+1 occurs,

lThis last condition is needed to avoid "Ponzi" types of schemes.
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1 8ty o1 cat-l st=l & . _ ot
and  x__,(8%) =x (8577, B) vhere (8, 8) =8 . An equilibrium is

-t t t t
thus sequences qt(e ) , yt(e ) and pt(e , 6t+1) . wt(e ) such that when
each individual i solves Pi we obtain sequences of random variables

i, ¢t 1 ' '
s, (e) zt(e‘),ct(e‘) i=l...m such that k(&%) + & c:(et)
1

- - 4
=tk 65, 2 %), 6%, rete®) = 2 (ef) , and £ st(et) =1 .
t=-1 t-1 { t t i t
‘ L1 ]

Here f(k_ , £ ,61) s L xi(e') .
, (] (7 i ©
Such an equilibrium solves

t t t t
Max E_ :5; 6" (e (67) , £,(87) , 6°)

@ £, 65 L g 65T L D =k 65 + e (6 e>1,
160
k1 * €1 " i_xo(e )

, e)fzci =c,z et =g} where

i i

where v(ec, &, 8) = Max {Zai u(ci, zi
i

I ui =1, ai‘i 0 for some a .

i
The proof of this fact is immediate. On the one hand, if we simply

require--a priori-—thét qt(et) , yt(yt) ’ pt(et , et+l) and wt(et) ‘belong
to a suitable space (say Ll) then it is_simply an implication of Debreu's
[1954] theorem. If we adopt a more sequential view where these prices are

not necessarily restricted to some pre-chosen space, one may use the necessity
of the tramsversality condition at infinity for each Pi (cf., Weitzman [1973],
‘Benveniste-Scheinkman [12;2] or Ekeland and Scheinkman [1983]5 to conclude that
a transversality condition for Q applies. Since this, together with the first

order conditions implies optimality, the result is proven. This type of
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reasoning was first used by Scheinkman (1977 ] and_generalized by Brock [1982].
This of course avoids what is known as the Hahn [1966] problem, but at a
clear cost: consumers must perfectly forecast all future prices and take

them into account at all times.

Further it is immediate from arbitrage considerations that

‘ t
9=+1es[qt+l(e » O41) +Yt+1(9 » 8.4771P, ", pp) = 9.6 -

This "prices" the shares and gives us Lucas' [1978] formula. Constantinides
{1982] had already observed that this formula held for an economy with
heterogeneous consumers provided complete markets were present and each con-
sumer was llke ours. In parti;ular we 'know that trading in shares is super-
fluous to achieve this (optimal) allocation. But since Yt(et) > 0 for each
e‘, we can in fact aﬁ each e°'1 give up somé market where prices
pt(et-l, 8,) are quoted and put, in its place, the infinitely lived stock.

One could go further if "many" production processes were present with
the corresponding shares If the span of qt+1(et, et+l) + Yt+1(et, et+l) had
dimensionality equal to #5 (the cardinality of S), then trading in securities
will be enough (see Kreps [1982]). Ihis requires, of course, at least #s |
firms, or, if a risk-free security is introduced in the form of borrowing and

lending on consumption goods, # S«l1 . A reasonable conjecture is that the

generic result of Kreps [1982] will hold in this context. This result was

proven in the ‘context of securities with exogenous payoffs at a terminal
,fate. He assumed that in our notatiom, #S securities existed. (Omne can
do with less if not all 8 ¢ S are achievable from allhh;scories.) He
then showed that for "almost all' exogenous payoffs at the terminal date
the Pareto-optimum allocation could be achieved. The corresponding result

here would probably go as follows: _§uppose we have #S-1 firms and that we
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fix everything but a single (well chosen) paraméter of the productioq function.
Tﬂen, except for a closed set of values of this parameter with Lebesque measure
zero, trading in sgguricies Plus the risk-free bond will suffice. David Kreps
guarantees that the modifications would be minor.

The model could be complicated either by introducing a non~linear
transformation between capital and consumption goods to accommodate the
changes in the réla;%ve prices of these goods through the cycle or by

introducing adjustment costs. In the latter case, share prices are

functions of the capital stock. ‘Firms will then maximize the sum of

tom&rrow's profits and share prices which, in equilflrium would equal today's

share price. In principle those agents would have to forecast correctly

the potential pricé of a firm with an arbitrary capital stock even though

such firm may never have existed or come to exist (since in equilibrium certain

capital configurations will never appear). This seems to defy the plausibility

of rational expéc:atious equilibria as arising from a repetitive environment.

We must thus fall back on the idea that rational agents "knoﬁ" the model.
Nonetheless after such embellishments the equilibria of such an economy

will generate stochastic processes that will mimic the ones obtained from

the single consumer model. Note, however, that in such an economy asset trading

could occur every period. If we define a set of assets such that at each in-

stant no asset can be written as a linear combination of other existiné assets,

we may talk about the volume of trading in each asset. (Such a restriction is

needed for making volume a meaningful concept in any case). furcheg if we

define the wealth of consumer i at time t given history ec as

wi(et) H xi_l(et) + st_l(et-l)[Yt(et) + qt(e‘)] y 1.e., the number of consumption

goods tﬁat he could acquire at t , we see that such numbers may fluctuate over

time so that the wealth distribution will change. -"

A theory of asset prices based on such economies was developed by Lucas .

[1978], Brock [1982], Constantinides [1982] and Prescott and Mehra [1980].

-
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Kreps summarized it here in 1982, As he commented, restrictions on the state de-
pendency of utilici&g are necessary if one is to obtain testable implicatioms
besides no-arbitrage of complete market models with additive utilities. (See

Beja [1971] and Kreps [1981]). The basic idea behind this type of result is that

if one prices certain contingent claims in such a way that non-negative and non-
zero consumption streaﬁs are positively priced one can extend the pricing functiomnal
to all éoatiﬁgent claims preserving the positivity property. This extended pricing

functional can then be assumed to be the (state dependent) additive utility

functional for a single individual.
The same reasoning applies if besides pricing data one had an individual

consumption data, since these individuals would be risk-neutrai. Thus one
could not reject a model of this type with any quantity and price data unless
arbitrage conditions failed. I emphasize that this has nothing to do with
aggregation results. The fact that the models always fit stems from looking
at the data as a single price-quantity pair. Thus, in particular, based only
on price-quantity data, one could not reject the fact that the observed
fluctuations stem from a Pareto-optimum outcome if no a priori restrictionms
were placed on utilities.

"Explaining" the data this way would be, of course, utterly useless: activity. .
Thus one must look first for reasonable restrictions that make the model testable.
Though these are not minimal, one set of restrictions consists in assuming that
individuals' utilities are common and nonstate dependent. The second require-
ment could be soﬁewhat weakened by requiring some independence on shocks to
individual's utilities and to output. The first one cam also bé probably
weakened but if tastes are sufficiently diverse, Arrow—Dgh;eu markets may not

require any pooling of risks. Laurence Weiss' favorite example is one where
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one agent only likes apples, another oranges, and there are two possible
states of the worla';t each time: in one, only oranges are available, in
the other only apples. Utility levels in each state of the world will be
quite different aéross consumers. Under the above hypothesis, however, any
individual's consamption_(well defined, including leisure) should show positive
correlation with aggi;gate consumption. In fact, though non-linearities may
be hard to deal with,.all var;ations in individual's consumption should be
accounted for variations in aggregate consumption and none by variations on
individual's income. Notice that this propefty aggregates across subgroups
and thus it could, in principle, be tested using somewhat aggregated data.
Thus, for instance, if one had measures of consumption and income across
states. one could, find out if the ?rediction of complete .

markets are violated. As far as I know, no tests of this kind have ever
been carried out. Since consumpticp and income data for countries are easily

available, Paulo Leme, a student at Chicago who is investigating capital

market integration across countries, prepared the graphs that follow. In

them, percentage deviations of consumption and income from trend are plotted

for each of seven different countries and the U.S. Though‘they are only méant
to be suggestive they seem to show that a lot of pooling is left out. Episodes
where the consumption of a country goes up while the United States' consumption
goes down (or vice-versa) are incompatible with complete markets and the above
identifying as;umptions. Nonetheless, in each of the graphs consumption of each
country seems to follow its own income.

It seems to me that this type of testing is much more likely to shed
light on the discussion on whether Walrasian. equi]ibriumh(rea.lly Arro-w-Debreu
equilibrium) models are adequate descriptions of actual economic fluctuations
than agguments about fixed versus flexible prices or rational versus irrational

expectations,
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Variants of the stochastic mgdel described above, that took into account
inventories, labor sdﬁply, etc., has been confronted against post was aggre-
gate U.S. data (cf. Prescott's IMSSS 1983 Survey). Though ic'seems to "fig"
some of the data characteristics well, e.g., relative variabilicy of
- consumption and investment, the comovements of output and hours worked, it
" did much worse in dealing with other aspects of the eycle, e.g., it does not

deliver the pro-cyclical characteristics of inventories, and it predicts a
much too high variability of ;verage product of labor thén is found on the
data. Worse than that is the fact that no staandard statistical testing of

the model is provided and thus it is impossible to tell what constitutes

success.
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3. Deterministic F;gctuations

Until recently there were no examples of deterministic cycles in opcimizing
models of infinitely lived agents that satisfied some natural economic re-~
strictions, e.g., positivity of marginal products, non-satiation, ete. In
fact, the results concerning the ome sector growth model (cf. cass [1965]),
the undiscounted case with many goods, Gale [1967], McKenzie [1968] and the
case of small rates of discount Scheinkman [1976], all pointed in the
direction of global asymptotic stability. The counterexamples in the literature
{e.g8., Kurz [1968]) still exhibited convergence to some stationary state. The
work of Benhabib and Nishimura [1982] has given us a first example of an infinite
horizon optimization problem involving’discounced utility and a single capital
good whose optimal solution exhibits a cycle. (They had previously shown that
in a continuous time 2-sector model periodic solutions existed. See Benhabib and
Nishimura {1979]). The intuition behind this type of example is ghat ;ven
though the concavity in the problem works against cycles, if the discount rate
is large enough it may not pay to smooth the cycle. The decentralized version
of such a model is not intended as a serious candidate to explain business fluctua-
tions. The cycle is not the result of deterministic waves, at least with low
periodicity. (It may be one with a high enough periodicity such that Qe have
not yet seen a complete wave.) Nonetheless, it serves to illustrate the point
that some cyclical behavior may have non—stochasiic origin,

In order to understand what is needed for such examples, let us first

write a general ome-capital good model

(P) uaxczos ulk,, k o)

s.t.
ko given .
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The function u 1S assumed strictly concave, increasing, etc. Now a

problem as (P) fiéids, by dynamic programming a policy function

kt+l - ¢6(kt) that describes the evolution of the system. C(learly,
if ¢6 is nondecreasing (as in the Cass-Koopmans model) no cyclical behavior
can appear. Thus the first thing that must go away is a monotone increasing
policy function. |

Let us thus look at the case u(kt, kt+l) = k:(l-kt+l)8. ‘One way of
thidking of this model is to consider an economy with a single consumer

with one unit of labor and with a linear utility function on comsumption

and where the single consumption good is produced using the techmnology kazs
and capital is produced using only labor in constant returns. This example
when a + B = 1 was introduced by Weitzman (cf. Samuelson [ ]) to generate

cycles when & =1 . This is, however, not stable under perturbations since
if a+8 <1 and  § 1is equa; or even close to one all optimal paths con-
verge to the unique optimal staﬁionary.state (cf. Scheinkman [1976]). However,
if we choose a +8 <1, a>% and § small enough, Benhabib and Nishimura
showed that a cycle of order two obtains. -

This is,.however,'the most complicated behiavior ome can get in this
context, as can be seen by the following. . ) »
Remark 1: If in problem (P), u(k,, k) = ki(l-k_J° then ¢; 1s momo-
tone decreasing. To see this notice that ¢6:[0,l] -+ [Q,l] s ¢6(0) = 1 for
each § >0 . Also if k>0, 4’6 (k) <1 . By continuity (which is obvious),
if ¢5 not monotone, there existg__i' and k such that ¢6d;) = ¢6(R) since

¢6 solves the Euler équation, i.e.,

- 8k (105 0)F ™ + sa (e ) ¥ 104 (0 Rp1® = O
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we-get that either k = k or, ¢6(f) =1 . But then k=k =0 .

The above resark guarantees us that ¢, 1is monotone decreasing. But.
then ¢§ being moﬁotoméincreasing, it has no cycles and the only admissible
cycles for ¢6 are of order two.

| Thus in order to exhibit a cycle of higher order ome needs to complicate

further the example. Recently Ivar Ekeland and I have been looking at

- @ _ L B "

113
t+1) ¢ small

. q(kt’ k

The story is just as in the case above, except that to produce.tomorrpw's
«capital one needs ome unit éf labor and Y units of today's capital, in
fixed proportions.

In this case, the policy function is no longer monotone (note ¢6(0) = 0).
We are not using approximation methods to "solve" the Euler equation and
believe cycles of arbitrary order appear as & + 0 , Notice that a small
"§" could be a proxy for consumption complementarity over time though such
connection is not very tight.

If this conjecture is confirmed, high order cycles will then be shown
to result from a simple aggregative model. Notice that it would be eas?er to
generate a cycle in a higher dimensional case but this would not guarantee
_that. some aggregate measure of capital does cycle.

Deterministic cycles also have appeared in the coﬁéex: of overlapping
generations models. The earliest example is from Gale [1973]. Benhabib and
Day (1982 ] and Grandmont [1983] present further examples, the latter making

an exhaustive study of the possibilities of cycles_in such an economy.

L -
-
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4, Imperfect Information

The type of model described above is bound to be deemed unsatisfactory
both to those that believe that we do not live in the best of all worlds
and to those who think that we would p;ovided the government kept comstant
the money supply (pr;;erly defined, of course).

Théugh one could, in principle, place momey on individual"s utility
function or (why not after going this far?) on production functions and thus
have monetary shocks causing fluctuations, serious monetarists are led to
incomplete markets as the only setting where money holdings are justified and
hence necessarily the framework in w@ich to study monetary-caused fluctuatioans.
As mentioned in the introduction, this forces ome to stay within restricted
classes of examples. . '

The leading example is, of course, Lucas'[1972]. No single paper has been
more influential in the modern theory of economic fluctuations. By writing
down a general equilibrium model in order to generate a relationship between
the rate of inflation and the level of output, Lucas went against the then
consensus o? the economics profession that macromodelling was better done in
a non~equilibrihm fashion.l He cdnsidered an economy ‘in which exchange ‘took
Place in separate markets. Each agent lived for two periods, but produced
only in the first one. The fraction of producers allocated to each market was
random and thus relative prices fluctuated. Further, stochastic fluctuations -
on the money supply, through transfers to "old" agents, induced changes in
tbe nominal price level. Agents seeing exclusively prices in their own market,

could not separate price movements resulcing from a reldtive demand shift from

10f course he had already written a partial equilibrium description of
business cycles with Rapping (1969).
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those resulting frgP a change in the money stock. Part of the change in
prices caused by the money supply'sunanticipated movement is considered by

the agents to be a change in today's prices relative to tomorrow's and

hence (given the linear production function) an equal change in today's

wage rate versus tomorrow's prices. Thus unanticipated increases in the
money supply cause inéteaéed output. A short run Phillips curve was delivered.

The difficulty in anaiyzing-eveﬁ the relatively simple model chosen, probably
led him to eliminate any source of pérsistence of fluctuations like capital
accumulation or long lived agents. This is not a model that could fit the
persistent character of actual macro-fluctuations. In Lucas [1975] correlated
money shocks together with long lived agents and capital accumulation is
introduced, but the model is no longer built from first principles.

All output variations in this model are the result of variatioms on the
expected real intérest rates. thice that real wages are constant in contrast
with the models of complete markets discussed above, where shocks to the
.technology cause both the real wage and the expected real interest rate to
vary. Though output fluctuations would appear in this model even if the money
stock was held constant, due to the non-linearity of labor supply responses
and the finite number of islands, the emphasis is on the Phillips curvé and
hence on the mechanism by which money ;hocks cause output to vary. The role
of the assumption of the impossibility of observing all prices in inducing
the variations in output is not crucial, and other types of asymmetric informa-
tion may be used. Grossman and Weiss (1982) analyzed a model where agents must
;nvest labor today to obtain consumption goods tomorrow, and where they have
incomplete information about other traderfs productivit§:. There is a nominal

bond market, and shocks to individual's money demand. At each time t agents
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know the realization of their own shock to money demand at time t+1 but

-

not the economy-wide average. A positive shock on tomorrow's money demand
causes the nominal rate of interest to be lower and is partially attributed
to low average productivity (i.e., a low real interest rate). This implies
low output tomorrow and hence each agent invests more labor. Thus here it is
exactly when the anticipated real rate of return is low that employment goes
up. But the realized real rate ‘of return on bonds is actually higher and
thds in such episodes higher employment is associated with higher ex-post
real rates of return on bonds.

The Grossman-Weiss model has money in the utility function. A true
infinite horizon counterpart to the Lucas model should have an explicit motive
for holding momey. This could include a Clower comstraint or a borrowing
constraint of the type used by myself and Weiss in the model discussed below.
No version of such models in which the money supply is not obsérvable and
consumers use prices to obtain information seems to exist.

The empirical evaluation of the informational type models is mixed.

Barro [1980] cites Sargent [1976] and Fair [1979] to conclude that price
surprises play a relatively minor role. This seems to support other chanmnels
for the influence of monetary shocks than price surprises. On the other hand,

Barro also presents evidence that mometary shocks cause ex gbst real rates

of return to fall--a result that is consistent with the Lucas model.
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5. Borrowing Comstraints

In my work with Weiss [1984] we explored the effects of a particular
form of market incompleteness, that we called "borrowing constraints' on
economic fluctuatio;;. Since the paper is appended I will only sketch
the main arguments in order to prepare for- further discussion.

"We start with an economy in which there are a large number of each of
two types of agents referred.to here as "agent 1" and "agent 2" each with *

the same utility function, namely:
E, /7 e B lue(e)) - 2(o)lae

Here c¢(t) denotes the consumption at time t and 2(t) the amount worked
at time t . The expected value refers to the uncertaint& described below.

At each instant in time the economy is in one of two states. In state
i, i=1 or 2, agent 1 produces one unit of the single consumption good
per unit of labor, and agent Jj produces zero. State changes are described
by a Poisson counting process Nt(io with.rate.l,i*e” if Nt(w) is even
state 1 occurs if Nt(w) is odd, state 2 occurs. A symmetric Arrow-Debreu
allocation would have constaant output given by 2c where u'(c) = 1 .

We then rule out insurance markets and introduce an asset in fixed
amount that yields at every ingtan: 8¢ units of the consumption good. When
§= 0 we call the asset.fponey" though it certainly does not have many of
the uses one may want to attribute to money. Agents will now hold the asset
'in order to smooth out their consumption over time. We.can now describe the
main characteristics of the equilibrium. Suppose at time t we are in
state 1. Agent 1 is accumulating assets, whereas agent 2 is doing the

reverse. After a certain amount of time ¢ has elapsed agent 1 is richer
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while agent 2 is poorer. However, if the state is still the same the

V‘

Poisson aspect of the state changes guarantées that the distribution of

productivities of agents at time t+r+h 1is exactly the same as the one for

time “t+h was at t . Since agent 1 is richer he is 1less eager to sacri-

fice leisure for thf asset. 'On.the other hand, since agent 2 is poorer he

is less willing to part with assets. In equilibrium it can be shown that

the pfice of the asset falls_and output also falis. This.goeé on until an

epéch (state change) occurs. On the average, at such an occurrence the

productive agent is "rich."” Thus at such epochs it‘iS'as if the productive

agent became poorer and hence output rises and the price of the asset goes up.
The demand for the asset 1s, of course, at each instant of time a function

of each agent's wealth and of the distribution of rates of return. Ip equili-

brium, however, the fraction of wealﬁh held by the productive agent and

the expected rate of return are positively related. The intuition behind

this result is that if the productive agent holds little wealth, the probability

that he may become unproductive leads him to acquire the asset even though the

expected return 1s negative. However, if he has enough wealth he demands a

positive rate of return in order to (as he must in equilibrium) be a net

buyer of the asset. Since, as remarked above, butput is inversely related

to the fraction of total assets held by the productive agent we have that

output is negatively related to the expected rate of return of the asset.

Notice that ;his i3 precisely the‘rbvérse of Lucas [1972] though the conflict

would be sm#ller if we compared realized rates of return. There, imperfect

information plays an important role and the same money shock that raises the

-
-

expected rates of return lowers the realized rate.
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In a somewhat %?precise but suggestive manner one may think of supply and

demand schedules ;or the consumption good as a function of expected rates
of return. These schedules are being shifted by changes in wealth. The
demand schedule can be decomposed in two parts. The'demand on the part of
the unproducti?e agents is shifted downward while (due to the linearity
of the utility for leisure) the demand on the part of the productive agent
stays constant. On the other hand the supply curve 1s also éhifting downward.

'Wéalth redistribution is the main mechanism generating the fluctuationms.
The reél wage is constant (in contrast with the Arrow-Debreu model described
above) and the substitution effect caused by changes in the expected returns
(which is the reasom for fluctuatioms in Luca; [1972]) ends up as a brake to
fluctuations. Of course, at such a level of abstraction it is hard to
decide if anything in the "real world" causes the wealth redistributions that the
shocks to productivity cause here. Incidentaily, Grossman, Hart.ﬁnd Maskin
[1983] study a model where because workers are less informed about their marginal
products than firms, relative prices or productivity shocks induce, via the
mechanism of optimal contracts, employment fluctuationms. They argue further
that unanticipated changes in the rate of inflation may, because much of the
debt is nominal, cause changes in the distribution of wealth. ‘

In the older macro literature mention is made of the role of wealth

effects in causing ecomomic fluctuations. This model has certainly some of
this flavor and, in fact, it can be shown that the value of assets in equilibrium
is a positive function of output. This corresponds to the procyclical character
_of wealth. It must be emphasized, however, that the presence of two types of
agents is essential in our case. In fact, if a represéhfétive individual view
is taken, as is frequent in macroeccnomics, and if leisure is not an inferior

good, a wealth-induced decline in employment must, if markets are clearing,

be associated with increases in wealth, a point made earlier by Lucas [1981].
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This seems to be contrary to the evidence.

Before proceéa;ng further, it seems fair to ask whether borrowing conmstraints
always lead to motre fluctuations rather than the complete markets case. The
next example shows that this is not necessarily so But also illustrates when
the constraints do lead to excess fiuctuations.

Example 1: There are two types of agents, and 3 states of the world. The

following table relates output per unit of labor of agent i=1,2 in date of

the world j=1, 2,3

] : 1 2
1 4 2
2 3 3
3 2 4

Output 1is perishable and the utility function of agent 1 is given by

0 t-lB (log ey li) States are 1.i.d. and T, =T, .25 and L .5,

where 7, denotes the probability of state i . The symmetric Arrow-Debreu

E

i

dllocation requires 2; -2 2; =0 4if =1 2; =0, 2; =2 1f §J = 3;

2; - 2; =1 4f 3§ = 2 . In any case, l; + 2; £ 2 and aggregate consumption

varies between 8 and 6 each with probability .5.

3

Now if borrowing constraints are present and if there is no money, then

t - ,t
R

that the constraints impede the '"specialization" that causes the aggregate

.21 for any J and aggregate consumption is 6 in any state. Notice

fluctuations in the complete market case. By using a non-linear utility of

leisure one could make a similar point about employment as opposed to output.

Lo~
-
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The above example illustrates the general principle (as opposed to

-

theorem) that complete market'allocatiOns maximize individual output variations
across states as tﬁey make use of the trading opportunities. Only 1if, to
start with, the individual variations aggregate out in each state will the
Arrow-Debreu alloca;{on present little variability across states. Aas trading
opportunities diminish individual output variabili;y across states will also
'diminiéh. But, in recﬁrn, the iﬁdividual output variability m;y no longer
aggr;gate out in each stgte and ﬁhus extra fluctuations are created. In the
above example individual variations do not aggregate out in each state to
start with. It should be emphasized that if is too mﬁch to ﬁope for a general
theorem: the result involves equilibrium prices and the economic notion of
vgriability is not obvious.' In simulations of my model with Weiss, described
above, the variance of individual output falls. when borrowing constraints are

pPresent, even chough the variance of aggregate ocutput goes up.

In the Lucas [1972] model the same mechanism is operative. If the money supply
noise is absent, agents in islands where they are few young onmes,work harder rela-

tive to those in islands where they are many, than if the noise is present. However,

in the first case, if "many" islands exist aggregate output is a sum of many

s

independent random variables and thus mean output does not vary. In the second

case the random variables are positively correlated since they all take
the higher nominal price as a signal that theilr island has few young agents,
and aggregate noise results.

Several tests of "borrowing constraints' appear in the literature, usually
associated with sc;dies of the permanent income hypothesis, e.g., Hall [1980],
Hall and Mishkin [1982]. Though the results are mixed, what is being tested

is usually whether sure future income can be used for present consumption
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(cf. Hall and Mishkin (1982], where the maximization problem facing consumers
is made explicit;l Though in the Scheinkman-Weiss model presented above
these two concepts would coincide if in the worst state productivity

were non-zero, it would be natural to let consumers have negative non-human
wealth provided it q?uld be paid back with probability onme, while still
tuling out full insurance. Testing for such constraints could then be done

as discussed above in the section on Brock-Mirman models.
'The assumption of perfectly correlated pfoductivity shocks across agents
that underlies the Scheinkman-Weiss model should be contrasted with a case

where many types have independent productivities. This was the case studied

by Foley and Hellwig (1975). (See also Lucas [1980).) Each agent solved

by atui(ci, Li

)
t=0 't

Max E

where {w:} is a sequence of i.i.d. random variables with Prob{Vt =1} =q,

and Prob {wt = 0} = 1-q , p, 1s the price level prevailing at t , and m: the

asset holdings by the i-th agent, etc. Further, u 1s a neoclassical utility

funetion u, > 0, u <0 with 1lim -uc(c,z) = o, lim.uiTc,l) = (0 for all ¢ ,
_ 0 240

lim “z(c’ L) = - » for some. £ ,
2L
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In Foley-ﬂellyig P, =P 1is assumed and it is shown that a stationary
distribution F*(m;‘ exists. Of cOuise, if initial money balances are
distributed as F*(m), p: E'p is an equilibrium and the distribution remains
invariant. 1In particular, aggregate consumption, labor supply, etc. remains
constant. There is,:powever, no proof that the distribution is ergodic
except when consumers starting from an arbitrary distribution assume (wrongly!)
that i:t = p will prevail. Technically, the difficulty is that the state
vari;ble is actually the distribution of wealth among individuals and this is
a function (whereas in Scheinkman and Weiss it 'is a real number). Thus, while
it still seens reasogable to conjecture that uninsurable idiosyncratic shocks

are not enough to generate fluctuations in the long run, this seems not to be

a. theorem.

Perhaps more promising is the case where aggregate productivity shocks are
combined with idiosyncratic shocks. Suppose, for example, that we modify the
Foley-Bellwig framework so that each unit of the asset yields Ye units of the
consumption good at time t. where Yt assumes one of two values Y and ;',
and that it switches from one value to the other in accordance to some symmetric
Markov matrix. Assume now the wi are independent across consumers and independ-

H]

ent of Y, - Larry Weiss and I have recently been studying examples of this type.
Finally, some comment must be made about the exogeneity of the market

structure in this type of model. Whereas it is now well understood that
informational barriers will limit the number of state contingent markets,
it is also known that an optimal trading structure taking into account such
bgrriers can be quite complicated. In the optimal contracts literature, for
example, the fact that a firm is the only one to observe the productivity
of a worker leads to contracts where the wage is a function of the number of

workers employed. Though there exists a growing literature showing how

-
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such optimal contracts could give rise to magnification of shocks in a

- e

static context (see Grossman, Hart and Maskin [1983] or Holmstrom and Weiss
[1984]) we are not yet in possession of a dynamic theory that starts from

informational constraints, derives the "contracts" structure, and studies

the evolution of the economy over time.
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6. Contracts, Coconuts, etc.

The belief that activist monetary policy must ﬁatter led to a large
literature on the role of long term coutracté. Fisher [1977], Phelps and
Taylor [1977] and Taylor [1980] are early examples. Taylor [1983] sum-
marizes the theoretical work and comments on its empirical success
Theipa;ic ingredient iﬁ this-typé of model is the assumption t%at
some agents (usually workers and firms) contract in nominal terms for
several periods. In all the above cited sources, however, the decision problem
faced by agents is never made explicit and thus they fall outside the scope
of this survey. An exception is in Prescott's [1983] survey where he writes
down a model with a single consumer facing a "Clower constraint", and a
single firm. Wages must be set one period in advance though employment may
be state dependent. Not surprisingly, he finds that in such a framework
"real"™ contracts would do better.

Peter Diamond and Drew Fudenberg [1983], building on early work by
Diamond {1982], consider a model where individuals' production opportumities
arrive as a Poisson process. If an opportunity occurs the individual can at
a fixed utility cost produce one unit of a good. Individuals can consume any
good but the ome they produce. After they obtain one unit they cannot add ‘to
their stock until they trade it and consume it. At e;ch instant in time
a certain fraction e of the population is carrying inventories. It is
assumed that each individual will meet a trading partner according to a Poisson

-

process with arrival rate b(e) where b' >0, b" <0, b(0) =0 .

k3

Now if everyone guesses that e = 0 , then each individual will not under-

take the fixed utility cost and thus e = 0 will result. On the other hand,
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suppose an €& > 0 sxists such that at such & all opportunities are taken
and,when all such opportunities are taken and individual's meet at rate

_g(e) then the fraction of the population carrying inventories does not
change. Clearly such e is another equilibrium. This establishes the
multiplicity of stationary equilibria but not yet the fact.that multiple
equilibria may ekist once one is given an initial level of e . In order

to see.how the latter is possiblé one must realize that at a éiven instant
the'decision of whether or not to takg'an opportunity to produce, an individual
must know not only the present level of e but must also forecast the level
of nearby future e's that will determine their chances of selling the object
in the next few instants. The evolution of e depends not only on the
present e but on whether other individuals take their opportunity to produce
or not. In the first case e will riée, in the second, e wiil fall. Thus,
for certain intermediate levels of e it is qﬁite likely that if an agent
imagines that everyone intends to make use of their production opportunities
(optimism) he will do so himself but 1f he imagines that all others will pass
it up (pessimism) he will do the same. Fudenberg and Diamond establish this
precisely and then proceed to create a cycle out of well chosen sequences of
optimistic and pessimistic unanimities; This bears some resemblance t; the "sun-
spots" literature that is covered in Woodford's companion survey.

Finally, let me mention briefly the fixed price literature formalized in
e.g., Barro and Grossman [1971], Bemassy [1975] or Malinvaud [1977]. This
literature has concentrated mostly on short-run considerations and has not
dealt explicitly with the price formation mechanism. Green and Laffont [1981]

discuss a dynamic model of this type where prices are éﬁdogenOusly determined,

but they do not make explicit the maximization problems and constraints faced
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by agents. I have no doubt, however, that ome could solve simple dynamic

equilibrium models built from first principles in which rates of exchange-

between goods had to be set in advance of the actual date of exchange.
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7.1 Asset Values -

The incomplete markets model described in Section 4 and 5 have different
impliqations concerning the valuations of assets than the complete markets ones
of Sections 2 and 3.  The most obvious one is the fact that an asset that pays
no dividends may have a positive price. Though economists had.become adept at
obtaining a positive price.for su;h assets even in a.complete markets situation
(thr;ugh devices like placing money in the utility function) it is now clear
that incomplete markets are an essentiél ingredient if one wants to pricé.such

claims non-trivially. In the case where agents maximize (expected) discounted

sum of utilities, if an asset 1s always held one must have
' - '
(7.1a) u'(e(e))q, =g Elu' (e 1) (a4 IIF,]

where c¢_ denotes the consumption at time t , q_ the price of the asset at

t
t, 1)t its dividend and ?t the o©0- field generated by the random variables

t

observed up to t , i.e., the "information" about the future that the agent

has at t . In models in continuous time the endogenous formula is
(7.1b) u'(e(t) lg(t) = E jTe-Bhu'(c(t+hj)D(t+h)dh +
o
-BT '
e "u'(e(t+r))q(ttn)| F, .
Normally one "iterates" (7.1) to obtain
(7.2a) u'(c)q =l 8 Bju’(c
t e -1

It o,
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or L~ -

(7.2b) u'(c(t))q(t) = E ] e-Bhu'(c(t+h))D(t+h)dhL‘;’t .
°

Implicit in such "iteration" is the statement that

h o, .
(7.3a) | v;i:z[g u (ctﬂ)qt_*_h].?t] 0 or. ‘
(7.3b') . lim Ele™BR o (c(t+h))q(t+h)l3"t] =0
ho *

The equations in (7.3) are usually claimed to be true due to some ''transversality
condition." Clearly, if Dt+j = 0 this would imply that q 5-9 . In fact, the
traasversality condition at infinity (cf., Weitzman [1973], Benveniste-ScheinkmAn
[1982]), Ekeland-Scheinkman [1983]) for the consumer's maximization problem simply

states that

(7.4) Linm Efe™ u' (c(e+n))q(t+h) z(ehn) [7,] = O
hooo
where z(t) denotes the holdings of the asset at time t . If one can put a
lower bound on z(t) for some consumer, then (7.3) and consequently (7:2) |
follows from (7.1).' This is clearly true in a single consumer model with a
fixed supply of the asset but does not need to hold if heterogeneous consumers
are present. Thus, in Scheinkman-Weiss (7.4) holds but nét (7.3) when the dividend
rate is zero. A consumer that at t+h has a very high shadow price for the

asset (u'(c(t+h))q(t+h)) would hold a small quantity of it, making (7.4)

-
E

possible.
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This situation can be contrasted with the case where u'(0) is finite

or where consumers receive positive endowmemt income with probability 1.

Then, (7.1) becomes, if z, denotes the amount of the asset held,

(7.5) u' (gi;)qt = BE[u' (e 1),y + D ) [F] + 2,

where At = 0  unless z, = 0 o

‘Thus

(7.6)
T

d'(ct)q: - E[Jflsj<u'(°:+j)nt+j Ty *

T [ ] :
Blu"Cepppdapyp i ] £, -

Hence, eveﬁ if (7.3) holds, and Dt+j =0, q, > 0 is'possible. Notice that
(7.5) in order to be non-trivial also requires heterogeneous consumers. After
all, if the asset is in fixed suﬁﬁly the representative agent would hold a
positive amount and thus (7.5) reduces to (7.1). Clearly, if the utility
function is, say, logarithmic, there 1s only one asset and zero income in a
period may occur (as in Scheinkman-Weiss [1983]) then 7.3 cannot hold since

At £ 0 . Actually, the differences between the two situations can be reconciled
when one considers the consumer's problem as one of choosing stochastic
processes of consumption subject to an infinite number of constraints. The

"shadow prices" are then elements of an appropriate dual space and it is not

true in general that they are expressible as a sequence of*prices'for each
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constraint. In cases analogous to the one treated in Scheinkman-Weiss [1983]

-

one cannot express them in this way.

Though I know of no example where dividends are not always zero and (7.3)
is violated, I conjecture that this will be true at least when with some
positive probability dividends can be zero for long enough periods.

One may also obfgin a positive price for an asset that yields no dividends
using the device of a "Clower.constraint." In this case multipliers for the
constraint will appear in the formula analogous to (7.1) (cf. Townsend [1982]).

The presence of incomplete markets also has implications for asset pricing
formulas. Though (7.1) holds in any case, the consumption that appears in
such formulas refer to a single individual as opposed to the aggregate.

Notice that even in Arrow-Debreu economies (7.1) may not aggregate across
individuals, unless some particular form is assumed for u , but at least

(7.1) would hold for some artificial utility function. Thus, while in the
complete markets case the estimated parameters may not mean much in terms of
individual's parameters, the model should not be rejected by the data.

Further, though I am not aware of any results, it is reasomable to conjecture

that for certain large classes of utility functions, the estimated parameters
yield bounds to the individual's parameters, given that complete markets prevails.

The situation is different when markets are missing, since in this case
no artificial consumer whose utility is being maximized exists.

Equation (7.1) is tested and the preference parameters estimated (discount
factor and constant relative risk aversion coefficient) either by choosing an
asset (really a combination of assets) and regressing its price on measures
6f aggregate consumption or by choosing a pair of assetsg,-writing (7.1) for

each and looking at differences in the rates of retum,



7.5

A series of stu%}es using aggregate data to test formulas like (7.1) and
to estimate prefer;;ce parameters has appeared (cf., Grossman and Shiller [1981],
Hall [1981], or Hansen and Singleton [1982], [1983]). The results are at best
mixed. The model is sohetimes definitely rejected and the estimates of
risk-aversion parameters are implausibly high and with large standard errors.
Prescott and Mehra [1582] constructed a model economy with a-sihgle asset-claims
to GNP. There is a representatiVé consumer that maximizes a discounted sum
of utilities. The growth rate pf the asset's dividends is a stochastic process
chosen such that the rate of growth, variance and intertemporal covariance
of dividends are grossly comparable to those of the American GNP series. They
then compute the risk-premium that such a claim should have over a risk-free
asgset with ''reasonable"” risk aversion coefficients (less than 4) and find that
it is much smaller than the actual risk-premium.that stocks command over short-
term government debt. They went on to suggest that part of that discrepancy
might be dﬁe to uninsured individual risk.

Bewley [1982] develops the idea of how uninsurable risks could cause
these "excess returns to risk" to'appear, and gives examples where ignoring
the lack of inéurance and estimating the risk premium from aggregate consumption
(and known utility functiéns, étc.) leads to errors in either difection.‘
Labadie [1984] implements the Prescott-Mehra strategy postulating a model of
overlapping generatioms and shows that one can find risk-premia of the
order of the actual ome in the American economy with a mean risk-aversion coeffi-
cient that is less than ome.

Even when one considers a single asset at a time there are certain clear

biases introduced Ey ignoring the lack of complete mark2ts. The following

examples illustrate the point:
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Example 7.1. In a Samuelson Consumption Loan model with fixed stock of money,
fixed aggregate endoﬁment and where utility function u(cl s CZ) - v(cl) + 8v(c2)
if one writes (7.1) in terms of aggregate consumption then one concludes that
§ =1 ., The same is true in the Foley-Hellwig model described in Sectiom 5.
Example 7.2. In the Scheinkman-Weiss model of Section 5 agents' consumption vary
both due to variation on aggregate consumption and to movements in their share
of coasﬁmption dué'to changes in.ﬁﬁeir productivity. Thué, agg;egate consumption
variaéility underestimatgs a single coﬁsumer's risk. After simulating the
model with-logarithmic utility we tried to "estimate" preference parameters as
if a single consumer with constant relative risk aversion was generating the
data. The estimate of risk aversion was around three. We did not, however,
formally "test" the single cousumer model against our data.
The lesson of all these examples as well as others in Bewley [1982] is
that the "price-quantity" tests of time-separable utility competitive models
done with the aid of an Euler-equation are also testing the complete market
hypothesis. If the complete market hypothesis fails the type of "quantity-
quality" tests proposedAin Section 2, there is no reason to expect the Euler-

equation tests to do well or to attribute meaning to estimated preference

3

parameters.

Finally, I would like to note the fact that with incomplete markets the
firms' decision problems are not obvious, due to the unanimity question. This

is the reason why, if production is treated at all, it is in the absence of

firms.



REFERENCES

-
e

Barro, R. [1981], "Intertemporal Substitution and the Business Cycle", Carnegie-
Rochester Conference Series in Public Policy.

Barro, R. and Grossman, H.I. [1971], "A General Disequilibrium Model of Income
and Employment, American Economic Review 71: 250-272.

Beja, A. [1971], "The Structure of the Cost of Capital under Undertainty",
Review of Economic Studies 38: 359-368.

Benassy; J.P. [1975], "A Neo-Keynesian Disequilibrium in a Monetary Economy',
Review of Economic Studies 42: 503-524. :

L

Benveniste, L.M. and Scheinkman, J.A. [1982], "Duality Theory for Dynamic
Optimization Models of Economics: The Continuous Time Case", Journal of

Economic Theory 27:

Benhabib, J. and Day, R.H. [1982], "A Characterization of Erratic Dynamics
in the Overlapping Generations Model", Journal of Economic Dynamics and

Control 4: 37-55.

Benhabib, J. and Nishimura, K. [1979], "The Hopf Bifurcation and the Existence
and Stability of Closed Orbits in Multisector Models of Optimal Economic
Growth", Journal of Economic Theory 21: 421-444.

[1982], "Sufficient Conditions for the Existence of Periodic
Cycles in Discrete-Time Intertemporal Optimization Models and Applications
to Optimal Growth and the Adjustment-Cost Theory of Investment', New
York University Working Paper (mimeo), December 1982.

Bewley, T.F. [1982], "Thoughts on Tests of the Intertemporal Asset Pricing
Model', Northwestern University (mimeo), July 1982.

Constantinides, G.M. [1982], "Intertemporal Asset Pricing with Heterogeneous
Consumers and Without Demand Aggregation', Journal of Business 5%: 253-267.

Brock, W.A. [1982], "Asset Prices in a Production Economy"”, in The Economics of
Information and Uncertainty, ed. McCall, J.J., University of Chicago Press,

Chicago.

Brock W.A. and Mirman, L.J. [1972], "Optimal Econoemic Growth and Uncertainty:
The Discounted Case", Journal of Economic Theory 4: 479-513.

Cass, D. [1965], "Optimum Growth in an Aggregate Model of Capital Accumulation",
Review of Economic Studies 32: 233-240.

Debreu, G. [1954], "Valuation Equilibrium and Pareto Optimum'", Proceedings of the
National Academy of Sciences of the USA 40: 588-592.




Diamond, P. [1982], "Aggregate Demand Management in Search Equilibrium",
Journal of Political Economy 90: 881-894.

Diamond, P. and Fudenberg, D. [1983], "An Example of Rational Expectations
Business Cycles in Search Equilibrium" (mimeo), February 1983.

Ekeland, I. and Scheinkman, J.A. [1983], "Transversality Conditions for some
Infinite Horizon Discrete Time Optimization Problems" (miméo), Technical
Report No. 411, Institute for Mathematical Studies in the Social Sciences

(IMSSS), Stanford.

Fair, R.C. [1979], "An Analysis of the Accuracy of Four Macroeconometric Models",
Journal of Political Economy 87: 701-718.

FiscHer, S. [1977], "Long-Term Contracts, Rational Expectations, and the Optimal Policy
Rule", Journal of Political Economy 85: 191-206.

Foley, D.K. and Hellwig, M.F. [1975], "Asset Management with Trading Uncertainty",
The Review of Economic Studies 42: 327-346.

Gale, D. [1967], "On Optimal Development in a Multi-Sector Economy', Review of
Economic Studies 34.

[1973], "Pure Exchange Equilibrium of Dynamic Economic Models",
Journal of Economic Theory 6: 12-36.

Grandmont, J.M. [1983], "On Endogenous Competitive Business Cycles', CEPREMAP
Working Paper No. 8316, June 1983.

Green, J. and Laffont, J.J. [1981], "Disequilibrium Dymamics with Inventories and
Anticipatory Price Setting', European Economic Review 16: 199-221.

Grossman, S.M. Hart, 0.D. and Maskin, E.S. [1983], "Unemployment with Observable
Aggregate Shocks'", Journal of Political Economy 91: 907-927.

Grossman, S.J. and Shiller, R.J. [198l], "The Determinants of the Variability of
Stock Market Prices'", American Economic Review 71: 222-227.

- [1982], "Consumption Correlatedness and Risk Measurement
in Economies with Non-Traded Assets and Heterogeneous Information",
Journal of. Financial Economics 10: 195-210.

Grossman, S.J. and Weiss, L. [1982], "Heterogeneous Information and the Theory
of the Business Cycle', Journal of Political Ecomomy 90: 699-727.

Hahn, F. [1966], "Equilibrium Dynamics with Heterogeneous Capital Goods",
Quarterly Journal of Economics 80: 630-646.

[{1983], "Keynesianism, Monetarism, and Rational Expectations:
Some Reflections and Conjectures”, in Individual Forecasting and Aggregate
Outcomes, ed. Frydman, R. and Phelps, E.S., Cambridge University Press.




Hall, R.E. [1980], "Labor Supply and Aggregate Fluctuations", Carnegie-Rochester
Conference Series in Public Policy 12: 7-33.

(1981], "Intertemporal Substitution in Consumption", NBER Wbrkiﬁg
Paper No. 720.

Eall, R.E. and Mishkin, F.S. [1982], "The Sensitivity of Consumption to Transitory
Income: -Estimates from Panel Data on Households", Econometrica 50: 461-481.

Hansen, L.P. and Singleton, K.J. [1982], "Generalized Instrumental Variables
Estimation of Nonlinear Rational Expectations Models'", Econometrica 50:
1269-1286.

[1983], "Stochastic Consumption, Risk Aversion, and the
Temporal Behavior of Asset Returns', Journal of Political Economy 91:

«  249-265.

Holmstrom, B. and Weiss, L. [1984], "Managerial Incentives, Investment and
Aggregate Implications" (mimeo), The University of Chicago.

Kreps, D. [1981], "Arbitrage and Equilibrium in Economies with Infinitely
Many Commodities", Journal of Mathematical Economics 8: 15-35.

[1982], "™ultiperiod Securities and the Efficient Allocation of Risk:
A Comment on the Black-Scholes Option Pricing Model", in The Economics of
Information and Uncertainty, ed. McCall, J.J., University of Chicago Press,

Chicago.

Kurz, M. [1968], "Optimal Economic Growth and Wealth Effects", Intermational
Economic Review 9.

Labadie, P. [1984], "A Test of Risk Premia Behavior in an Overlapping Generations
Model" (mimeo), Columbia University, April 1984.

Litterman,. R.B. and Weiss, L. [1984], "Money, Real Interest Rates, and Output:
A Reinterpretation of Postwar U.S. Data", Federal Reserve Bank of Minneapolis
Research Department Working Paper No. 179.

1]

Lucas, R.E., Jr., [1972], "Expectations and the Neutrality of Momey', Journal of
Economic Theory 4: 103-124.

. [1975], "An Equilibrium Model of the Business Cycle', Journal
of Political Economy 83: 1113-1144.

[1978], "Asset Prices in an Exchange Economy", Econometrica 46:
1429-1445.

[1980], "Equilibrium in a Pure Currency Economy', in Models of
Monetary Economies, ed. Karaken, J.H. and Wallace, N., Federal Reserve Bank

of Minneapolis, _

-

[1983], Studies in Business Cycle Theory, M.I.T. Press, Cambridge,
Massachusetts. .




R-4

Lucas, R.E., Jr. and Rapping. L. [1969], "Real Wages, Employment and Inflatiom",

Journal ofAPolitical Ecomomy 77: 721-754.

McKenzie, L.W. [1968], "Accumulatién.Programs of Maximum Utility and the von
Neuman Facet", in Value, Capital and Growth, Papers in Honour of Sir
John Hicks, Edinburgh University Press, Edinburgh.

Malinvaud, E. [1977], The Theory of Unmemployment Reconsidered, Basil and Blackwell,

Oxford.

Mehra, R. and Prescott, E. [1982], "A Test of the Intertemporal Asset Pricing
.Model", Federal Reserve Bank of Minneapolis Working Paper No. 194,

October 1982.

Phelps, E.S. and Taylor, J.B. [1977], “Stabilizing Powers of Monetary Policy
under Rational Expectations", Journal of Political Economy 85: 163-190.

Prescott, E. [1983], "Can the Cycle be Reconciled with a Consistent Theory of
Expectations" or "A Progress Report on Business Cycle Theory", Federal
Reserve Board off Minneapolis Working Paper No. 239, PACS file 3200.

Prescott, E. and Mehra, R. [1980], "Recursive Competitive Equilibria: The
Case of Homogeneous Households", Econometrica 48: 1365-1379.

Samuelson, P.A. [1973], "Optimality of Profit, Including Prices under Social

Ideal Planning", Proceedings of the National Academy of Sciences USA

70: 2109-2111.

Sargent, T.J. [1976], "A Classical Macroeconometric Model for the United States",
Journal of Political Ecomomy 84: 207-237.

Scheinkman, J.A. [1976], "On Optimal Steady States of n-Sector Growth Models
when Utility is Discounted", Journal of Ecomomic Theory 12: 11-30.

[1977], "Notes on Asset Pricing", manuscript, University of Chicago.

Scheinkman, J.A. and Weiss, L. [1986], "Borrowing Constraints and Aggregate
Economic Activity", zgg_gngg;;5¢ JAnuAary.

Taylor, J.B. [1980], "Aggregate Dynamics and Staggered Contracts'", Journal of
Political Economy 88,

Taylor, J.B. [1983], "Rational Expectations Models in Macroecomomics', NBER
Working Paper No. 1224.

Tobin, J. [1980], “Asset Accumulation and Economic Activity, Basil Blackwell,
Publisher, Oxford.

Townsend, R.M. [1981], "Asset Prices in a Mometary Economy - (mdmeo), Carnegie-
Mellon University, December 1981.

Wéitzman, M. [1973], "Duality Theory for Infinite HBorizon Convex Models",
Management Science 19.







