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| can calculate the motions of the heavenly bodies, fulfilling and hence beational 2 This alternative view of
but not the madness of people. business fluctuations may be describecbatundamental,
—Sir Isaac Newton intrinsic, or endogenous.
In this article | explain how economic fluctuations can

Last October’s dramatic 23 percent decline in the U.Soccur without shocks to fundamentals. This is not to say
stock market sent shock waves through the economy, polhat taste or technology shocks do not exist or that they are
icymakers, and economists. Noneconomists and econdetally unimportant. Instead, the purpose here is to try and
mists alike scurried to find some previously unforeseemunderstand whether there exist forces intrinsic to an econ-
new development that might explain the crash. Could th@mic system that tend toward instability; whether such in-
crash have been caused by the sudden appearance détability is bad from the point of view of economic wel-
comet, by a supernova explosion in a distant galaxy, or byare; and, if so, what sorts of policies or institutions may be
a startling change in sunspot activity? Or perhaps it waset in place to avoid such instability and put the economy
caused by psychological factors? Until recently, most econen a steady course.
omists would have pooh-poohed such ideas as crazy. To explain these issues, | describe two models that il-

To an economist (and also to market analysts on Wallustrate intrinsic fluctuations and the role of animal spirits.
Street) it seems natural to look for changes in consumeBoth models are simplified versions of existing ones that
tastes or technological factors as possible explanations. A&re part of the burgeoning literature on intrinsic fluctua-
ter all, one would expect that a sudden shift in consumetions. Throughout the paper, the emphasis is on explaining
tastes toward eating out would drive up the stocks of fasthow such fluctuations can arise in an environment in
food chains and restaurants or that a new technological devhich the economic fundamentals consisting of tastes and
velopment in the computer industry would drive up thetechnology are unchanging over time. Further, in both
stocks of computer firms. (This surely explains why a conimodels, expectations are assumed to be rational. Without
siderable amount of market research on Wall Street corthis assumption, one can explain anything, given a suffi-
sists of keeping track of technological developments andiently perverse or irrational view of the world. Requiring
shifts in consumer trends.) It is not easy, however, to sebeliefs to be rational imposes a notion of consistency be-
why there should be any relationship between extraterresween beliefs and reality and rules out explanations based
trial happenings and new developments in consumer tastes a pathological view of the world.
or technology. The first model described is a simple model of stock

Thus it is that most of the currently popular models of price determination in which consumers may hold many
economic fluctuations are based on recurring randorpossible sets of beliefs that may be self-fulfilling and hence
shocks to economifundamentals. These fundamentals rational. Some of these beliefs may even be based on
consist, of course, of consumer tastes and the technologicaindom factors totally unrelated to the objective factors of
possibilities available to firms. Shocks to consumer tastetastes and technolog@yurthermore, some of these beliefs
affect the demands for various goods, whereas shocks tead the economy to a steady course while many others set
technology—by affecting costs of production—affect thethe economy on a wildly fluctuating path.
supplies of various goods. In this way, these shocks give The second model described is a model of frictional un-
rise to fluctuations in prices and quantities. In the absencemployment in which production and exchange take place
of such continued random influences on tastes or technoldn a decentralized fashidr.show that there may be sev-
gy, the currently popular models would predict that theeral stable paths for the economy along which beliefs are
economy would (in a reasonable amount of time) settleself-fulfilling. Among these, some involve high employ-
down into a steady state, with no fluctuations whatsoeverment and output whereas others involve low employment

The stock market crash has revived interest in the posand output, depending on whether expectations are opti-
sibility of explaining fluctuations without such shocks to mistic or pessimistic. In addition, there are many fluc-
fundamentals. One clear reason for this renewed interesitating paths corresponding to changing moods of op-
has been the inability of economists or market analysts timism and pessimism. | argue that the low employment
find any new developments in tastes or technology whictand output situation has some resemblance to the wide-
could explain a crash of that magnitude. The appeal to psyspread lack of confidence and consequent breakdown of
chological factors or, in general, random factors unrelatednarket interactions that seem to characterize deep eco-
to fundamentals is, however, not new. In 1936, toward theomic depressions.
end of the Great Depression, John Maynard Keynes pub- Can such models explain the qualitative and quantita-
lished his classiGeneral Theory of Employment, Interest,  tive properties of economic fluctuations in real economies?
and Money, in which he attributed business fluctuations Perhaps. But | attempt no such explanations here, since the
not to random shocks to tastes or technology, but to thenodels described are chosen for their expositional simplic-
animal spiritsof investors. That is, investors may be seizedity rather than their ability to explain observed business
by moods of optimistic or pessimistic expectations whichfluctuations. | believe it is much too early to judge the
bear no necessary relation to any changes in tastes empirical applicability of these models, for only recently
technology. Keynes also asserted that such expectations bave economists started analyzing such models. Further
the part of investors need not necessarily be irrational. Thdevelopment and elaboration of such models may prove to
moods of optimism or pessimism can cause investors tbe empirically useful, in addition to being theoretically
either expand or contract investment spending; this, in turrinsightful.
can lead to either an overall economic expansion or a Are there any policy implications that emerge from the
contraction, thereby justifying the optimistic or pessimisticstudy of these models? Yes, although these implications
expectations. Thus, these animal spirits can become selire subject to some important qualifications. | show that



for each model there exist very simple policies which can2)  ¢,(t) = w;[1-1,(1)] — p(t)s(t)
eliminate all fluctuations and set the economy on a uniqu _
stable course. In addition, for the frictional unemployment®®)  C2(t+1) =Wo[1-l(t+1)] + [p(t+1) + d]s().

model | show that such a policy can move the econom . ) .
from a state of low employment and output to one of hig )_fn equations (2) and (3)(t) is the stock price & pt+1)

employment and output in which many people are bettefS (€ consumer’s expectation (held with certainty) of the
off and none is worse off. stock price at + 1, ands(t) is the quantity of shares pur-

chased by the young &t Equation (2) states that con-
A Stock Price Model sumption by the young equals the total output produced
In this section | describe and analyze a simple model ofvhen young minus the value of shares purchased. Note
stock price determination and then discuss an appropriataat [1,(t)] is the amount of time spent working when
stabilization policy. young, and hencey[1-1,(t)] is the output produced when
Consider an environment that is completely stationaryoung. Equation (3) states that consumption by the old
and in which there is one unit of a perfectly divisible assetequals the total output produced when old plus the divi-
(a stock, if you like) which pays a constant and known dends on shares held and the proceeds from the sale of
stream of dividends forever. Consumers can purchasshares. The consumer chooses lifetime consumptions, lei-
shares in this stock with a view to obtaining dividends andsure times, and the demand for shasé} in order to
capital gains when the shares are sold. The current stogkaximize lifetime utility given by (1).
price depends on the current demand, which in turn de- The determination of the stock price is shown in Fig-
pends on the capital gains (or losses) that consumers eyre 1. It is easy to show that the demand for shares de-
pect. This, in turn, depends on the price at which the stockends omp(t) andp®(t+1) and that demand is downward
can be sold, which again depends on the demand for theloping in the current pricp(t). (See the Appendix for a
stock on the part of future buyers. | show by means of exderivation.) Figure 1 depicts a demand curve such that the
amples how, even in a completely stationary environmenidemand for shares is decreasingpit). The position of
the stock price can be subject to wild gyrations. My ex-the demand curve in Figure 1 depends on the expected
position is based on the models of Grandmont (1985) anfliture pricep®(t+1). The supply of shares is perfectly in-
Azariadis (1981). elastic at one unit since there is a fixed amount of one
unit of the stock available, all of which is supplied by the
old inelastically. Thus, the equilibrium condition for shares
Ais given by

People, Preferences, and Prices

Suppose that at each dateumbered 1, 2, 3,. ., arep-
resentative consumer who lives for two periods is born.
consumer born at dateis young att andold att + 1. 4
Assume that at date 1, in addition to the young consumeF, )
there is also an old consumer who was born in the pre- . —_ .
vious period. In each period of life, the consumer is en(%ghat |s,dt]t1e eﬁwhbrlum ﬁr'iﬁ(t) muslt be such that the
dowed with one unit of total time, which may be divided egi";‘]’;e t?]respggiet; ﬁqgfatﬁe deef#grﬁ’ dy-cuwe or shares in
between leisure time and working time. When the con-_. y ,

sumer is young, each unit of working time resuitsain Figure 1 depends on the consumer’s expectation of next

units of the consumption good and when old, each unit Operiod’s price, it follows that the current equilibrium price
working time results i, units of the consumption good. of share_s also depends on the price exp_ected to prevail
The consumption good is nonstorable and may be eithdjext period. Now assume that the expectations of consum-

consumed or traded. The old consumer at date 1 is eff'> arerational; that is, the price that consumerst &x-

dowed with one unit of a stock which yields a constan@ﬁgtrggrgra’gm%; lis in fact the actual price &t~ 1.

dividend stream ofl (in units of consumption) each pe-
riod. The old consumer will, of course, collect the current
dividend and then trade the stock for consumption fron{s)
the young at date 1. The young consumer, in turn, wi
hold the shares till period 2, then collect the dividend an
sell the shares to the new young at date 2. This proce
then goes on forever.

s(t) = 1.

pi(t+1) = p(t+1).

I(IJt follows that the current equilibrium prige(t) depends

Qn next period’s pricp(t+1). This relationship is illustrat-

e;d in Figure 2 for a particular choice of the utility func-

Let c,(t) andc,(t) be the consumptions at datef the tions U(:) andV(-). These functions have been chosen_
in such a way as to generate a hump-shaped curve in

young and the old consumers, respectively, and, (&t ; !
: . d which the hump occurs to the left of the 45-degree line.
andl(t) be the amounts of leisure time enjoyed by the It is important to understand the reason for the particu-

young and the old. The young consumer at each tjateIar hump-shaped curve (with the hump occurring to the
maximizes lifetime utity, denoted by and given by left of the 45-degree line) shown in Figure 2, since this

_ shape is the source of fluctuations to be described. This
@ u=U(E®0) + Vet D) t+1). shape arises due to the conflict betweengtistitution
effect and thewealth effect of a change irp(t+1) on the
demand for shares. These effects may be explained as
éollows. An increase ip(t+1) increases the rate of return
on the stock, thereby making saving for future consump-
tion more attractive. This induces the consumer to reduce
current consumption and increase saving, and therefore
increases the demand for shares. This is the substitution

In equation (1), the functions)(-) and V() represent
!Jtility derived in the first and second periods of life. Util-

amount of leisure time enjoyed in that period.
The budget constraints faced by the consumer are



effect. However, an increase jpft+1) also increases the price, real interest rate, and output to exhibit pretty wild
value of savings in the form of shares and therefore inbehavior.
creases wealth. This perceived increase in wealth CaUSES b i mic and Bizarre Paths

the consumer to increase current (as well as future) co the model can generate a variety of periodic time paths. In
sumption. The increase in current consumption reduc 9 P patns.

the demand for shares. This is the wealth effect. Consa-9uUres 3 and 4 we see that there is indeed a constant time

guently, the substitution effect and the wealth effect of arpath that can be generated for the stock price. This price,

: . . denotedp’, corresponds to the intersection in Figure 3 of
increase ip(t+1) have opposite effects on the demand " . i
curve for shares. At low values pf{t+1) the substitution the 45-degree line and the hump-shaped curve between

effect dominates the wealth effect; as a result, an increaé%(t). andp(t+1). If all consumers expect that the price next
' ! é)_erlod will bep*, then it will bep® today and hence for-

in p(t+1) increases the demand for shares. Thus, the d . . .
ma?n(d carve in Figure 1 shifts to the right, thereby in creasVer From equations (6) and (7), it follows that the interest

ing the current equilibrium pricp(®). At high values of rate and output wiII_aIso be constant over time in this ex-
p(t+1) the wealth effect dominates the substitution effect2MPle. I;:ofwe\éer, F'gll(”e.s 3 andb4 also shovg hOIW ano;]her:
as a result, an increase[ift+1) reduces the demand for i Pathfor the stack price can be generated, along whic
shares. Therefore, the demand curve in Figure 1 shifts { follows an up-and-down cyclical path that repeats every
the left, thereby lowering the current equilibrium price 0 periods. Therefore, equations (6) and (7) imply that

o(t). This conflict between the two effects is the reason fo ralong this alternative path, the interest rate and output will

the hump-shaped relationship betweé) andp(t+1) de- also exhibit a similar pattern. In Figures 5 and 6 we see the
picted in Figure 2—a relationship which yields a variety generation of a four-period cycle in stock prices (and hence

of possibilities for fluctuations. also in the interest rate and output). Figures 7 and 8 show

: : : . . ow a three-period cycle can be generated.
_Since Figure 2 gives a rglat|onsh|p bet\_/vgen the_ StOCP The model? can algo generategsome bizarre time paths
price today and the stock price tomorrow, it is possible toFi )

calculate some equilibrium time paths for the stock price gure 9 g_e Fr)]'.CtTQ‘ ?\ p:jetty dt_)lzarre time patlh for_tr:je stock
for various parameter values. The way to do this is also jiprice Inwhich itis hard to discern any strictly periodic pat
lustrated in Figure 2. Start with some prioéd) at date 1. tern. Figure 10 shows a pattern that is hard to distinguish

. g . : from a time path that might be generated due to the pres-
Then find a pricep(2) such that the poirtp(1),p(2)) is
on the hump-shaped curve. Then use the 45-degree line g(ggﬁ g( rIiacrilttlj Omlsg] (())?J:Sm gg(ralgt:l?&:lnghthsgsceh illst:]sc;fell(t?orqsve
transpose(2) to the vertical axis and find a prigg3) plicitly 9 )

such that the poinfp(2),p(3) is on the curve. By pro- Although we have shown only one or two of the pos-

ceeding this way, we can construct a time path for th eSIble time paths of the stock price for each example, there

stock price. This time path constitutes a perfect foresigh?;;QJF\SLESQVF%?S;?E”E?eth%ag'xsaﬁr Iiafr(r:lgtseitv gfs eii-e
equilibrium path because each pair of pri¢pg), p(t+1)) ) : P 9

. . .+ % to the four-period cycle of Figure 6 can also give rise to
has the property (by construction) tipgt) is the equilibri- e '
um price at, given that consumers expect the price &t a two-period cycle. The example that produces the bizarre

path of Figure 9 can also give rise to cycles of two, four,
110 bep(t+1). and eight periods as well as periods of some higher pow-

Once we have an equilibrium time path for the stock 's of two. And the parameter values used o generate
price, we can also calculate time paths for the real interest. ; > par . 9
igure 8 can also give rise to cyclesakry integer pe-

rate and total output by making use of the following re- riod in addition to the bizarre sorts of time paths, as in

I;itgggs&ps. The real interest ratgf) from tto t + 1 is Figures 9 and 10, WhiCh seem to lack any periodiq.pa_lt—
tern® Furthermore, in every example there is an equilibri-
_ _ um path along which the stock price is constant over time.
©  r®=[pt1) ~p® +dVp(). This is because in all of these examples, the nature of the
elationship betweem(t) and p(t+1) is similar to the
ump-shaped curve shown in Figure 2. This constant time
path is indicated by the line markgd on the figures.

There is a simple linear relationship between total outpu
y(t) and the stock pricp(t) for the chosen utility functions
U(-) andV(-); that is,

L) Animal Spirits and Hemlines

(7)  y(t) =a+ bp(t). We now turn to an illustration of the kind of time path
that can be generated when consumers are driven by ani-

Equation (7) is derived in the Appendix. mal spirits. Suppose consumers believe the following
maxim:

lllustrations of Intrinsic Fluctuations When hemlines are up, stocks will be up;

In what follows, I illustrate the variety of fluctuations that ~ when hemlines are down, stocks will be down.
can be generated by the model. Each illustration correSuppose further that the fashion industry decides random-
sponds to a different choice of utility functions. ly when hemlines will be up and when they will be down,

At this point it is worth emphasizing that each econo-perhaps by consulting a different astrologer each period.
my illustrated is completely stationary in terms of its char-Even though such randomness has no connection with the
acteristics over time. Each generation looks exactly theéastes, endowments, or productivities of consumers in the
same as any other in terms of its tastes, endowments, angbdel, it turns out that stock prices (and hence interest
productivities. That is, the fundamentals of each economyates and output) respond to such extraneous randomness.
are constant over time. In spite of this constancy in the | now explain how such beliefs, which have no relation
fundamentals, we will see that it is possible for the stocko economic fundamentals, can be self-fulfilling. Let the



indexed andj indicate the state of hemlines at datesd  equilibrium paths along which stock prices and other
t + 1, respectively, and suppose that each index takes theacroeconomic variables can exhibit somewhat unusual
value of 1 or 2, depending on whether hemlines are higffluctuations. Therefore, it follows that the economy can
or low. In statei, let p, be the stock prices the demand  exhibit instability even when there is a stable path that is
for sharesg, (i) andc,(i) the consumptions of the young attainable if only consumers would believe in it.

and the old, and,(i) andl.(i) the leisure times of the
young and the old. Let; be the probability that the hem-
line state at + 1 isj, glven that the hemline state tais

i. The young consumer atmaximizes expected utility
given the stateéatt. This is denoted b¥(uli). Using (1),
the expression for expected utility can be written as

®)  Euli) = U(c() () + ZmMei)a))-

In equation (8), we are simply adding up the utilities in
each possible state in the second period of life, weighte
by the respective probabilities.

The consumer’s budget constraints can be written, b

Policy Implications
What implications does this simple stock price model
have for consumer welfare and government policy? It
turns out that every one of the equilibrium paths we have
studied has the property of beifgreto optimal; that is,
it is not possible to make some consumer better off with-
out hurting some other consunieFherefore, there is no
government policy that will improve everyone’s lot. How-
ever, this conclusion depends on how seriously we take
Hwe assumption gerfect foresight. Remember that every
one of the equilibrium paths was constructed on the as-
umption that it was perfectly foreseen by all consumers.
. f consumers make occasional mistakes in expectations,
analogy with (2) and (3), as then the welfare properties of the paths discussed may no
N AN longer be true. Consequently, there may exist government
©) &) =wi1-,0] - ps policies that enhance the welfare of all consumers.
(10)  cx(j) =wy[1-1,()] + (p+d)s. The perfect foresight assumption may not seem un-
reasonable if the economy has been moving along a con-
The interpretation of the constraints (9) and (10) is similarstant path or perhaps along a path with an easily discern-
to that for (2) and (3). ible cyclical pattern. Then we may reasonably expect that
It is now possible to solve for the consumer’s demandconsumers, by looking at the past behavior of stock prices,
for shares. We can then impose the equilibrium conditiorwill be able to form accurate forecasts of their future be-
(4) and solve for the pricgs, andp,. (Details are provid- havior, somewhat like the chartists on Wall Street. How-
ed in the Appendix.) These prices together with the probever, some of the paths we have seen (for instance, those
abilities; determine the possible time paths for the stockin Figures 9 and 10) are so complex that it is hard to imag-
price. Such an equilibrium is self-fuffilling, or rational, be- iné how anyone could form an accurate forecast of the
cause the distribution of future prices on the basis ofuture behavior of stock prices based on past observa-
which the consumer determines the demand for shares fions'®When such forecasting seems difficult, the assump-
in fact the actual distribution of prices that lead to equilib-tion of rational expectations may be somewhat question-
rium between the demand and supply of shares. Thus, ttable. At the very least, however, one can argue that the
consumer’s beliefs are consistent with the actual behavig@overnmenbught to pursue policies that put the economy
of equilibrium prices. on a stable path, thereby making it easier for consumers to
Figure 11 shows an example in which the stock pricgform accurate forecasts of the future and thus keeping the
fluctuates randomly between two values, margednd  economy moving along a stable path. The justification for
p,, with probabilities as noted. The reason for such bethis argument is simply that mistaken expectations are
havior is the following. If the current stateof hemlines  much more likely when the economy is following a highly
were to be different (say, 2 instead of 1), then the probatinstable path.
bilities r; for the future statg of hemlines will be differ- Do there exist government policies that can eliminate
ent. G|ven the belief held by consumers about the relaall the highly fluctuating paths we have seen are possible
tionship between hemlines and stock prices, the probabiland push the economy inexorably onto a constant path
ties ; affect the consumer’s expectation of tomorrow's with no fluctuations whatsoever? In the context of the
stock. price. This influences the consumer’s current destock price model, there is in fact a fairly simple policy
mand for the stock and hence its current price. that can achieve this objective: Let the government an-
For this result, it is indeed important that the probabili-nounce a benchmark stock prigewhich is less tham,
tiest; vary asi varies. That is, the probability distribution and also levy a tax (or subsidy, if negative) at the propor-
of future hemline states must differ if the current hemlinetional rate [1p/p(t)] on the value of shares held by the
state is different. Otherwise, the consumer’s expectation afld at each date(including the initial old). The proceeds
tomorrow’s stock price will be independent of the currentof this tax are handed over to the yound as a lump-
state and hence so will be the consumer’s demand fgum rebate (or tax, if negative), denotgt). This policy
shares. Consequently, the current equilibrium price will bewill alter the budget constraints (2) and (3) as follows:
the same no matter what the current state is. Rational ex-
pectations then imply that the stock price must be constarfll) — ¢,(t) = wy[1-1,(t)] — p(®)s(t) + (t)

forever. (12)  ft+1) =w1-1,(t+1)]

L) Summary

So far we have seen many examples in which even + [p(t+1) +d]s()
though there is always a path along which stock prices = [1-p/p(t+1)]p(t+1)s(t)

and other variables are constant, there are also many other = W1 (t+1)] + (p+d)s(t).



Along an equilibrium path, the rebaté) must satisfy show that because of this decentralization, there may be

the following relationship: several stationary equilibria in some of which employment
and output are higher and many people are better off (and
13) 1) =pt) -p. none is worse off) than in others. Which of these equilib-

ria obtains depends on whether the expectations of the
Equation (13) follows because in equilibrium the quantityproducer-traders are optimistic or pessimistic. In addition,
of shares sold is unity, and hence the value of shares sottlere may be fluctuations in employment and output due
is p(t). Therefore, taxes paid mustp@)[1-p/p(t)], which  to changing moods of optimism and pessimism. The mod-
equals p(t)—p']. el is a simplified version of Diamond’s (1984).
It is possible to show that under such a policy, the only Island E
possible equilibrium path for the stock price (and hence’%n siang Economy

for the interest rate and output) is a constant one. (See t onsider a hypothetical economy in which there are a
P y }?arge number of individuals scattered all over a large num-

Appendix for details.) The reason for this is as foIIows.b fisland island h individual h
Since the government taxes away any excegs(fl)  Cc! Of Islands, one person per island. Each individual has
above the benchmark prigéfor subsidizes the difference 1€ OPportunity to produce one unit of a specialized good
if p(t+1) falls short ofp’], the consumer is, in effect which is of no use to the producer but is desired by all the
facF()ad with a future price that is always equ ébtoCon- ' other persons. Therefore, each person would like to be able
sequently, the consumer’s current demand for shares a2 exchange the good produced (if that person phooses_to
pends OTP,' but not onp(t+1). Therefore, the current equi- proqluce) for the product of e_mother person. This setup is
liorium price p(t) also depends o only and is hence d€signed to capture the notion that in large, modern in-
dustrial economies, people develop specialized skills which

constant over time. This simple policy, therefore, eIimi-alre for the most part. of no use to themselves. Instead
nates the possibility of all fluctuations and leads the econ;_~’ part, : ’

omy onto a stable path. In addition, it is possible to choos%ﬁﬁé?s S;(r']lg‘ ﬂ(]oer grgggz dgr%?gcfsfjec\j,vjct: tﬂfcm];sege g(())(ljds toro_
the benchmark pricg in order to ensure that the equilibri- P P 9 P

. : duced by others.
um path is Pareto optimal. . . .
The policy just described should be viewed with cau- Assume that the cost of production, measured in units

tion, however. Even though it works for the simple stockOf foregone Litlityu, is different for different people and

price model, it may not work for a more complex model Vﬁﬁ;ﬁ;ﬁ”?&?&%ﬁgﬁ;\é‘;‘;ﬁg ;Jé ?r;ét;):'oketége e
with more assets, uncertainty, and capital accumulation. IH Peop

. SR - - ‘whose costs of production are no higher tiaif an in-
practice, the policy is likely to be very difficult to define @Vi dual chooses to produce, then that person must engage

and implement and may also have undesirable side effec h for ofh d h iclands) |
on risk taking and investment. To judge the overall desirl @ search for other producers (across the many islands) in

ability of such a policy, these potential ill effects would order to trade. Assume that each person can visit only one

have to be weighed against the possible benefits from her island and tgat the probaé)ility Of rlunning into aLpro—
stabilized economy and improved forecasting. ucer (as opposed to a nonproducer) iiso assume that

each unit of the good yields a utility af when traded.

A Model of Frictional Unemployment Therefore, if a producer is successful in meeting a trading

We now turn to the second model chosen to illustrate inpartner, then each of them receives utilitylf a producer

trinsic fluctuations and the role of animal spirits—a modelis unsuccessful in meeting a trading partner, then the pro-

of frictional unemployment. ducer receives zero utility, since the product is useless to
The concept ofrictional unemployment plays an im-  its maker?

portant role in policy discussions in government and the It is now easy to describe an individual's decision re-

media. Frictional unemployment represents unemploygarding whether or not to engage in production. Intui-

ment resulting from the imperfect matching of workerstively, if the probability of meeting another produaeis

and employment opportunities. Thatural rate of unem-  sufficiently large relative to the cost of productianthen

ployment represents the normal level of frictional unem-it pays to produce. More formally, the following condition

ployment and is taken as the benchmark for full employ-describes the production decision:

ment. It is often said that in the 1960s, full employment

corresponded roughly to a natural rate of unemployment If Tu* > u, then produce;
between 3 and 4 percent, while in the 1970s the naturdl4)
rate of unemployment increased to around 6 percent. This if u” < u, then do not produce.

is considered relevant for aggregate demand policies be- . -

cause it is thought that any attempt to keep the unemi!? (14), U’ is the expected benefit (utility) from produc-

ployment rate below the natural rate will only result in "9 @ndu is the cost. It follows that the fraction of pro-

spiraling inflation. In spite of this, most models of busi- ducers (and also the per capita output given by

ness fluctuations eschew any attempt to explain the dete{- X

mination of frictional unemployment and instead focus on 15) y=G(nu).

explaining the characteristics of fluctuations around the R .

natural rate of unemployment. In contrast, | show here ASSUMe also that, <u'. This assumption has the fol-

that an explicit attempt to model frictional unemployment!Wing implication. If producers could costlessly commu--

leads to some very surprising results and some importar‘il’cat? and. trade with each other, then the best situation is

policy implications. one in W_hlch everyone produces and tra_ldes. Such_a sit-
The model discussed consists of a large number of prdJatlon mlght arise if all trade took place in a centralized

ducer-traders who can only trade bilaterally, if at all. | Marketwith everyone present. In this case it pays for even



the producer with the highest production costs to producejot to produce, which decreases the probability of a match
and therefore per capita output will be at its maximumsufficiently for the remaining producers so that more pro-
possible level of one. In this model the lack of communi-ducers will stop production, and so on, until the low equi-
cation and hence coordination among the many producelibrium is reached and the economy shuts down. The sit-
traders is thériction which prevents a costless centralized uation of the low equilibrium economy resembles that of
market from arising. We will see that because of this fric-a depression economy.
tion, it will not be possible to attain the maximum pos-  In fact, the three equilibria marked in Figure 12 are not
sible per capita output. In fact, the situation could be conthe only equilibria for this economy. There also exist many
siderably worse. other equilibria characterized by fluctuations in which out-
Next | need to describe how the probability of a suc-put and employment are forever shifting between the high
cessful match between producers is related to the decand low equilibria. For instance, suppose people believe
sions of all the people. It is intuitively clear that if either that when sunspot activity is high the economy will be in
all persons or all but one person decide not to producthe good (high equilibrium) state and when sunspot ac-
and seek out trading partners, then the probahility  tivity is low the economy will be in the bad (low equi-
zero. If everyone decides to produce and seek out tradingrium) state. That is, people become optimistic or pes-
partners, then the probability of a successful match will besimistic depending on whether sunspot activity is high or
high® Therefore, in general, there is an increasing relalow. Then indeed it will be the case that the state of the
tionship between the fraction of people who decide to proeconomy will fluctuate between the high and the low
duce and the probability of a match. This is described byequilibria precisely in tune with sunspot activity! These

the increasing functiofi(y) as follows: fluctuations will be just like the ones for the stock price
model’'s economy, as depicted in the hemline example of

(16) m="~(y). Figure 11, in which people were driven by animal spirits
bearing no relation to economic fundamentals.

Equilibria A second remarkable feature of this hypothetical econ-

It is now easy to describe the determination of the equilib-omy is that some people are unambiguously better off and
rium values ofr andy. Figure 12 graphs the two relation- no one is worse off (in terms of expected utility) at the
ships betweem andy as given by equations (15) and high equilibrium than at the low one, yet there is no mar-
(16). Equation (15) is marked lfy, while (16) is marked ket mechanism that can move the economy out of the low
by f. By virtue of my assumptions, both functions are in- equilibrium and toward the high. Specifically, all those
creasing”* Any intersection of the two curves gives an who are producing at the high equilibrium are better off
equilibrium pair @,y). This pair has the property that giv- than they were at the low one (or they would not be pro-
en the probability of a matci, a fractiony of people find  ducing), and those who are not producing at the high equi-
it profitable to produce; and given the fraction of produc-librium are no worse off than at the IoW.

ers, each person’s expectation of the probability of a suc

cessful match is accurate. We see that in Figure 12 the@O/r’]Cy Implications licv th h
are three possible equilibrium pairs.y), marked low, IS there a government policy that can get the economy out

middle, and high of the doldrums at the Iow_ _eq_uilibriqm a_nd move it per-
There are two remarkable features of this simple model"anenty to the better equilibrium with high employment

of production and trading. The first is that there may be?d OUIPUL? In fact, it is possible to suggest such a policy
several equilibria which are distinguished by varying lev-" tge cqgtext of trlje |st!and ego_r:jomy. WA units of
els of output and trade, depending on the expectations of O(;lf‘é %haérg’oisqﬁsfglisﬂtlg Ia){r ee?utﬁarm SUS' So(;e
producers regarding trading opportunities. If expectation%_l"| t%h.  ibsidy f! % by 9 s it .pg

are optimistic, so that people think the probability of suc-- 2. 1S fSIIJ Sl dy IS 'R.ancel. yﬁsaes o d.Y'e on
cessfully consummating trade is high, then many peopl<§uccess ul rades. This policy changes condition (14) to
will be induced to produce and seek out partners. This in
turn leads to a high probability of success, thereby justiy1 7
fying the optimistic beliefs. This corresponds to the high if (1-o)nu* + U < u, then do not produce.

equilibrium in Figure 12, indicating a high level of output

and trade. If people have pessimistic expectations of beingquation (15) describing the fraction of people who choose

able to trade, then few will be induced to produce ando produce (and also the per capita output) gets modified
look for trades. This in turn leads to a low probability of tg

a successful match, thereby justifying the pessimism. In
Figure 12 this is indicated by the low equilibrium, for low (18) y=G((1-c)ru + ).
(in this case, zero!) output and trade.

Also shown in Figure 12 is a middle equilibrium out- Equation (16) continues to describe the probability of a
come which, however, is unstable. This is because if somgyccessful match as a function of the fraction of producers.
nonproducers become slightly more optimistic than at the  |n Figure 13 the relation betweerandy described by
mlddle outcome, then_t_hey will choose to produce, WhIC'hgquation (18) has been superimposed on the previous re-
increases the probability of a match for everyone suffiations described by equations (15) and (16) and shown in
ciently that even more nonproducers will choose to pro+igure 12. The new curve, indicated By has a positive
duce, and so on, until the high equilibrium is reachedintercept on the horizontal axis, unliké of Figure 12.
Conversely, if some producers become slightly more pesthis is because even if the probability of a successful
simistic than at the middle outcome, then they will choosematch is zero, a positive fraction of producers (those with

If (1-o)ru* + U > u, then produce;



production costs between andu’) will find it profitable  volatility of the financial markets, the great sensitivity of

to produce in order to collect the subsidy. However, thethese markets to apparently unrelated events, and deep

new curve Gmust pass through the same high equilibriumdepressions like the one in 1959,

point. This is because in equilibrium the sales taxes col- These considerations suggest that perhaps even in the

lected must be just sufficient to pay for the production sub-absence of any taste or technology shocks hitting the

sidies. This requires that the following relationship hold: economy and even when the environment is completely

stationary, the economy might be unstable and exhibit
(19) ony=uylu. fluctuations. As Keynes argued, the economy might be
driven by investors’ animal spirits, which need bear no re-

When we substitute equation (19) in (18), we see thalation to economic fundamentals. Further, the economy

it reduces to equation (15) at equilibrium, which showsmight simply become stuck in a situation of low employ-

that the new equilibrium according to equations (17), (18)ment and output, with market forces being powerless to

and (19), is the same as the high one. However, we saaove the economy to a better situation of higher employ-

that whereas in Figure 12 there are three possible equilibnent and output.

ria, in Figure 13 the high equilibrium is the only one. The | have shown by means of two examples that it is not

low depression equilibrium in Figure 12 is no longer aat all difficult to construct simple model economies that

possible equilibrium in Figure 13. This is because everexhibit the above properties. The stock price model gen-

under the most pessimistic assumptions regarding tradingrates a variety of periodic and aperiodic paths for the

opportunities, a positive fraction of people will produce stock price as well as paths driven by purely extraneous

and look for trading partners. Therefore, such grossly peshocks having no relation to fundamentals. The frictional

simistic expectations are incompatible with equilibrium, unemployment model seems to capture to some extent the

and the only equilibrium is the one corresponding to op-cycle of pessimism followed by the breakdown of market

timistic expectations. Thus, such a production subsidy fiinteractions followed by more pessimism—a cycle that

nanced by a sales tax can move the economy to a bettaray be an integral part of severe depressions. | have also

and higher level of output. shown that in each of these models there exist appropriate
It should also be noted that because the equilibriungovernment policies that, although subject to some impor-

under such a policy is unique, there cannot be any fluctant qualifications, are capable of eliminating fluctuations.

tuations in output and employment resulting from chang-Additionally, in the frictional unemployment model such

ing moods of optimism and pessimism. Therefore, such @olicies can lift the economy out of a state of low output

policy, in addition to making it possible to achieve a bet-and move it to a better state with higher output.

ter and higher level of output, also eliminates fluctuations | therefore conclude that there are important advances

and leads the economy onto a stable path. in understanding to be gained by further study of models
This policy conclusion needs to be qualified because obf intrinsic fluctuations.

the friction in the model. The policy conclusion depends

very critically on there being some external entity (say, a )

government) which is outside the economic system of pro- Appendlx

ducer-traders and which is able to impose taxes and diylore About the Models

tribute subsidies. Indirectly, the government is performing

a coordinating role by moving goods across people and

islands costlessly via taxes and subsidies—a role which

the islanders are, by assumption, unable to perfofm .fof'his Appendix provides the details of solving the stock price
themselves. In the absence of such an external entity, it {§ge| and explains the simulation method used to generate time
not at all clear whether such policies are even feasible anghths for the stock price. I also explain how my exposition of
whether there exist any feasible policies that can improvéne stock price model and the frictional unemployment model
matters. Therefore, the fact that an economy is in a badiffers from the models on which they are based.

equilibrium state may not necessarily imply that anything.l.h e Stock Price Model

can be done about it | assume the following form for the utility function in equation

Conclusion (1) of the text:

I now summarize what | think economists are learning by e o

studying the sorts of models | have described in this pa®l) U= GO™LO™

per. | should emphasize that this is a tentative report on a + {Bloy(t+1)2 H(t+) ) H(1-p)}.

relatively new and ongoing research program rather than

a definitive judgment of a ripe old one. The important! @ssume that 0 &, <1, 0 <o, <1, >0, and p > 0, but that

points seem to be the following. p= 1. If u =1, the second term in (A1) should be replaced by
Most business cycle models explain fluctuations in

economic variables as resulting from the effects of taste

and technology shocks continually impinging on the €con- e | note some of the differences between my model and
omy. While some of these models are able to explaifhe ones of Grandmont (1985) and Azariadis (1981). The main
some of the qualitative and quantitative features of obxdifference is that the asset in their models pays a zero dividend
served business fluctuations, there are many phenomefugever, rather than a positive dividend. One may think of their
that they have difficulty explaining or for which explana- asset as corresponding to cash. In addition, my specification of
tions based on taste or technology shocks strain credibilthe utility function is a special case of that of Grandmont
ty. Some of these phenomena include the high degree §¥985). If | seta, to zero andx, to unity (so that people con-

Blo, In cyt+1) + (1-o,) In 1(t+1)].



sume only leisure when young and only the consumption goo@A10) c(t) + c,(t) = wy[1-1,(t)] + w,[1-1,(t)] + d
when old), then my specification of the utility function becomes = y(t)

a special case of that of Azariadis (1981). Grandmont (1985) =Y.

analyzes only deterministic fluctuations, like the ones generateg
in Figures 3—10, where there is no uncertainty about the tim
path of prices. Azariadis (1981) analyzes fluctuations, like thgl(t) andp(o):

hemline example in Figure 11, which are generated by extrane- '

ous uncertain events that have no connection to tastes or tect}ill) Y = 0w, + o(witd) + (o,-a)p(t)

nology.

Consumer Choices and Equilibrium Parameter Values and Simulation Method

I now analyze the consumer’s choices of lifetime consumptions| now describe the choice of parameter values and the method

leisure times, and the quantity of shares to buy, given the curef simulation used to produce the intrinsic fluctuations shown

rent stock price and the expected future price. in Figures 3—11. Except for Figure 10, | chose these values:
First, the consumer will equate the marginal rate of substitu<, = ¥4, 0., = ¥, w; = 50, andd = 0.01. The parameter p was

tion between leisure time and consumption in each period of lifevaried from 2 to 20 in steps of one half. The parametgrand

to the corresponding opportunity cost of leisure time. The opf3 were chosen indirectly as follows: Letbe the maximum

portunity cost of leisure time is, when the consumer is young  value off (p) and letp,, be the value op at whichf () attains

andw, when old. This leads to the following relationships:  its maximum. These values are illustrated in the accompanying

figure. The value op,, may be found by setting the derivative
(A2)  (1-opc,(t)oul,(t) = w, of f(-) equal to zero and solving f@: This yields

(A3)  (1-ou,)Ct+ 1Yo (t+1) =W,

ubstituting from equations (A5), (A6), (4), and (5) into equa-
Son (A10), we obtain the following linear relationship between

(A12) pp=[wo/(p-1)] -d

Second, the consumer will equate the marginal rate of subA13) p = A[U(p,+d)" .
stitution between consumptiontaand consumption dt+ 1 to
the gross expected rate of return on the stock. This yields ~We may now substitute far, and A from (A12) and (A13)
into (A9) and express the functidii-) in terms of the parame-
(A4)  (ou/Ba)l,(t)/c, (O] e, (t+1) H(t+1)t 2" tersp,, p, I, andd. I chosep,,= 1 andp = 2 + 1. The implied
x Te(ts IV (tE D)o values ofw, andp may now be found using (A12), (A13), and
[Co(t+ 1A (t+1)] (A8). Figure 10 was generated using the same parameter values
=[p%t+1) +d])/p(t).  as above, with the following exceptiors= 0.001, pu = 15.0,
andp = 10.0. Note that the values pfandp,, are chosen such
We may now substitute fdi(t) andl(t+1) from (A2) and  thatp > p,. That is, the hump occurs to the left of the 45-
(A3) into equations (2) and (3) of the text to obtain the following degree line. Equivalently, the curve cuts the 45-degree lipe at
simplified expressions for the consumer’s budget constraints: with a negative slope. This is crucial in order to be able to gen-
erate fluctuations.
(A5)  c(t) = ay[w, — p(t)s(b)] Figures 3—9 were generated by iterating backward using the
_ o relationship betweep(t) andp(t+1) given by equation (A9).
(A6)  c(t+1) = {w, + [pt+1) +d]s(t)}- That is, | started with a terminal value of the stock price and
worked backward to find the values of the stock price at earlier
dates. Figure 10, however, was generated by iterating forward.
This procedure has to be used with care. As the appendix figure
shows, there are two possible valuegp(if-1) for some values
of p(t). Which value ofp(t+1) to choose may depend on wheth-
= Al pi(t+1) + d])/p(t). er there exists some value pft+2) that can followp(t+1) and
whether there is some value pft+3) that can followp(t+2),
Equation (A7) determines the demand for shares in termp@)of  and so on. For instance,pft) is too small, then for whichever

Next we may substitute foy(t) andl ,(t+1) from (A2) and (A3),
andc,(t+1) from (A6) into (A4) to obtain

(A7) {w, + [p(t+1) +d]s(O}"

andp®(t+1). The coefficieniA in (A7) is given by value ofp(t+1) we pick, there will be no value gf(t+2) that
can follow it. If p(t) is somewhat larger, then only the larger of

(A8) A = Bloywy/(1—0u)]* 1 or,Ws/(1-0r,)] 4D HY) the two values op(t+1) can be chosen. However, pft) is

+ oo sufficiently large, then either of the two valuesmt+1) is a

legitimate choice. In generating Figure 10, this type of situation
was resolved by selecting randomly between the two values.
Note that the backward iteration time path in Figure 9 can
be extended indefinitely into the future by starting with the ter-
minal price and using the forward iteration procedure that gen-
erated Figure 10. As noted in the previous paragraph, to do this

It may be verified from equation (A7) that the demand for
shares is decreasing in the current ppgd. Now substitute
equations (4) and (5) in (A7) to get the following relationship
betweerp(t) andp(t+1):

_ it is, of course, necessary that the terminal price be not too low.
(A9)  p(t) =f(p(t+1) Therefore, the time path in Figure 9 does indeed constitute a
= Al p(t+1) + d]/[ p(t+1) +d + w,]* legitimate equilibrium time path that satisfies (A9) fortall

Solving the Hemline Example

I now show how to solve the hemline example presented in the
text (and depicted there in Figure 11). Substitute from equations
(1) and (Al) into equation (8) to get the following expression
for expected utility:

The graph op(t) againsp(t+1) will be hump shaped (as in Fig-
ure 2) provide p > 1 andwa, > (p—1)4d. Any time path forp(t)
that satisfies (A9) for all constitutes a perfect foresight or ra-
tional expectations equilibrium.

Output and the Stock Price
A simple relationship between total output and the stock pricdA14) E(uli) = cy(i)™l,(i)* ™
can be obtained as follows. From equations (2)—(5) we have 2 ot 7ol
+{BY _mleai) e 1) (L)}



In deriving (A14), it is implicitly assumed that the young con- | look for a solution such thap, > p* > p, and such that the
sumer at dateis bornafter the current stateis realized. Inthe  points(p,, f(p,)) and( p,, f(pz)i lie on the downward-sloping
contrary case, equation (A14) would have to be modified bybranch of the curvé(-). It follows that we must havé( p,) >
also adding up the utilities in each state when young, weightedi( p,). (See the appendix figure for an illustration.) Since the
by the respective probabilities. In addition, we would have toprobabilitiesr,, andr,, must each be between zero and one,
recognize the possibilities for risk sharing between the youngve require thap, andp, satisfy the following conditions:

and the old, which will alter the budget constraints (9) and (10).

By assuming that the young consumer is born after the currerfd24) f(p,) <p, <f(p,)

state is realized, we rule out such risk-sharing arrangement:

This assumption leads to (A14) and the budget constraints ( quS) f(p) <p, <f(p,).

and (10). The assumption is indeed very crucial because in th’Fh " :
. ey : e appendix figure shows two valugs,andp,, that satisfy
contrary case it can be shown that itisspossible for stock the two inequalities. The associated probabilitigscan be

prices to fluctuate in response to extraneous events like henaél culated from (A22) and (A23)

liknz?jri;(;issqgséqoml For a demonstration of this statement, see For the examples presented here, it is important that the
: slope of the curve ap’, shown in the appendix figure, be

| now analyze in several steps the consumers choice prOb'egative and greater than one in absolute value in order to gen-
lem. As before, the consumer equates the marginal rate of sub-

stitution between leisure and consumption in each period and igrate periodic cycles other than the constant time path corre-

. . o onding top". This slope condition is also crucial for gen-
each state to the corresponding opportunity cost. This yields thg . . " . .
following conditions anglogoug t(?F()AZ) ar?(/j (A3): y rating the hemline example of Figure 11. Otherwise, the in-

equalities (A24) and (A25) cannot be met. In fact, it turns out
. o that for the type of model presented here, such a hemline equi-
(A15) - (1o, euly(i) = wy librium will exist if and only if there exists a two-period cycle
(A16) (I-o)c(j)aly()) = ws. such as the one generated in Figures 3 and 4 (see Azariadis and
Guesnerie 1986). A heuristic argument for theart of this

Now substitute equations (A15) and (A16) into equations (A14) statement can be made as follows. A two-period cycle corre-

(9), and (10) to simplify them as follows: sponds to having,; andr,, each equal to zero. Therefore, it
will generally be possible to find differing values forandp,
(A17) E(uli) = [(1-o)logwy]* (i) if T, andm,, are both positive but small. Ttealy if part is not
—0)(1= enerally true. For example, if the ) function has a slope
* {B (L0 42 ?hat is p())/sitive and greateﬁJ than ot:i)*g(cthis can never happ?en
< Zz_ 7o )1"“7(1-u)} in the present modgl), ther\ the.re cannot be a two-period cycle.
= However, it is possible to find differing values forandp, and
(A18) cy(i) = oy(w;p;S) values for the probabilities;; and rt,, that satisfy equations

(A22) and (A23).
As noted in the text, it is also important that the probabilities

(A19) cf(j) = og[w, + (p+d)s].
. : . .__m; depend ori. Otherwise, the only solution to (A21) g =
We can now substitute (A18) and (A19) in (A17) and maximize 1 - p". This follows because the right-hand side of (A21) is

Sﬁ%i(::ted utility by choice ¢f. This leads to the following con then independent of
2 The Tax/Subsidy Policy
(A20) p = Azj:l[nij (p+d)[w, + (p+d)s]™ | now analyze the tax/subsidy policy described in the text. The
consumer’s choices lead to the same conditions as before,
We may now substitute the equilibrium condition (4) in (A20) namely, equations (A2), (A3), and (A4), except thit+1) is

to obtain replaced byy'. This is because the after-tax gross rate of return
2 on the stock is given byd+d)/p(t). As before, we may sub-
(A21) p = Azjzl[nij(plm)]/(wz +p+d)* stitute forl,(t) andl,(t+1) from (A2) and (A3),s(t) from (4),

E Hp) andt(t) from (13) into equations (11) and (12) to obtain
= T P
UYL

o . . . (A26) c,(t) = oy(w—p")
fori =1, 2, wherd () is the same function as in (A9). :
We thus have two equations in the two unknovmandp,.  (A27)  C(t+1) = o (w+p+d).
Note that there is always a solution in whiphand p, both ,
equalp’. Whenp, equalsp,, the two equations in (A21) col- Next, we may substitute f(_i{(t) andlz(_t+1) from (A2) and
lapse to a single equation because the sum of probabitfies ( (A3). andcy(t+1) from (A27) into equation (A4) and replace
m,,) must be unity for each The resulting equation is the same P(t+1) by p’ to get the following version of equation (A9):
as equation (A9) witlp(t) equal top(t+l), and the solution ig". , ,
This solution corresponds to the case where the stock price #428) P(®) = A(p+d)/(p"+d+w,)".
unaffected by people’s belief about hemlines and the stock mar- o . )
ket. If we can find probabilities;; such that there is a solution TMiS proves that the equiliorium stock price will be constant
in which p, and p, are different, then we have an example OVer time. The equilibrium price under such a policy need not
where the stock price responds to “rational” animal spirits. ~ €qual the be?chmark Fjr_'@é This will happen only whep’is
Such an example can be constructed as follows. First, suh® same ap’, wherep" is the price depicted in the appendix
stitutenr,, = 1 — 1, andm,, = 1 — 7, in equation (A21) and figure. This follows from equations (A9) and (A28), and the

solve forr.. andr., to obtain figure. Further, if the government announgéss the bench-

" 2 mark price, then it can be seen from equation (13) that along
(A22) m,, = [F(p,)-pl f(p)~F(py)] the equilibrium path there will be no taxes or rebates.
(A23) 7, = [ p,—~f (PII T () ~F(PY]. The Frictional Unemployment Model

Here | explain in some detail the difference between Diamond’s
(1984) model and my simplified version of it. As stated in foot-



note 11, Diamond’s model is dynamlc since h_e allows the gOOd 12| also assume that production must occur prior to trade and that no production
to be stored. However, no more than one unit of the good may possible once trade starts. This assumption rules out the possibility that someone who

be stored; therefore, production cannot be resumed until thitially chose not to produce might wish to produce after encountering another pro-
; ; ; : ucer. This corresponds to the real-world feature that most production is not for im-
current inventory is sold. Thus, at any given time, the economﬁnediate sale but for inventory, with sales occurring subsequently out of inventory.

consists of some people th hold a unit in mventorles and BThe probability of a successful match need not be one even in this case when
cannot produce any more until they have sold it and of othersveryone decides to produce. Imagine that there are two producers on two islands. If
who have zero inventories and can produce. Further, over timeach producer decides with equal chance either to stay home or to go to the other
a given individual may receive a variety of production Opportu_lsland, then there is only a 50-50 chance that the two will meet.

14 ) .
s . . . N Intuitively, the curve marke@ must be increasing becausemagoes up the ex-
nities which may differ in cost. The individual may, therefore, pected utility of producing and trading goes up. This increase in expected utility in-

choose either to take advantage of the current production Oftuces more people to undertake production, thereby increasing output.
portunity or to wait for a better (less costly) one. This makes the  *Here is another illustration of Keynes' idea of self-fulfilling animal spirits.
decision to produce a more complicated dynamic problem, and *®This feature is in sharp contrast to the traditional economic model of perfect
thereby makes the derivation of tlecurve in Figure 12 more competition as described by, say, Debreu (1959). All of the equilibria in the Debreu
difficul model are Pareto optimal. Therefore, in that model it is impossible for one equilibrium
Ifficult. to dominate another, in the sense that some consumers are better off and none is worse
off.

YFor instance, Keynesians like Franco Modigliani have ridiculed neoclassical
onomists by saying that the only way to explain the Great Depression on the basis
neoclassical theories is to attribute it to a “severe attack of contagious laziness!”
(Modigliani 1977, p. 6).

1For a recent example of one such model, see Prescott 1986. The fluctuations FF?
Prescott’s model are driven by shocks to technology. o
2Expectations are said to bational if beliefs regarding possible future events are
(probabilistically) correct, that is, verified by the actual future course of events. In a
world without uncertainty, this amounts to having perfect foresight regarding future
developments. Refe rences
31t should be clear that allowing for taste or technology shocks would only mag-
nify the fluctuations.
“This may be viewed as capturing Keynes’ notion of animal spirits. Fluctuations
resulting from such beliefs are often referred tesarsspot fluctuations (see Cass and
Shell 1983). o - ) )
5Models exhibiting these features have been studied extensively by many peoplé\Zariadis, Costas.' 1981. Selffulfilling prophecieurnal of Economic Theory 25
among whom the following are prominent: Costas Azariadis (1981), David Cass and (December): 380—96.
Karl Shell (1983), and Jean-Michel Grandmont (1985). Azariadis, Costas, and Guesnerie, Roger. 1986. Sunspots and Bguies. of Eco-
SModels of this type were pioneered and studied by Peter Diamond (1984). nome Sudies 53(5) (October): 725-38. 3
"The mathematical details of solving the model are given in the Appendix, whereCass, David, and Shell, Karl. 1983. Do sunspots maiteithal of Political Economy
| also note the (very minor) differences between my exposition and the models of 91 (April): 193-227.
Grandmont (1985) and Azariadis (1981). Debreu, Gerard. 195%heory of value: Anaxiomatic analysis of economic equilibrium.
8The variety of different periodic cycles that can exist simultaneously was dis- Cowles Foundation Monograph 17. New Haven: Yale University Press.
covered by the Russian mathematician A. N. Sarkovskii and systematized in a beautifidiamond, Peter A. 19847 search equilibrium approach to the micro foundations of
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Figure 1
How the Stock Price is Determined in the Model*
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Figures 3-8
Some Periodic Cycles Generated by the Stock Price Model*

Relationships Between Today's Equilibrium Time Paths
and Tomorrow’s Stock Price for the Stock Price
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Figure 8 A Three-Period Cycle
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*These figures are based on computer simulations. For details of the parameter values and simulation method used, see the Appendix.



Figures 9 and 10
Some Bizarre Time Paths for the Stock Price*

Figure 9 When p =75
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Figure 10 When ¢=0.001, p=10.0, and p = 15.0

i)
16

*These figures are reproduced lrom aciual computer simulations. For details of the parameter values
and simulation method used, see the Appendix.



Figure 11
The Hemline Example

An Equilibrium Time Path Generated When Consumers Believe
That Movements in Stack Prices and Hemlines Correspond™
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*This figure is reproduced from an actual computer simulation. For details of parameter values and
simualtion method used, see the Appendix.




Figure 12
Three Equilibria for the Frictional Unemployment Model

Probability
of Match

m

1__

y

Fraction of
People Producing
[Per Capita Output}

Figure 13
A Policy That Produces Only a High Equilibrium
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lllustrating the Choices for Paramater Values
and the Prices in the Hemline Example
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