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ABSTRACT

Recent empirical research has identified a significant amount of volatility in stock
prices that cannot easily be explained by changes in fundamentals; one interpretation
is that asset prices respond not only to news but also to irrational “noise trading.” We
assess the welfare effects and incidence of such noice trading using an overlapping-
generations model that gives investors short horizons. We find that the additional risk
generated by noise trading can reduce the capital stock and consumption of the economy,
and we show that part of that cost may be borne by rational investors. We conclude
that the welfare costs of noise trading may be large if the magnitude of noise in aggregate
stock prices is as large as suggested by some of the recent empirical litrature on the
excess volatility of the market.

RECENT EMPIRICAL RESEARCH HAS identified a significant amount of volatility
in stock prices that cannot easily be explained by changes in fundamentals
(Shiller, 1981; Leroy and Porter, 1981; French and Roll, 1986; Cutler, Poterba,
and Summers, 1988; Roll, 1984, 1988). One interpretation of these results, which
has many adherents among both economists and investors (for example Keynes,
1936; Wojnilower, 1980; Buffet, 1985), is that asset prices respond not only to
news but also to irrational demands, or “noise trading” (Kyle, 1985; Black, 1986).
According to Keynes (1936), “those who seriously attempt to make any such
estimate” of fundamental values “are often so much in the minority that their
behavior does not govern the market.”

The concern over the possible noisiness of asset prices comes from the belief
that noise trading increases the risk of investment. According to Wojnilower
(1980), “The freeing of financial markets to pursue their casino instincts height-
ens the odds of . . . crises . . . . Because, unlike a casino, the financial markets are
inextricably linked with the world outside, the real economy pays the price.”
Similar considerations led Keynes (1936, p. 160), to argue that there was some-
thing to be said for taking strong steps to reduce short-term noise trading, for
“mak[ing] the purchase of an investment permanent and indissoluble, like
marriage . . .. For this would force the investor to direct his mind to the long-
term prospects and to those only.” Since Keynes saw business cycles as largely
driven by “fluctuations in the marginal efficiency of investment,” in his estima-
tion a reduction in noise trading promised a moderation of the business cycle.

* De Long and Summers are from Harvard University and NBER. Shleifer is from University of
Chicago and NBER. Waldmann is from Harvard University. We would like to thank the Alfred P.
Sloan and Russel Sage Foundations for financial support and Bob Barsky, David Cutler, Ken Froot,
Lawrence Katz, Merton Miller, Marco Pagano, and Hans Stoll for helpful comments.
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An evaluation of the size and incidence of losses from noise trading requires a
formal model of the stock market in which the arguments made by Keynes (1936)
and Wojnilower (1980) could have force. In this paper we present one such model.
Our model differs from earlier studies of noise trading (Kyle, 1985; Black, 1986;
Campbell and Kyle, 1988; De Long, Shleifer, Summers, and Waldmann, DSSW
1987) in that we explicitly focus on the effect of noise trading on capital formation
and so can assess its welfare costs.! We first show how the additional risk from
noise trading reduces the capital stock and consumption of the economy. We
then show that part of that cost is borne by rational investors. Although in some
interesting cases the benefits from taking advantage of noise traders outweigh
the costs of the risk they add, rational investors in many cases end up worse off.

Section I of the paper sets out the model. Section IT describes the effect of
noise traders on capital formation, consumption, and the utility of rational
investors. Section III discusses policy interventions in a market contaminated by
noise trading, and Section IV concludes.

I. The Model
A. Individual Choice

As in DSSW (1987), we use an overlapping-generations model with two period-
lived investors. Each investor earns an exogenous labor income in the first period
of his or her life and invests all of it. In the second period of life, he or she sells
all of his or her investments and consumes the proceeds, without leaving any
bequests. Each period, consumption is assumed to be numeraire.

A young investor allocates his or her wealth between two assets. The first asset
is safe bonds which are available in infinitely elastic supply, always sell for a
price of one, and pay a fixed coupon r. The second asset is risky stocks. Each
unit of stock carries ownership of a single unit of productive physical capital,
sells for a variable price p;, and pays a risky dividend:

di=06+ ¢, (1)

where 6 > r and ¢, is normally distributed and serially uncorrelated with zero
mean.

Investors maximize a mean-variance approximation to a constant relative risk
aversion expected utility function, given their own perceptions of the distribution
of returns on stocks and bonds:

E.(U) = E.(Aun1) — 2;, (Variance(A,+.)), @)

where W, is a young investor’s wealth in period ¢ and A,.; is the same investor’s
wealth in period ¢ + 1 when he or she is old. Period-t young maximize a mean-

! Throughout this paper, we examine the utility levels of various market participants and not price
variability. In a paper dealing with a related issue, Stein (1987) focuses on the interaction of two
differentially informed types of investors and shows how trading by investors with noisy information
can reduce the welfare of other investors by contaminating the information conveyed by prices.
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variance utility function of their perceived distribution of wealth when old with
a local coefficient of absolute risk aversion equal to v/W,.

There are two types of investors: noise traders and rational investors. Each
type has its own representative agent. Rational investors hold rational expecta-
tions and accurately perceive the distribution of returns on all investments. Noise
traders accurately perceive the rate of return on bonds but misperceive tomor-
row’s cum dividend price of stocks by an i.i.d. random variable:*

pe=p* + n, (3)

where 7, is distributed N (0, o2).

We assume that the extent of confusion of period-¢ young noise traders is not
known to anyone until period ¢ but that it becomes publicly known in period ¢.
The main effect of noise trader confusion is that neither rational investors nor
noise traders know how confused noise traders will be tomorrow and, therefore,
what their demand and the resulting equilibrium price of stocks will be. Since
each investor must sell all of his or her holdings in the next period, the uncertainty
about noise traders’ misperceptions and demands is an important source of risk.
This risk of changes of noise trader opinion—or noise trader risk—is a main
driving force of our model.

The infinitely extended overlapping-generations structure assures that each
investor’s horizon is short. No investor has any opportunity to wait until the
price of stocks recovers before selling. In contrast, investors with long horizons
could wait before liquidating their positions and therefore would be less concerned
with resale prices. Because for them arbitrage is less risky, they could bring prices
closer to fundamental values. An overlapping-generations structure may be a
fruitful way to model the effects on prices of a number of institutional features,
such as frequent evaluations of money managers’ performance, that may lead
rational, long-lived market participants to care about short-term rather than
long-term performance.

B. The Supply of Capital

Our assumptions on the supply of capital to which stocks are a claim follow
Pagano (1987). Each share of stock carries ownership of a single unit of physical
capital. This capital does not depreciate and in every period produces d, units of
the consumption good, which are immediately paid to the shareholder as a
dividend. Each period capital can be built from and melted into the consumption
good by risk-neutral entrepreneurs. These entrepreneurs can exchange capital
for a constant one unit of consumption for each unit of capital good. In DSSW
(1987), we assumed that supplies of stocks were completely inelastic in both the
short and the long run and used this simplification to solve our model. This
assumption prevented noise traders from having any effect on the productivity
of the economy.

2 Because all noise traders in a given generation have the same misperception, we can focus on a
representative noise trader with wealth equal to total noise trader wealth. Alternatively, p. can be
interpreted as the average misperception of noise traders.
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Following Pagano (1987), we assume that entrepreneurs must commit to the
amount of capital they will construct or dismantle in period ¢ during period t —
1. As a result, the net capital to be added or subtracted from the total capital
stock in period ¢ must be decided on prior to the revelation of period ¢’s noise
trader demands. Once period ¢’s uncertainty is resolved, the amount of capital
K, and therefore of outstanding equity cannot be adjusted. At that point, entre-
preneurs sell whatever capital they have constructed at the then-prevailing price
p:. It is important for this model that investors are excluded from building capital
and entrepreneurs are excluded from trading in stocks. Without these restrictions,
there will be arbitrage opportunities across markets. If p, is lower (higher) than
(1+ 6)/(1 + r), entrepreneurs could borrow (lend) an amount p, today, buy (sell)
a unit of stocks, simultaneously commit to breaking down (building up) a unit of
capital in period ¢ + 1, and realize a positive expected profit. At any price other
than (1 + 6)/(1 + r), therefore, risk-neutral entrepreneurs’ demands for stocks
is unbounded if they are allowed to trade in asset markets.

The exclusion of entrepreneurs from asset markets is a device to create a
perfectly elastic long-run supply of capital while keeping the algebra of the model
simple. A more realistic though more complicated model would allow entrepre-
neurs both to build capital and to trade in asset markets. We conjecture that the
effects of noise trading on economic welfare that we study would also hold in
such a model as long as entrepreneurs were risk averse.

Under these assumptions, entrepreneurs supply capital in a competitive market
and set the quantity of risky capital, and therefore of stocks, available each
period at

K, = Et—l(At(l)): (4)

where A, is the total demand for stocks by period-¢ young. In equilibrium, the
expected value of the risky stock price p; in the future must always equal one. If
the capital stock K, were lower than E,_,(A;(1)), entrepreneurs could commit to
adding capital at a non-negative expected profit; if K, were higher, they would
commit to breaking down capital at a non-negative expected profit. Equation (4)
thus determines the competitive supply of capital.

C. The Pricing Rule

In this framework a closed-form solution for asset prices can easily be obtained.
Letting A, and A} be demands for risky stocks of young rational investors and
noise traders, respectively, we have

)\;- _ W: {Et(dt+1 + pt+12— 1+ r)pz)}, (5)
YOR,,

)\? _ th {Et(dt+1 +pz+12_ 1+ r)pz)} + W? { P2z } (6)
YOR,., YOR,.,

The risk o} of the return from holding stocks until period ¢ + 1 is equal to the
sum of the fundamental risk ¢2 of changes in the period ¢ + 1 dividend and noise



