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Abstract

We study a model where some agents have private information about risky asset returns and trade to ob-
tain capital gains, while others acquire the risky asset and hold it to maturity, forming expectations of returns 
based on market prices. We show that under such a structure, in addition to fully revealing rational expecta-
tions equilibria, there exists a continuum of equilibrium prices consistent with rational expectations, where 
the asset prices are subject to sunspot shocks. Such sunspot shocks can generate persistent fluctuations in 
asset prices that look like a random walk in an efficient market.
© 2014 Elsevier Inc. All rights reserved.
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1. Introduction

The efficient markets hypothesis states that prices on traded assets reflect all publicly available 
information. In their classic work Grossman and Stiglitz [16] discussed a model where agents 
can obtain private information about asset returns and can trade on the basis of that information. 
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If, however, the rational expectations equilibrium price reveals the information about the asset, 
and if information collection is costly, then agents have no incentive to collect the information 
before they observe the price and trade. But then prices no longer reflect the information about the 
asset, and markets are no longer efficient. Since then a large empirical and theoretical literature 
has explored the informational efficiency of markets under private information.1

We study the possibility of multiple rational expectations sunspot equilibria driven by non-
fundamentals in asset markets with private information by introducing a simple time dimension 
to markets where agents trade sequentially. In our simplest benchmark model short-term traders 
have noisy information about the return or dividend yield of the asset, but hold and trade the asset 
before its return is realized at maturity. The returns to short-term traders consist of capital gains. 
Investors, on the other hand, who may not have private information about the returns or dividend 
yields, but can observe past and current prices, purchase and hold the asset for its final dividend 
return. While we do not impose constraints on borrowing, asset holdings, or short-selling,2 we 
exclude traders that have private information on dividends from holding the risky asset from 
its inception at time 0 all the way to its maturity when terminal dividends are paid.3 We show 
that under such a market structure, in addition to equilibria where equilibrium prices fully reveal 
asset returns as in Grossman and Stiglitz [16], there also exists a continuum of equilibria with 
prices driven by sunspot shocks. These equilibria are fully consistent with rational expectations 
and they are not randomizations over multiple fundamental equilibria. Furthermore the sunspot 
or sentiment shocks generate persistent fluctuations in the price of the risky asset that look to the 
econometrician like a random walk in an efficient market driven by fundamentals.4

Multiple equilibria also arise in Cespa and Vives [13] in a two period model of sequential 
trading with short-term traders and noise or liquidity traders, whose demands for assets are per-
sistent, or correlated across periods. Risk-averse short-term traders limit their trading because of 
price uncertainty, but the persistence of asset demands by liquidity traders limits the informa-
tion about fundamentals revealed by prices. This dampens the response of investor demand since 
prices become less informative about fundamentals (liquidation values), and thus tends to re-
duce price volatility. On the other hand faced with lower volatility, risk-averse short-term traders 
trade more aggressively based on their private information. Under these effects, driven by the 
persistence of the demand by liquidity traders across periods, they obtain two equilibria: a high 
information equilibrium with low volatility and prices that are informative about fundamentals, 
and a low information equilibrium with high volatility and prices that are less informative about 
fundamentals.

In the next two sections we start with a simple three-period model and derive results on the 
fundamentals and the sunspot equilibria of our model, and we discuss the intuition behind our 
results. In Section 4 we study more general information and signal structures to show that our 
results are robust to such generalizations. We relax the assumption that all short-term traders per-
fectly observe the same sunspot and allow them to observe private sunspot or sentiment signals 
that are correlated. We show that our results in the benchmark model carry over to this case. We 

1 See for example Malkiel [18].
2 Compare, for example, with Miller [20] or Harrison and Kreps [17] where traders hold heterogeneous beliefs about 

terminal returns, but where short-selling constraints rule out unbounded trades.
3 This market structure or similar ones involving short-term traders and long-term investors have been widely used, for 

example in Cass and Shell [12], Allen and Gorton [1], Allen, Morris and Shin [2], as well as in Angeletos, Lorenzoni 
and Pavan [3] where entrepreneurs sell their investments to traders. See our discussion in Section 9.

4 See Section 7. For a survey of the literature on asset prices driven by sentiments see paper of Baker and Wurgler [8].
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