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Common aspects of human behavior, like overconfidence or misconceptions in updating beliefs,
might influence market behavior. We extend an existing single-asset overlapping generation
model by considering two correlated risky assets for which noise traders may form different
beliefs. When the second correlated risky asset was introduced in the model, the asymmetric
effect from positive/negative shifts in sentiment was consistently reduced. Thus, a theoretical
contribution that this study brings to the existing literature is that good/bad news has an
asymmetric effect on the asset pricing process.
INTRODUCTION
Many researchers have attempted to examine theoretically and empirically the Efficient
Market Hypothesis (EMH) and perhaps the most well known advocate of different levels of
market efficiency is Fama (1970, 1991). However, some economists have tried to solve some of
the inexplicable phenomena like the January Effect or the Day-of-the-Week Effect. Because
researchers have been unable to explain different scenarios of market inefficiency, they seem to
accept (at least in a tacit way) the existence of some irrational forces affecting the market.
This paper tries to explain how common aspects of misconceptions might influence the
market behavior. As Schiller (2000) mentioned, departures from market efficiency can have
negative effects for future generations; any misallocation of resources through market
overvaluation takes resources away from other needy sectors of the economy. The goal is to
pinpoint some of the hidden factors that guide the market in a specific direction, to analyze them,
and to infer possible judgments for future market behavior.
Recent literature combines all these irrational, unusual influences into an aggregate term,
“investor sentiment”, that should be able to explain some of the observed anomalies in asset
returns or market volatility. For example, De Bondt and Thaler (1985) found that people
overreacted to news; their choices did not satisfy Bayes' rule: "individuals tend to overweight
recent information and underweight prior (or base rate) data" (p. 793) and they tested the
predictive power of the overreaction phenomenon.

Summers (1986) analyzed whether the stock market reflects fundamental values rationally,
and he concluded that it was hard to identify some types of market inefficiency by using standard
methods.
Fama and French (1996) argued that the anomalies are related and proposed a three-factor
model to explain them. The model appeared to account for the cross-sectional volatility in
returns and the long-run returns’ reversals, but could not explain the short-term returns'
continuation.
An interesting issue that has received a lot of attention is the extent to which speculators’
actions affect the asset prices. In the past, researchers were confident that any destabilizing
action by speculators could be offset by an opposite action from rational investors. However,
more recent research shows that rational investors work to bring asset prices closer to
fundamentals, but they cannot succeed due to risk aversion to noise traders’ unpredictable
actions. DeLong, Shleifer, Summers, and Waldmann (1990) developed an overlapping
generation model and showed that noise traders (“irrational investors”) do affect asset prices, and
in certain conditions can earn higher expected returns.
One psychological characteristic of individuals in general and of investors in particular is
overconfidence (Daniel, Hirshleifer, & Subrahmanyam, 1998). This characteristic presumably
generates high forecast errors through overestimation of private information. Using
psychological support in explaining people’s behavior, Shleifer, Barberis, and Vishny (1998)
built a model of investor sentiment that could explain both underreaction and overreaction
phenomena.
Recent studies in financial behavior recognize the limits of arbitrage, and Daniel, Hirshleifer,
and Teoh (2002) pointed out some psychological factors that may affect decision-making
processes: self-attribution (attribute the success and blame the bad luck when failure), selfdeceptions, emotion-based judgments, framing effects, and mental accounting.
Brown and Cliff (2002) separated investor sentiment into an institutional and an individual
one. In addition, using the Sentiment Index data, Lee et.al (2002) showed that “sentiment is a
priced risk factor” (p. 2281).
The purpose of this paper is to extend the single-asset theoretical analysis in DeLong et. al.
(1990) model to allow for two correlated risky assets for which noise traders may have different
beliefs. The theoretical model shows that the presence of a second risky asset reduces the
asymmetric effect from positive/negative shifts in sentiment.
THE THEORETICAL FRAMEWORK
We extend the two-period single-asset overlapping generation model (DeLong et. al., 1990)
by considering two-correlated risky assets for which investors may form different beliefs.
Assets
- The safe asset ( s ), in perfect elastic supply; its price is normalized at 1
- Two risky assets ( u and u ), not in elastic supply; their prices are pt 1 and pt 2 respectively.
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- Each asset pays the same dividends: r (no fundamental risk is assumed).
Investors

- Rational investors ( i ) have rational expectations (have an accurate perception of the
distribution of returns from holding the risky asset).
- Irrational investors or noise traders ( n ) misperceive the expected price of the risky asset by an
independent identically distributed random variable:
*

2

ρ ≈ N (ρ , σ ),

(1)

ρ

t

where ρt is noise trader’s misperception, ρ ∗ is the mean (an average between optimism and
pessimism), and σ ρ is the variance of noise traders’ misperceptions per unit of the risky asset.
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- Irrational investors have different misconceptions of the expected prices of the risky assets:
β1 ρt for asset 1 and β 2 ρt for asset 2 ( β1 and β 2 are parameters).
- The number of irrational investors is µ and the number of rational investors is ( 1 − µ ).
Assumptions
- The resources to be invested are exogenously given, so there is no first-period consumption and
no labor supply decision.
- The only decision that investors have to make is to choose a portfolio when young (first
period), based on their beliefs.
Each agent’s utility function is a CARA of wealth when old:
− ( 2γ )ω

U = −e
,
(2)
where γ is the coefficient of absolute risk aversion and w is the expected final wealth.
Assuming normally distributed returns, maximizing U is equivalent to maximizing:
w − γσ w2 ,
(3)
where w is the average of wealth and σ w2 is one period ahead variance of wealth.
a) Rational investors choose the amount λt 1 i of the risky asset u and the amount λt 2 i of the
1

risky asset u and maximize:
2

E (U i ) = c0 + λt 1 [ r + Et pt
i

1 +1

− pt 1 (1 + r )] + c0 + λt 2 i [ r + Et pt2 + 1 − pt 2 (1 + r )] −

(4)

−γ [( λt 1 i ) 2 σ 2 t 1 , p t 1 +1 + ( λt 2 i ) 2 σ 2 t , pt + 2 ρ12 λt 1 iσ t1 , pt λt 2 σ t 2 i , pt 2 +1 ]
1+1
2
2+1

where σ 2 t1 , pt

1 +1

= Et {[ pt1 +1 − Et ( pt1 +1 )]2 }

(5.1.)

and σ 2t 2 , pt +1 = Et {[ pt 2 +1 − Et ( pt 2 +1 )]2 }

(5.2.)
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are the expected variance of pt 1 +1 and pt 2 +1 . ρ12 is the correlation coefficient between pt 1 +1 and
pt 2 +1 .

b) Noise traders choose the amount λt 1 n of the risky asset u1 and the amount λt 2 n of the risky
asset u2 and maximize:
E (U n ) = c0 + λt n [r + Et pt
1

1 +1

− ( pt 1 − β1ρt )(1 + r )] + c0 + λt 2 n [r + Et pt2 +1 −

−( pt 2 − β 2 ρt )(1 + r )] − γ [(λt 1 n ) 2 σ 2 t , pt
1

1+1

+ (λt 2 n ) 2 σ 2 t

,p
2 t 2+1

+ 2 ρ12λt 1 nσ t1 , pt λt 2σ t 2 n, pt
1+1

(6)
2+1

]

Equilibrium prices
In the second generation, agents sell the safe asset for consumption goods to the new young.
They also sell risky assets: u for pt 1+1 and u for pt 2 +1 .
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Market Clearing Conditions
n
i
µλt 1 + (1 − µ )λt 1 = R1
n

i

µλt 2 + (1 − µ )λt 2 = R2

where R is the supply of asset u and R is the supply of asset u .
1
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2
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Substitute for agents’ demands for the risky assets and solve for pt 1 and pt 2 :
pt 1 =

ρ12σ 1
ρ σ
pt 2 + µ ( β1 − 12 1 β 2 ) ρt
σ2
σ2
+

pt 2 =

+

2γσ 12σ 2 ( ρ12 2 − 1) R1 − ( ρ12σ 1 − σ 2 ) r + σ 2 p% 1 − ρ12σ 1 p% 2

σ 2 (1 + r )

(7.1.)

ρ12σ 2
ρ σ
pt 1 + µ ( β 2 − 12 2 β1 ) ρt +
σ1
σ1
+

2γσ 1σ 2 2 ( ρ12 2 − 1) R2 − ( ρ12σ 2 − σ 1 ) r + σ 1 p% 2 − ρ12σ 2 p% 1

σ 1 (1 + r )

where σ1 = σt , pt
1

1+1

; σ 2 = σ t , pt
2

2 +1

(7.2.)

; p%1 = Et pt ; p%2 = Et pt +1 .
1
2
+1

Consider only steady state equilibrium by imposing that unconditional distributions of pt 1 +1 ,
pt 2

+1

be equal to the distributions of pt 1 and pt 2 respectively:

Et pt 1 +1 = pt 1 + µ ( ρ ∗ − β1 ρt )

(8.1.)

Et pt 2 +1 = pt 2 + µ ( ρ ∗ − β 2 ρt )

(8.2.)

Then solve for pt 1 and pt 2 explicitly:
2γσ1
r [σ 1 R1 + ρ12σ 2 R2 ]

pt = 1 + µβ1 ρ t

+ µρr ∗ −

pt = 1 + µβ 2 ρ t

+ µρr ∗ −

1

2

In both pt 1 and pt 2
pt 1 and

(9.1.)

2γσ 2
(9.2.)
r [ ρ12σ 1 R1 + σ 2 R2 ]
equations, only the second term is variable, so one-step-ahead variance of

pt 2 are functions of the constant variance of one-generation of noise traders’

misconceptions, ρt :
2
σ1

= σ t , pt 1 +1 = σ
2

2

pt 1 +1

=

β12 µ 2σ ρ 2
(1+ r )2

(10.1.)

σ2

2

= σ t 2 , pt 2 +1 = σ 2 pt 2 +1 =

β22 µ 2σ ρ 2

(1+ r )2
Consequently, the final equations for pt 1 and pt 2 are as follows:

µρ ∗

pt = 1 + µβ1 ρ t + r
1

−

2γµ 2σ ρ 2
2
[ β1 R1 + ρ12 β1β 2 R2 ]
2
r (1+ r )

(10.2.)

(11.1.)

µρ ∗ 2γµ 2σ ρ 2
2
= 1 + µβ 2 ρ t + r −
[ ρ12 β1β 2 R1 + β 2 R2 ]
(11.2.)
2
2
r (1+ r )
Alternatively, in an economy with only one risky asset, the solution for single price pt is:
µρ ∗ 2γµ 2σ ρ 2
pt = 1 + µρ t + r −
(11.3.)
r (1+ r )2
The first term in each of the equations 11.1. and 11.2. gives the fundamental value of one, and
the remaining three terms explain the effect of noise traders’ misconceptions on the prices of the
two risky assets. Consequently, when ρt converges to zero, asset prices converge to their
fundamentals.
The fluctuations in the two prices of the risky assets are revealed by the second term in the
equations 11.1. and 11.2.: one generation of optimistic noise traders will increase the asset’s
price; the higher the number of noise traders, the higher the equilibrium price will be. The
opposite situation is true for the pessimistic noise traders’ case.
For the third term in the equations 11.1. and 11.2., since ρ ∗ is not zero, one generation of
noise traders will be, on average, optimistic or pessimistic. This, in turn, will deviate the
equilibrium prices above/below their fundamentals. These findings are similar to DeLong,
Shleifer, Summers, and Waldmann’s (1990) findings: “The Price Pressure Effect”, because it
puts upward/downward pressure on the risky assets’ price more than it would otherwise be in
absence of misconceptions.
My contribution to the existing research comes from analyzing the last term of equations 11.1.
and 11.2. The last term in the pricing formula (equations 11.1. and 11.2.) proves that arbitrage
cannot eliminate the price volatility, due to unpredictability in the noise traders’ behavior in the
near future. Consequently, rational investors are willing to hold the risky asset only if they are
compensated for the risk that future pessimistic noise traders could induce. This is the Space
Effect that the noise traders create: noise traders’ future beliefs are uncertain and uncertainty
makes the risky asset riskier and increases its return.
Overall, the introduction of the second correlated risky asset in the model makes a difference
in the final price equations. For example, when investors are optimistic about future returns on
pt

both assets, and assuming that future prices are positively correlated ( β , β , and ρ 12 ≥ 0 in
1
2
equations 11.1. and 11.2.), the deviation of price above each asset’s fundamental value is smaller
than that in a single-asset case (equation 11.3). For the opposite situation, when investors are
pessimistic about future returns on both assets, and assuming that future prices are positively
correlated ( β , β

≤ 0 , ρ 12 ≥ 0 in equations 11.1. and 11.2), the deviation of price below
each asset’s fundamental value is greater than that in single-asset case. This outcome is
1

2

consistent with some empirical findings about the asymmetric effect that good/bad news has on
market volatility.
CONCLUSIONS

In the theoretical part of this paper I extended a single-asset overlapping-generation model by
considering two correlated risky assets for which noise traders might form different beliefs.
Consistent with DeLong et. al (1990), I found that investors’ misconceptions have a long-run
effect in the asset pricing process.
A theoretical contribution that this study brings to the existing literature is that good/bad news
has an asymmetric effect on the asset prices process. This theoretical result is consistent with
previous empirical findings that bad news creates higher volatilities than good news of the same
magnitude.
In conclusion, there is theoretical evidence in favor of sentiment measures as significant
variables to explain the stock’s excess returns; this result is inconsistent with the Capital Asset
Pricing Model’s prediction. Based on empirical evidence about market anomalies, common
sense suggests considering some less than fully rational explanations to account for returns’
pattern.
On the other hand, models considering imperfect rationality approaches are not very likely to
be generally accepted. Consequently, the issue is to find some out of sample predictive
explanations with several empirical applications.
REFERENCES

Brown, G. & Cliff, M. (2002). Investor Sentiment and the Near-Term Stock Market.
Working paper. University of North Carolina, Chapel Hill.
Daniel, K., Hirshleifer, D. & Subrahmanyam, A. (1998). Investor Psychology and
Security Market under- and Overreactions. Journal of Finance, 53, 1839-1885.
Daniel, K., Hirshleifer, D. & Teoh, S. (2002). Investor psychology in capital markets:
evidence and policy implications. Journal of Monetary Economics, 49, 139-209.
De Bondt, W. & Thaler, R. (1985). Does the Stock Market Overreact? Journal of
Finance, 40, 793-805.
De Long, J., Shleifer, A., Summers, L. & Waldmann, R. (1990). Noise Trader Risk in
Financial Markets. Journal of Political Economy, 98, 703-738.
Eugene Fama (1970). Efficient Capital Markets: A Review of Theory and Empirical
Work. Journal of Finance, 25, 383-417.
Eugene Fama (1991). Efficient Capital Markets: II. Journal of Finance, 46, 1575-1617.
Eugene Fama (1988). Permanent and Temporary Components of Stock Prices. Journal of
Political Economy, 96, 246-273.

Fama, E. & French, K. (1996). Multifactor Explanations of Asset Pricing Anomalies.
Journal of Finance, 51, 55-84.
Fama, E. & French, K. (1993). Common risk factors in the returns on stocks and bonds.
Journal of Financial Economics, 33, 3-56.
Lee, W., Jiang, C. & Indro, D. (2002). Stock market volatility, excess returns, and the
role of investor sentiment. Journal of Banking & Finance, 26, 2277-2299.
Seyhun, N. (1990). Overreaction or Fundamentals: Some Lessons from Insiders’
Response to the Market Crash of 1987. Journal of Finance, 45, 1363-1388.
Shiller, Robert (2000). Irrational Exuberance. Princeton University Press.
Shleifer A., Barberis N. & Vishny R. (1998). A model of investor sentiment. Journal of
Financial Economics, 49, 307-343.
Summers, L.(1986). Does the Stock Market Rationally Reflect Fundamental Values?
Journal of Finance, 41, 591-601.

I would like to thank Dr. Sajal Lahiri for his helpful suggestions, guidance, and continued
support.

