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From micro theory to information economics

• Price plays an allocational role in microeconomic theory
(balancing demand and supply) but has an additional
information role in information economics

• Analogy: Chess (microeconomic theory) versus Texas Holdem
(information economics)

• In Texas Holdem, your opponents’ actions (fold, check, double, or
all-in) depend on their information (cards they have)

• How to make inferences: put yourself into your opponents’ shoes
and conjecture their strategies as a function of the cards they
have

• Such conjecture cannot be arbitrary; it has to be the same as the
actual choice
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From micro theory to information economics

• The uneven distribution of information plays an important role
in information economics whereas in the typical microeconomic
theory, information is distributed evenly

• How to make inferences of others’ information from prices - it
depends on how price is formed

• Like in microeconomics, price formation depends on the type of
markets - whether the markets are completely competitive
(means everybody takes price as given when choosing demand) or
not completely competitive (means that somebody has market
power and will take that into account when choosing demand)

• How much information can be inferred from prices - price
informativeness (or price efficiency)
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GS - completely competitive markets

• Grossman and Stiglitz 1980 AER “On the impossibility of
informationally efficient markets” is one of the first to formally
model inferring information from prices

• Assume a continuum [0, 1] of traders with constant absolute risk
aversion utility function U(c) = −e−ρc with ρ > 0 as the absolute
risk-aversion coefficient (easier to defend the price taken as given
assumption) trading on the shares of a firm that has a terminal
value of ũ ∼ N(µ, 1)

• Assume a proportion λ of traders, each denoted by t, observes
privately a signal ỹt = ũ+ ε̃t, where ε̃t i.i.d., ∼ N(0, 1

s ) and s ≥ 0
(GS endogenizes λ)

• The rest 1− λ learns from prices

• Overall supply of shares is random: x̃ ∼ N(0, V ) (you will see
why we need this assumption shortly)
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How to infer information from price

• Guess a linear price P̃ = (1− β)× µ+ β × λũ− γX̃ with β and γ
to be determined: the average of a continuum of unbiased signals

is the truth, i.e.,
∫ λ

0
ytdt → λũ

• Observing P̃ is equivalent to observing P̃−(1−β)×µ
βλ = ũ− γ

βλX̃;

therefore observing P̃ provides (noisy) information about ũ and

the noise, − γ
λβ X̃, is independent of the noise in the private

signal, ε̃t

• This implies that price contains more information than even
what the informed traders know so the informed traders would
also like to learn from prices

• Price informativeness is determined by the precision of price in

revealing ũ: β2λ2

γ2V
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• Observing P̃ is equivalent to observing P̃−(1−β)×µ
βλ = ũ− γ
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Sketch of solving for equilibrium

• CARA utility combined with normal distribution implies that

informed traders demand DI
t = E[ũ|ỹt,P̃ ]−P̃

ρvar[ũ|ỹt,P̃ ]
and uninformed

traders demand DU = E[ũ|P̃ ]−P̃

ρvar[ũ|P̃ ]

• ũ is an exogenous variable so can use Bayesian updating to
calculate the conditional expectations and conditional variances

• Market clearing implies that
∫ λ

0
DI

t dt+ (1− λ)DU = X̃, resulting
in a linear price expression

• Matching coefficients would result in two equations for two
unknowns, β and γ
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ρvar[ũ|P̃ ]
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Results and implications

• Solving (can be done via software such as Mathematica) results in

β =
s(λρs+ V )

ρ[V + λs(λs+ V )]
,

γ =
λρs+ V

ρ[V + λs(λs+ V )]

• Recall that price informativeness is determined by the precision

of price in revealing ũ: β2λ2

γ2V
• Therefore the informativeness of the price depends on

(βλγ )2 1
V = s2 λ2

V which increases in both s and λ and decreases in
V . The more informative the private signal, the more informative
the price; the more proportion of informative traders, the more
informative the price; the more noisy trading, the less
informative the price

• We can now see why we need supply of shares to be noisy: if
V = 0, price fully reveals ũ so even informed traders rely solely
on price and ignore their own private information in trading ->

but then how can price aggregates informed traders’ info?
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V = 0, price fully reveals ũ so even informed traders rely solely
on price and ignore their own private information in trading ->

but then how can price aggregates informed traders’ info?

Introduction and capital markets Grossman-Stiglitz model 8 / 9



Results and implications

• Solving (can be done via software such as Mathematica) results in

β =
s(λρs+ V )

ρ[V + λs(λs+ V )]
,

γ =
λρs+ V

ρ[V + λs(λs+ V )]

• Recall that price informativeness is determined by the precision

of price in revealing ũ: β2λ2
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V = 0, price fully reveals ũ so even informed traders rely solely
on price and ignore their own private information in trading ->

but then how can price aggregates informed traders’ info?

Introduction and capital markets Grossman-Stiglitz model 8 / 9



Results and implications

• Solving (can be done via software such as Mathematica) results in

β =
s(λρs+ V )

ρ[V + λs(λs+ V )]
,

γ =
λρs+ V

ρ[V + λs(λs+ V )]

• Recall that price informativeness is determined by the precision

of price in revealing ũ: β2λ2
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Concluding slide for lesson 3

• When privately informed traders trade in the capital market,
price will aggregate their private information and thus be
informative

• Grossman-Stiglitz shows how to formally model such price
informativeness

• Next lesson we discuss how to add disclosure in
Grossman-Stiglitz model

• A review quiz of this lesson can be found at
https://forms.gle/HV6cPLvoDQEMKLjr6
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