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Previous class

For settings with strategic uncertainty, higher-order beliefs (beliefs
about others’beliefs which determines others’strategies) play a role.

Global game is a natural setting to study those settings without
explicitly modelling higher order beliefs (although it is possible to do
so).

Public information has a larger effect than justified by the effect on
fundamentals because of its usefulness in forming higher order beliefs.

The excessive weight on public information can be either good or bad
for welfare

It is good in Angeletos and Pavan as moving closer to each other
improves social welfare
It may be bad in Morris and Shin as moving closer to each other is a
social waste
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This class - introducing higher order beliefs in capital
markets

AP and MS are based on stylized models that, while illustrating
interesting and novel insights, do not directly apply to applied
settings.

Capital market is one of the most important applied settings.

Allen, Morris and Shin (2006) first introduces higher order beliefs in
capital markets, providing a formal modelling of Keynes’analogy of
stock markets exhibiting “beauty contest” features.
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AMS - Model setup

A three-date economy, t = 1, 2, 3.

Trade occurs at dates 1 and 2 and a liquidating dividend of θ̃ is paid
in date 3. θ̃ has an improper prior.

At each of dates 1 and 2 a new generation of traders on [0, 1] is born.
Each trader lives for only one period.

Let P1 and P2 be prices at the end of date 1 and of date 2,
respectively.

Consumption of a first (second) period generation trader with zi ,1
(zj ,2) holding is (P2 − P1)zi ,1 ((θ − P2)zj ,2).
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AMS - Big picture intuition

P2 will reflect the average beliefs that the second-generation investors
have of θ.

First generation traders need to form beliefs about P2, i.e., beliefs
about average beliefs of second-generation of traders.

Law of iterated expectations states that E [E [θ|xi ]] = E [θ]. If it holds
then higher order beliefs would not matter.

As we see previously, average beliefs of average beliefs of θ 6= average
beliefs of θ.

Real effects literature also requires the breakdown of law of iterated
expectations, but for different reasons.
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AMS - Information Structure and trader preference

A public signal at date 1 and thus observed by all traders: y = θ + η̃
where η̃ ∼ N(0, 1α ).
Each trader (in each generation) gets an idiosyncratic private signal
xi = θ + ε̃i where ε̃i ∼ N(0, 1β ) and independent across traders (no
“new” information for the younger generation)

{y , xi ,P1} is the information set of the first generation, and
{y , xj ,P1,P2} is the information set of the second generation.
To prevent prices from fully revealing, need supply noise s̃t , where
t = 1, 2 and s̃t ∼ N(0, 1γ ) across periods.

Each trader has CARA preference: ui (wi ) = −e−
wi
τ .
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AMS - Homogeneous information benchmark

Suppose that at any period of time everybody has exactly the same
information (think of β→ 0), i.e., Eit [θ] = Ejt [θ] = Et [θ] ∀i , j .
Then P2 = E2[θ]+ risk-adjustment; P1 = E1[E2[θ]]+
risk-adjustment= E1[θ] by law of iterated expectations.

In general, Pt = Et [θ]+ risk-adjustment.
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AMS - Heterogenous information benchmark

Now suppose that there is heterogenous information among traders,
i.e., Eit [θ] 6= Ejt [θ] for some i , j .
Then P2 =

∫ 1
0 Ej [θ]dj ≡ E 2[θ]+ risk-adjustment and P1 = E 1[P2]+

risk-adjustment = E 1[E 2(θ)]+ risk-adjustment 6= E 1[θ] +
risk-adjustment , i.e., law of iterated expectations fails for the average
belief operator.

Extending to T periods, Pt 6= Et [θ]+ risk-adjustment for
t = 1, 2, ...,T − 2 -> at all dates other than T − 1, equilibrium price
does not reflect consensus belief about θ → prices drift (but do not
equal) fundamentals over time.

Xu Jiang () BA 932 Session 7 Higher order beliefs in capital markets February 27th, 2024 8 / 47



AMS - Date 2 equilibrium

Standard asset-pricing result: zj ,2 =
Ej ,2 [θ]−P2
1
τ var2 [θ]

.

Aggregate demand is thus
∫ 1
0 Ej ,2 [θ]dj−P2

1
τ var2 [θ]

≡ E 2 [θ]−P2
1
τ var2 [θ]

, where E 2[θ] is

the average second-period expectation of θ.

Market clearing requires E 2 [θ]−P21
τ var2 [θ]

= s2, resulting in P2 =

E 2[θ]− s2
τ var2[θ].
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AMS - Date 1 equilibrium

Standard asset-pricing: zi ,1 =
Ei ,1 [P2 ]−P1
1
τ var1 [P2 ]

.

Aggregate demand is thus
∫ 1
0 Ei ,1 [P2 ]di−P1

1
τ var1 [P2 ]

.∫ 1
0 Ei ,1[P2]di =

∫ 1
0 Ei ,1[E 2[θ]]di ≡ E 1E 2[θ] as Ei ,1[s2] = 0 ∀i .

Market clearing requires E 1E 2 [θ]−P11
τ var1 [P2 ]

= s1, resulting in P1 =

E 1E 2[θ]− s1
τ var1[P2].
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AMS - Price has no information content benchmark

Suppose γ→ 0, i.e., price has no information content.

Then Ej ,2[θ] =
αy+βxj

α+β , E 2[θ] =
αy+βθ

α+β , and

P2 = α
α+βy +

β
α+β θ − s2

τ var2[θ] =
α

α+βy +
β

α+β θ − s2
τ

1
α+β .
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AMS - Price has no information content benchmark,
continued

Ei ,1[P2] = α
α+βy +

β
α+β

αy+βxi
α+β = [1− ( β

α+β )
2]y + ( β

α+β )
2xi as

Ei ,1[s2] = 0 ∀i .
Therefore P1 = [1− ( β

α+β )
2]y + ( β

α+β )
2θ − s1

τ
1

α+β 6= E1[θ]+
risk-adjustment and thus law of iterated expectations break down.

We thus have E [P2]− E [P1] =
(1− β

α+β )y +
β

α+β θ − [1− ( β
α+β )

2]y − ( β
α+β )

2θ = β
α+β

α
α+β (θ − y).

Therefore when y < θ, E [P2] > E [P1] -> kind of post-earnings
announcement drift -> need short-term speculators to rationalize the
drift.

Xu Jiang () BA 932 Session 7 Higher order beliefs in capital marketsFebruary 27th, 2024 12 / 47



AMS - Main result

Proposition 2 states that there exists constants w ∈ (0, 1) and
z ∈ (0, 1) s.t. E [P1] = (1− wz)y + wzθ and
E [P2] = (1− z)y + zθ, i.e., E [P1] that takes into account higher
order beliefs puts more weight on the public information y .

(Partial) Proof: Linear conjecture P1 = k1(λ1y + µ1θ − s1) for some
coeffi cients k1, λ1, µ1 and s1.

The information content of P1 is thus equivalent to that of
m1 = 1

µ1
(P1k1 − λ1y) = θ − s1

µ1
(Grossman and Stiglitz 1980). Note

that m1|θ ∼ N(θ, 1
µ21γ
).

Therefore E [θ|y ,P1, xi ] = αy+µ21γm1+βxi
α+β+µ21γ

=
(α−µ1γλ1)y+βxi+

µ1γ
k1
P1

α+β+µ21γ
.
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AMS - Main result, continued

For P2, similarly conjecture P2 = k2(λ2y2 + µ2θ − s2) where
y2 = E [θ|y ,P1] =

αy+µ21γm1
α+µ21γ

=
(α−µ1γλ1)y+

µ1γ
k1
P1

α+µ21γ
.

Similarly, the information content of P2 is equivalent to that of
m2 = 1

µ2
(P2k2 − λ2y2) = θ − s2

µ2
and m2|θ ∼ N(θ, 1

µ22γ
).

We therefore have E [θ|y ,P1, xi ,m2] =
(α−µ1γλ1)y+βxi+

µ1γ
k1
P1+µ22γm2

α+β+µ21γ+µ22γ
=

(α2−µ2γλ2)y 2+βxi+
µ2γ
k2
P2

α2+β+µ22γ
where α2 = α+ µ21γ.
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AMS - Main result, continued

Recall that P2 = E 2[θ]− s2
τ var2[θ] with var2[θ] =

1
α2+β+µ22γ

and

E 2[θ] =
∫ 1
0 Ej ,2[θ]dj =

(α2−µ2γλ2)y 2+βθ+
µ2γ
k2
P2

α2+β+µ22γ
. This results in

P2 =
(α2 − λ2µ2γ)y2 + βθ − s2

τ

α2 + β+ µ2γ(µ2 − 1
k2
)
= k2(λ2y2 + µ2θ − s2).

Matching coeffi cient results in (expressing everything else as functions
of α2)

µ2 = βτ, λ2 =
α2τ

1+ τ2βγ
, and k2 =

1
τ + τβγ

α2 + β+ τ2β2γ
.

Therefore

E [P2] =
α2

α2 + β+ τ2β2γ
y +

β+ τ2β2γ

α2 + β+ τ2β2γ
θ ≡ (1− z)y + zθ.
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AMS - Main result, continued

Recall that P1 = E 1E 2[θ]− s1
τ var1[P2] with

E 1E 2[θ] =
(α2 − µ2γλ2)y2 + βE 1[θ] +

µ2γ
k2
E 1[P2]

α2 + β+ µ22γ

=
(α2 − µ2γλ2)y2 + βE 1[θ] +

µ2γ
k2
{(1− z)y + zE 1[θ]}

α2 + β+ µ22γ

=

{(α2 − µ2γλ2)y2 +
µ2γ
k2
(1− z)y

+[β+
µ2γ
k2
z ]
(α−µ1γλ1)y+βθ+

µ1γ
k1
P1

α+β+µ21γ
}

α2 + β+ µ22γ

=
(α2 − µ2γλ2)

(α−µ1γλ1)y+
µ1γ
k1
P1

α+µ21γ
+

µ2γ
k2
(1− z)y

α2 + β+ µ22γ

+
[β+

µ2γ
k2
z ]
(α−µ1γλ1)y+βθ+

µ1γ
k1
P1

α+β+µ21γ

α2 + β+ µ22γ
.
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AMS - Main result, continued

This results in

P1 =
(α2 − µ2γλ2)

(α−µ1γλ1)y+
µ1γ
k1
P1

α+µ21γ
+

µ2γ
k2
(1− z)y

α2 + β+ µ22γ

+
[β+

µ2γ
k2
z ]
(α−µ1γλ1)y+βθ+

µ1γ
k1
P1

α+β+µ21γ

α2 + β+ µ22γ
− s1

τ
var1[P2].

Note that var1[P2] is a constant (of P1), so solving for P1 and
matching coeffi cients result in

k1µ1 = z
β+ µ21γ

α+ β+ µ21γ
, k1λ1 = 1− z

β+ µ21γ

α+ β+ µ21γ
,

and k1 =
var1[P2](α+ β+ µ21γ)

τ(α+ β+ µ21γ− z
µ1γ
k1
)
.
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AMS - Main result, continued

Thus, define w ≡ β+µ21γ

α+β+µ21γ
, then P1 = (1− wz)y + wzθ − k1s1 and

thus E [P1] = (1− wz)y + wzθ so short-horizon traders results in
price putting higher weight on public information.

Note that we can show that β < α⇔ z < β
α+β , i.e., even the weight

on E [P2] does not correspond to simple precision-based Bayesian
weight. Reason: P2 is affected by P1 which in turn is affected by
higher-order beliefs.
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AMS - Main result, continued

The two-period intuition can be shown to hold for arbitrary finite
number of periods: 1) price deviates systematically from the average
expectations of the fundamental value except for the terminal period
(Proposition 1); and 2) prices exert “drift” in adjusting to θ (i.e., put
excessive weight on public signals and such excessive weight reduces
over time)
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Take away from AMS

Higher order beliefs matter in the stock market with two conditions:
traders with heterogenous horizons and heterogenous information.

Heterogeneous horizon traders means that some traders only care
about short-term prices, which reflects higher order beliefs of later
generation traders. Law of iterated expectations will no longer hold
for average beliefs for traders with heterogenous information.

Higher order beliefs again result in more weight on public information,
more so for earlier period prices when higher order beliefs are even
more important -> prices drift toward fundamentals
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Gao (2008) - Overview

MS (2002) shows that excessive reliance of public information in
settings featuring beauty contest feature may result in more public
information reducing social welfare.

AMS (2006) shows that such beauty contest feature can be
introduced in capital markets.

Would more public disclosure reduce social welfare?

Gao’s answer: No! Reason: in MS the weight on the beauty contest
term is exogenously fixed but in the capital market the weight is
endogenously determined. Imprecise public info -> endogenously less
overweight on it -> beauty contest feature endogenously matter less
-> more disclosure always improve welfare.
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G - Model setup

Similar to AMS: a three-date economy, t = 1, 2, 3.

Trade occurs at dates 1 and 2 and a liquidating dividend of θ̃ is paid
in date 3. θ̃ has an improper prior.

At each of dates 1 and 2 a new generation of traders on [0, 1] is born.
Each trader lives for only one period.

Let P1 and P2 be prices at the end of date 1 and of date 2,
respectively.

Consumption of a first (second) period generation trader with zi ,1
(zi ,2) holding is (P2 − P1)zi ,1 ((θ − P2)zi ,2).
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G - Information structure

Suppose θ has an improper prior (uniform on (−∞,∞)) and each
agent i at date t observes a private signal xti = θ + εti with
εti ∼ N(0, 1β ) and independent for different i .
A public signal at date 1 and thus observed by all traders: z = θ + η̃
where η̃ ∼ N(0, 1α ).
{z , xi1,P1} is the information set of the first generation, and
{z , xi2,P1,P2} is the information set of the second generation.
To prevent prices from fully revealing, need supply noise s̃t , where
t = 1, 2 and s̃t ∼ N(0, 1γt ) across periods.

Each trader has CARA preference: ui (wi ) = −e−
ci
τ .
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G - The equilibrium

Proposition 1: P1 = bz + cθ − ds1 and

P2 =
αz + (β+ ρ+ ρ2)θ −

β+ρ2
ρ2

ρ
βτ s1 −

β+ρ2
βτ s2

α+ β+ ρ+ ρ2
,

where

b =
α

α+ ρ+ βM
= 1− c , d = 1

βτ

β+ ρ2
ρ2

(1− c),

M =
β+ ρ2

α+ 2β+ ρ+ ρ2
, ρ = (

ρ2
β+ ρ2

)2ρ1,

ρ1 = β2τ2γ1, ρ2 = β2τ2γ2.

The proof is similar to AMS but AMS did not complete the
characterization of coeffi cients but Gao did.
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G - Proof of Proposition 1

The signal P1 = bz + cθ − ds1 is informationally equivalent to

P∗1 =
1
c
(P1 − bz) = θ − d

c
s1,

which is a noisy signal of θ with precision ρ = ( cd )
2γ1. For each

investor i at date 1, the information set is I1i = (z ,P∗1 , x1i ). Therefore

Ei [θ|I1i ] =
αz + ρP∗1 + βx1i

α+ ρ+ β
,

and
vari [θ|I1i ] =

1
α+ ρ+ β

.
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G - Proof of Proposition 1, continued

Conjecture that the second-period price
P2 = a2P1 + b2z + c2θ − d2s2, which is informationally equivalent to

P∗2 =
1
c2
(P2 − a2P1 − b2z) = θ − d2

c2
s2,

which is a noisy signal of θ with precision ρ2 = (
c2
d2
)2γ2. For each

investor i at date 2, the information set is I2i = (z ,P∗1 , x2i ,P
∗
2 ).

Therefore

Ei [θ|I2i ] =
αz + ρP∗1 + βx2i + ρ2P

∗
2

α+ ρ+ β+ ρ2
,

and
vari [θ|I2i ] =

1
α+ ρ+ β+ ρ2

.
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G - Proof of Proposition 1, continued

Solve for prices backward, i.e., solve for P2 first. Each investor i at
date 2’s demand is

D2i =
τ(Ei [θ|I2i ]− P2)

vari [θ|I2i ]
= τ[αz + ρP∗1 + βx2i + ρ2P

∗
2 − (α+ ρ+ β+ ρ2)P2]

= τ{(α− b
c

ρ− b2
c2

ρ2)z + (
1
c

ρ− a2
c2

ρ2)P1 + βx2i

−[α+ ρ+ β+ (1− 1
c2
)ρ2]P2},

where the last equality can be obtained by Mathematica.
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G - Proof of Proposition 1, continued

We have
∫ 1
0 D2i = s2, resulting in

τ{(α− b
c

ρ− b2
c2

ρ2)z + (
1
c

ρ− a2
c2

ρ2)P1 + βθ

−[α+ ρ+ β+ (1− 1
c2
)ρ2]P2

= s2.

Therefore we have

P2 =
(α− b

c ρ− b2
c2

ρ2)z + (
1
c ρ− a2

c2
ρ2)P1 + βθ − s2

τ

α+ ρ+ β+ (1− 1
c2
)ρ2

.
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G - Proof of Proposition 1, continued

Matching coeffi cients of P2 = a2P1 + b2z + c2θ − d2s2 results in

a2 =
ρ
c

α+ ρ+ β+ ρ2
, b2 =

α− b
c ρ

α+ ρ+ β+ ρ2
,

c2 =
β+ ρ2

α+ ρ+ β+ ρ2
, d2 =

1
βτ
c2.

In addition, since c2
d2
= βτ,

ρ2 = (
c2
d2
)2γ2 = β2τ2γ2.
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G - Proof of Proposition 1, continued

We now solve for P1, and each investor i at date 1’s demand is
D1i =

τ(Ei [P2 |I1i ]−P1)
vari [P2 |I1i ] .

We have

Ei [P2|I1i ]
= a2P1 + b2z + c2Ei [θ|I1i ]

= a2P1 + b2z + c2
αz + ρP∗1 + βx1i

α+ ρ+ β

=
1

α+ ρ+ β+ ρ2
[(1+

β+ ρ2
α+ ρ+ β+ ρ2

)(α− b
c

ρ)z

+
β+ ρ2

α+ ρ+ β
βx1i + (1+

β+ ρ2
α+ ρ+ β+ ρ2

)
ρ

c
P1],

where the last step can be obtained via Mathematica.
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G - Proof of Proposition 1, continued

We also have

vari [P2|I2i ] = (c2)2vari [θ|I1i ] + (d2)2
1

γ2

= (c2)2
1

α+ ρ+ β
+ (c2)2

1

β2τ2γ2

=
(β+ ρ2)

2

α+ ρ+ β+ ρ2

1
(α+ ρ+ β)ρ2

.

Insert the expressions of Ei [P2|I1i ] and vari [P2|I2i ] into D1i and
rearranging terms result in

D1i =
τρ2

β+ ρ2
{(α− b

c
ρ)
z
M
+ βx1i − [(α−

b
c

ρ)
1
M
+ β]P1},

where

M =
1

1+ α+ρ+β
β+ρ2

=
β+ ρ2

α+ ρ+ 2β+ ρ2
.
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G - Proof of Proposition 1, continued

We have
∫ 1
0 D1i = s1, resulting in

τρ2
β+ ρ2

{(α− b
c

ρ)
z
M
+ βθ − [(α− b

c
ρ)
1
M
+ β]P1} = s1.

Rearranging terms results in

P1 =
(α− b

c ρ) zM + βθ − β+ρ2
τρ2

s1

(α− b
c ρ) 1M + β

.
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G - Proof of Proposition 1, continued

Matching coeffi cients of P1 = bz + cθ − ds1 results in

b =
(α− b

c ρ) 1M
(α− b

c ρ) 1M + β
, c =

β

(α− b
c ρ) 1M + β

, and

d =

β+ρ2
τρ2

(α− b
c ρ) 1M + β

.

Solving the equations using Mathematica results in

b =
α

α+ ρ+ βM
, c =

ρ+ βM
α+ ρ+ βM

,

and d =
1

βτ

β+ ρ2
ρ2

ρ+ βM
α+ ρ+ βM

.

In addition, since c
d = βτ

ρ2
β+ρ2

,

ρ = (
c
d
)2γ1 = (

ρ2
β+ ρ2

)2β2τ2γ1.
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G - Long-horizon benchmark

Assume that θ is revealed at the end of date 1 so P1 = θ. It is a
long-horizon benchmark as the investors’horizon is as long as the
firms’life span.

Lemma 1 shows the equilibrium:

P̂1 = b̂z + ĉθ − d̂s1,

where

b̂ =
α

α+ ρ1 + β
= 1− ĉ ,

d̂ =
1

βτ
(1− ĉ), ρ1 = β2τ2γ1.

Proof: Follows from Grossman and Stiglitz (1980).
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G - Proof of Lemma 1

Each investor i at date 1’s demand is

D1i =
τ(Ei [θ|I1i ]− P̂1)

vari [θ|I1i ]
= τ(αz + ρ̂P̂∗1 + βx1i − P̂1).

.

Market clearing results in
∫ 1
0 D1i = s1, which is equivalent to

τ(αz + ρ̂P̂∗1 + βθ − P̂1) = s1.

Rearranging term results in

P̂1 =
(α− ρ̂ b̂ĉ )z + βθ − s1

τ

1− ρ̂
ĉ

.
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G - Proof of Lemma 1, continued

Matching coeffi cient with P̂1 = b̂z + ĉθ − d̂s1 results in

b̂ =
α− ρ b̂ĉ

1− ρ̂
ĉ

, ĉ =
β

1− ρ̂
ĉ

, and d̂ =
1

τ(1− ρ̂
ĉ )
.

Solving the equations with Mathematica results in

b̂ =
α

α+ ρ̂+ β
, ĉ =

ρ̂+ β

α+ ρ̂+ β
, and d̂ =

1
βτ

α

α+ ρ̂+ β
.

In addition, since ĉ
d̂
= βτ,

ρ̂ = (
ĉ

d̂
)2γ1 = β2τ2γ1.

Lemma 1 in the paper uses ρ1.
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G - Comparison between short-horizon and long-horizon
benchmark

Since ρ < ρ1 and M < 1, b > b̂ so short-horizon prices put more
weight on public information. In addition, E [P1] 6= E [θ|I1] but
E [P̂1] = E [θ |̂I1], which follows from AMS.
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G - Effects of more public disclosure

Effi ciency metric: price effi ciency (PE) = 1
Es ,z [P1−θ]2

and see how PE
changes with respect to α.

Main result (Proposition 2): PE always increases in α -> the
informational role of public information always dominates the
coordination role.
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G - Proof of Proposition 2

PE =
1

Es ,z [P1 − θ]2

=
1

Es ,z [bη − ds1]2

=
1

b2
α +

d 2
γ1

=
1

b2
α +

c2
ρ

=
ρ(α+ ρ+ βM)2

αρ+ (ρ+ βM)2
,

where the last step follows Mathematica.
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G - Proof of Proposition 2, continued

The derivative of PE with respect to α is thus

∂PE
∂α

=
2ρ(α+ βM + ρ)(1+ β ∂M

∂α )[αρ+ (ρ+ βM)2]
[αρ+ (ρ+ βM)2]2

−
ρ(α+ βM + ρ)2[ρ+ 2(ρ+ βM)β ∂M

∂α ]

[αρ+ (ρ+ βM)2]2

=
(α+ βM + ρ)ρ[2β2M2 + 3βMρ+ αρ+ ρ2 − 2αβ2M ∂M

∂α ]

[αρ+ (ρ+ βM)2]2
> 0,

as
∂M
∂α

= − β+ ρ2
(α+ 2β+ ρ+ ρ2)

2 < 0.
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G - Intuition of the main result

Less precise public information also reduces the coordination role as
each investor knows the other will rely less on such information.

Formally, R = 1− 1
b
c / b̂

ĉ

, the Keynesian beauty contest effect,

increases in α (Proposition 3)

Proof of Proposition 3:

R = 1− 1
b
c / b̂ĉ

=
β(1−M) + ρ1[1− (

ρ2
β+ρ2

)2]

β+ ρ1
so

∂R
∂α
= − β

β+ ρ1

∂M
∂α

> 0.
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G - The importance of the endogeneity of the coordination
role of public information

If R is exogenously fixed at r as in MS, then more public information
reduces PE if and only if α is suffi ciently small and r suffi ciently large
(as in MS) <- Observation 1.

Proof of Observation 1: Need to show that when α is suffi ciently
small and r suffi ciently large, ∂PE

∂α < 0 at

R = 1− 1
b
c / b̂

ĉ

=
β(1−M )+ρ1 [1−(

ρ2
β+ρ2

)2 ]

β+ρ1
≡ r ∈ (0, 1) as M ∈ (0, 1).
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G - Proof of observation 1

Denote B = b̂
ĉ =

α
β+ρ1

. Then we can write

PE =
1

b2
α +

c2
ρ

=
1
c2

( bc )
2 1

α +
1
ρ

=
( b+cc )

2

( bc )
2 1

α +
1
ρ

=
( bc + 1)

2

( bc )
2 1

α +
1
ρ

,

where the second equality is because b+ c = 1.

The definition of R implies that bc =
B
1−R , resulting in

PE =
(1− R + B)2
B 2
α +

(1−R )2
ρ

=
αρ(1− R + B)2
B2ρ+ (1− R)2α .
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G - Proof of observation 1, continued

Therefore using Mathematica,

∂PE
∂α
|R=r =

ρ2(1− r + B)α2
(β+ ρ1)

3[(1− r)2α+ B2ρ]2

×{α− (1+ r)(β+ ρ1)[1−
2(β+ ρ1)(1− r)

ρ
]}.

So ∂PE
∂α |R=r < 0 if and only if

α < (1+ r)(β+ ρ1)[1−
2(β+ ρ1)(1− r)

ρ
],

which can only be satisfied if

1− 2(β+ ρ1)(1− r)
ρ

> 0, which is equivalent to

r > 1− ρ

2(β+ ρ1)
,

i.e., α suffi ciently small and r suffi ciently large.
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G - Takeaway

The informational role and coordinational role of public information
are interrelated.

More precise public information has higher informational value, which
also results in higher coordination value, as every agent expects others
to put more weight on it.

In a commonly used capital market setting, informational role always
dominate coordinational role, results in more public disclosure always
improving market effi ciency.
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Follow up - Chen, Huang and Zhang 2014 JAR

In Gao (2008) every investor’s private information have the same
precision.

Chen et al. 2014 relaxes this constraint by assuming that investors
may have private signals of different precision (information
asymmetry).

They show in this case more public disclosure may decrease market
effi ciency

information asymmetry among investors always reduces market
effi ciency -> short-horizon investors with more private information
trades much less with respect to their private information -> increases
information loss through aggregation
when public information is very imprecise to start with, investors put a
lot of weight on private information -> increasing public information
precision reduces dramatically short-horizon investors’trade sensitivity
of private information -> exacerbates information loss through
aggregation
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Next Class

Applications of higher order beliefs in capital markets, continued

Can more precise public information disclosure induce more divergence
in higher order beliefs, resulting in increased disagreement and trading
volume (Kondor 2012)

Games with strong strategic complementarities - regime change
models

Creditor run: when enough creditors choose to withdraw their debt the
firm cannot continue -> how does this ex-post coordination failure
affects the ex-ante pricing of debt (Morris and Shin 2004)
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