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What information to disclose

• Previous lesson shows feedback can suppress disclosure when the
manager and the market can be informed of the same type of info

• Instead of assuming one-dimensional information, assuming
information relevant for the manager is multidimensional but the
manager knows one dimension better than the other one.

• Disclosure is about which dimension of information to disclose.

• Disclosing the dimension that the manager knows more (less) is
better (not necessarily better) -> induces more (less) informed
trading on the dimension that the manager knows less -> positive
(negative) real effects

• The manager can be interpreted to include decision makers in
general (e.g., bank regulators or credit agencies)

• The discussion is based on Goldstein and Yang 2019 JFE “Good
disclosure, bad disclosure”
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Model setup

• Three dates:

— Date 0, trading occurs in a Grossman-Stiglitz setting with both
private and public info (a continuum of investors so each investor
act as price takers but does not learn from price)

— Date 1, the manager makes decisions based on prices
— Date 2, all uncertainties are realized

• The firm, when investing K, generates cash flow Q(K) = ÃF̃K.

• Assume that Ã and F̃ are log-normally distributed, i.e., ã ≡ log Ã
and f̃ ≡ log F̃ are normally distributed, independent of each
other, and ã ∼ N(0, τ−1

a ) and f̃ ∼ N(0, τ−1
f )

• ã and f̃ can be interpreted as two different factors that affect
cash flows: e.g., macroeconomic factor (f̃) and firm-specific
factor (ã) that represent the two-dimensional uncertainty of
relevant information

• The manager chooses K to maximize βQ(K)− 1
2cK

2 for some
β ∈ (0, 1): β can capture the equity incentives offered to the
manager and 1

2cK
2 can be interpreted as a private cost

Module 2 Disclosure in the presence of feedback 4 / 13



Model setup

• Three dates:

— Date 0, trading occurs in a Grossman-Stiglitz setting with both
private and public info (a continuum of investors so each investor
act as price takers but does not learn from price)

— Date 1, the manager makes decisions based on prices
— Date 2, all uncertainties are realized

• The firm, when investing K, generates cash flow Q(K) = ÃF̃K.
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• ã and f̃ can be interpreted as two different factors that affect
cash flows: e.g., macroeconomic factor (f̃) and firm-specific
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and f̃ ≡ log F̃ are normally distributed, independent of each
other, and ã ∼ N(0, τ−1
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• Assume that Ã and F̃ are log-normally distributed, i.e., ã ≡ log Ã
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• ã and f̃ can be interpreted as two different factors that affect
cash flows: e.g., macroeconomic factor (f̃) and firm-specific
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Who knows what

• Assume that the manager knows perfectly about ã but nothing
about f̃ (assuming knowing ã more than f̃ is sufficient)

• Each speculator i ∈ [0, 1] observes two private noisy signals about

ã and f̃ :
x̃i = ã+ ε̃x,i; ỹi = f̃ + ε̃y,i,

where
ε̃x,i ∼ N(0, τ−1

x ) and ε̃y,i ∼ N(0, τ−1
y )

• Everybody also observes two public noisy signals about ã and f̃ :

ω̃ = ã+ ε̃ω; η̃ = f̃ + ε̃η,

where ε̃ω ∼ N(0, τ−1
ω ) and ε̃η ∼ N(0, τ−1

η ). Focus will be on how
τω and τη affects investment efficiency and thus firm value
through affecting the feedback effect

• All noises are independent of each other and independent of ã
and f̃
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Market trading

• Each speculator i can submit a demand d(i) ∈ [−1, 1] for a

security that pays off Ṽ = (1− β)Q̃ = (1− β)ÃF̃K∗ (for
tractability reason, has to assume the manager bears the
investment cost).

• The speculator therefore chooses d(i) to maximize

d(i)E[Ṽ − P̃ |Ii], where Ii = {x̃i, ỹi, ω̃, η̃}.
• Given that each speculator is risk-neutral, d(i) = ±1 almost

surely. Aggregate demand D ≡
∫ 1

0
d(i)di.

• For tractability, assume the noisy supply is given by

L(ξ̃, P̃ ) = 1− 2Φ(ξ̃ − λ log P̃ ),

where ξ̃ ∼ N(0, τ−1
ξ ) is the noise independent of all other random

variables, and P̃ is the price. L is increasing in P̃ and λ > 0 is
the supply elasticity.

• Market clears (i.e., P̃ is determined in equilibrium) by setting

D = L(ξ̃, P̃ ).
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Solving for the equilibrium

• Manager’s decision making is straightforward from the first-order
condition: K∗ = β

cE[ÃF̃ |ã, P̃ , ω̃, η̃] = β
c ÃE[F̃ |ã, P̃ , ω̃, η̃]

• For trading, follow the similar logic to that of Grossman and
Stiglitz, focusing on linear monotone equilibrium where

d(x̃i, ỹi, ω̃, η̃) = 1 if and only if x̃i + ϕy ỹi + ϕωω̃ + ϕη η̃ > g

for some endogenous constants ϕy, ϕω, ϕη and g
• The condition and properties of normal distribution implies that
aggregate demand

D(ã, f̃ , ω̃, η̃) = 1− 2Φ(
g − (ã+ ϕy f̃)− ϕωω̃ − ϕη η̃√

τ−1
x + ϕ2

yτ
−1
y

)

• Again market clearing determines the price, resulting in
equilibrium price

P̃ = exp(
ã+ ϕy f̃ + ϕωω̃ + ϕη η̃ − g

λ
√
τ−1
x + ϕ2

yτ
−1
y

+
ξ̃

λ
)
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g − (ã+ ϕy f̃)− ϕωω̃ − ϕη η̃√

τ−1
x + ϕ2

yτ
−1
y

)

• Again market clearing determines the price, resulting in
equilibrium price

P̃ = exp(
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g − (ã+ ϕy f̃)− ϕωω̃ − ϕη η̃√

τ−1
x + ϕ2

yτ
−1
y

)

• Again market clearing determines the price, resulting in
equilibrium price

P̃ = exp(
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Solving for the equilibrium

• Since the manager knows ã, ω̃ and η̃, P̃ is another (noisy)

informative signal about f̃ (the Grossman-Stiglitz logic) so P̃ is
informationally equivalent to

s̃P ≡
λ
√
τ−1
x + ϕ2

yτ
−1
y log P̃ − ã− ϕωω̃ − ϕη η̃ + g

ϕy
= f + ε̃P ,

where ε̃P =

√
τ−1
x +ϕ2

yτ
−1
y

ϕy
ζ̃. So price informativeness is the

precision of ε̃P , denoted as τP ≡ 1
var(ε̃P ) =

ϕ2
yτxτyτζ

τy+ϕ2
yτx

. Note that τP

increases in ϕy: the more aggressively speculators trade on their

private signal about f̃ , the more informative price is about f

• To solve for optimal trading strategy note that speculator i will
choose di = 1 if and only if E[Ṽ |x̃i, ỹi, ω̃, η̃] > E[P̃ |x̃i, ỹi, ω̃, η̃]. so

need expression of E[Ṽ |x̃i, ỹi, ω̃, η̃] and E[P̃ |x̃i, ỹi, ω̃, η̃], which
can be calculated based on Bayes’ rule.
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Solving for the equilibrium

• It can be shown that E[Ṽ |x̃i, ỹi, ω̃, η̃] > E[P̃ |x̃i, ỹi, ω̃, η̃] is
equivalent to

bV0 + bVx x̃i + bVy ỹi + bVω ω̃ + bVη η̃ > bP0 + bPx x̃i + bPy ỹi + bPω ω̃ + bPη η̃,

which is equivalent to

(bVx − bPx )x̃i + (bVy − bPy )ỹi + (bVω − bPω )ω̃ + (bVη − bPη )η̃ > bP0 − bV0 ,

where the b coefficients are based on Bayesian updating and
functions of ϕy, ϕω and ϕη.

• Comparing this with the conjectured speculator’s trading
strategy, buy if and only if x̃i + ϕy ỹi + ϕωω̃ + ϕη η̃ > g, matching
coefficients results in four equations for four unknowns ϕy, ϕω, ϕη

and g.
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Definition of real efficiency

• The real efficiency is defined as RE ≡ E[ÃF̃K∗ − c
2 (K

∗)2].

• By law of iterated expectations,

RE ≡ E[ÃF̃K∗ − c

2
(K∗)2]

= E[E[ÃF̃K∗ − c

2
(K∗)2|ã, η̃, s̃P ]]

= E[ÃK∗E[F̃ |η̃, s̃P ]−
c

2
(K∗)2].

• It turns out that

RE =
β

c
(1− β

2
) exp[

2

τa
+

2

τf
− var(f̃ |η̃, s̃P )]

=
β

c
(1− β

2
) exp[

2

τa
+

2

τf
− 1

τη + τp + τf
]
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Effect of disclosure on real efficiency

• An increase in τη has two effects: dRE
dτη

= 1
(τη+τP+τf )2

(1 + ∂τP
∂τη

)

— Direct effect: RE increases in τη -> more precise public disclosure

about f̃ also results in the manager learning more about f̃ and
thus improve real efficiency

— Indirect effect: RE increases in τP -> the more informative the
price, the higher the real efficiency due to feedback effect (the

manager learns more about f̃ from prices)

— τP decreases in τη when λ is large: ∂τP
∂τη

has the same sign as
∂ϕy

∂τη

-> first, increasing τη resulting in speculators putting higher
weight on η̃ and lower weight on ỹi; second, increasing τη
resulting in speculators trading more aggressively on x̃i as their
profit from trading on ỹi is reduced)

• When would the direct effect dominate and vice versa

— When τη → +∞, the direct effect dominates
— When τη → 0 and when τξ → +∞, the indirect effect dominates
— Intuition: when τη is very precise the manager does not need to

learn much from prices so direct effect dominates; when τη is
small and τξ is large, the manager has the potential to learn much
from prices so indirect effect dominates
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Effect of disclosure on real efficiency

• The effect of τω on real efficiency: since the firm knows ã, the
effect of τω on real efficiency is completely through indirect effect,
i.e., how it affects τP (’s informativeness of f̃) through trading

• Real efficiency always increases in τω as
∂ϕy

∂τω
> 0

• Again two effects: first, increasing τω resulting in speculators
putting higher weight on ω̃ and lower weight on x̃i thus
increasing ϕy; second, increasing τω resulting in speculators
trading more aggressively on ỹi as their profit from trading on x̃i

is reduced) and thus increasing ϕy, further amplified by that the
manager will learn more from price when the speculator trades
more aggressively on ỹi
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effect of τω on real efficiency is completely through indirect effect,
i.e., how it affects τP (’s informativeness of f̃) through trading

• Real efficiency always increases in τω as
∂ϕy

∂τω
> 0

• Again two effects: first, increasing τω resulting in speculators
putting higher weight on ω̃ and lower weight on x̃i thus
increasing ϕy; second, increasing τω resulting in speculators
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Module 2 Disclosure in the presence of feedback 12 / 13



Concluding Slide for Lesson 6

• Information disclosure in the presence of feedback effect is more
beneficial when the real decision maker already knows a lot about
disclosed information and may not be beneficial when, absent
such disclosure, the market does a good job of aggregating

— Stress test: regulators disclose stress test results and creditors
make real decisions -> disclose more about loan quality rather
than network externalities (e.g., systematic risk)

— Credit ratings: credit rating agencies disclose ratings and
creditors make real decisions -> disclose more about quality of the
firm’s products rather than competition and market interactions

— Firm disclosure: disclose information that are hard facts that the
firm knows a lot and not easily aggregated from the market (e.g.,
firm specific information such as revenues, net income) rather
than noisy and easily aggregated from the market (e.g., synergies
from future acquisitions that depend a lot more on macro and
industry factors)

• A review quiz of this lesson can be found at
https://forms.gle/2jQ4a3TYTfRTe1T28
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