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Economic Situation: Strategic Disclosure

Consider a public company whose expected value evolves 
over time as a random walk 

The stock price reflects market’s beliefs about the value of 
the company given available public information.
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Economic Situation: Strategic Disclosure

A manager:

• sometimes privately observes verifiable information about 
the value of the company.

• maximizes a weighted sum of stock prices over time.

• decides which news to publicly reveal to influence those 
prices. 

Since the manager is strategic in choosing which information 
to disclose, market prices incorporate skepticism when she 
stays quiet.
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Economic Considerations

The manager may be tempted to hide information today in 
the hope that the value of the company will improve in the 
future, and she will reveal better information later. 

On the other hand, she may be worried that value of the 
company may deteriorate further, so maybe it is better to 
disclose now?
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Research Questions

Main: 

Do dynamic considerations affect information disclosure? 
◦ Do forward-looking managers hide more or less than myopic ones?

Secondary: 

• In Grossman 81 and Milgrom 81 when the manager does not reveal 
information the beliefs are very pessimistic. 
• Does this economic intuition apply to our dynamic disclosure model?

• Regulation often requires timely information disclose. 
• What can be the consequences of such regulation? 
• Will this necessarily increase disclosure?
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The Model
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The model

A single agent, a manager of a public firm (plus a market). 
Discrete time 𝑡𝑡 ∈ 1,2, …𝑇𝑇
The firm’s value follows a random walk:

𝑉𝑉𝑡𝑡 = 𝑉𝑉0 + �
𝜏𝜏=1

𝑡𝑡

ΔV𝜏𝜏

where ΔV𝜏𝜏 ≡ 𝑉𝑉𝜏𝜏 − 𝑉𝑉𝜏𝜏−1 are zero-mean i.i.d. shocks.

Two interpretations: true value changes or news about the 
underlying constant value.
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Model: Disclosure – (Dye 85)

In each period 𝑡𝑡, with probability 𝜋𝜋 ∈ (0,1)
(i.i.d. over time), the manager learns the current 𝑉𝑉𝑡𝑡. 

If she learns 𝑉𝑉𝑡𝑡 , she can credibly disclose it to the market.

If she does not learn 𝑉𝑉𝑡𝑡 , she cannot prove that she does not 
know.

◦ Note: what matters is the ability to disclose credibly. If does not 
matter if the agent observes 𝑉𝑉𝑡𝑡 when she cannot disclose it.
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Model: Disclosure Strategy

A strategy of the agent is a disclosure rule that specifies 
which values of 𝑉𝑉𝑡𝑡 she discloses as a function of history.

𝐻𝐻𝑡𝑡 = 𝑑𝑑1, … ,𝑑𝑑𝑡𝑡 the (public) history of disclosures at time 𝑡𝑡;

◦ 𝑑𝑑𝜏𝜏 = 𝑉𝑉𝜏𝜏 if the agent discloses the value of the firm 
◦ 𝑑𝑑𝜏𝜏 = ∅ if he does not.
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Model: Market Prices

Given 𝐻𝐻𝑡𝑡 and the equilibrium strategy of the manager, the 
market forms beliefs about 𝑉𝑉𝑡𝑡 and sets the market price 
𝑃𝑃𝑡𝑡 𝐻𝐻𝑡𝑡 as the conditional expectation of 𝑉𝑉𝑡𝑡: 

If 𝑑𝑑𝑡𝑡 = 𝑉𝑉𝑡𝑡 then 𝑃𝑃𝑡𝑡 𝐻𝐻𝑡𝑡 = 𝑉𝑉𝑡𝑡
If 𝑑𝑑𝑡𝑡 = ∅, let 𝜏𝜏 be the last period in which 𝑑𝑑𝜏𝜏 ≠ ∅:
𝑃𝑃𝑡𝑡 𝐻𝐻𝑡𝑡 = 𝐸𝐸[𝑉𝑉𝑡𝑡|𝑉𝑉𝜏𝜏,𝑑𝑑𝑠𝑠 = ∅ for 𝑠𝑠 ∈ {𝜏𝜏 + 1, … , 𝑡𝑡}]
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Model: Payoffs

The manager maximizes a weighted sum of prices:

�
𝑡𝑡
𝑤𝑤𝑡𝑡𝑃𝑃𝑡𝑡(𝐻𝐻𝑡𝑡)
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Equilibrium

Equilibrium: disclosure strategies and prices such that:

1) Prices follow the Bayes rule given strategies.

2) Strategies are best responses given prices.

Refinement: 

Off-path history is when the agent discloses a 𝑉𝑉𝑡𝑡 that she 
were not supposed to in equilibrium. 
◦ In that period 𝑃𝑃𝑡𝑡 𝐻𝐻𝑡𝑡 = 𝑉𝑉𝑡𝑡
◦ In future periods prices must be consistent with a 

continuation equilibrium.
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Timely Disclosure

We assume that the agent may reveal only timely information: if 
she does not reveal 𝑉𝑉𝑡𝑡 at 𝑡𝑡, she cannot reveal it later. 

Why? 
◦ 1) Information may be short-lived (e.g. take-it-or-leave-it offer), so it 

cannot be revealed later.
◦ 2) Laws require timely disclosure of material information. If the manager 

hides information at t, she may be reluctant to disclose it later.

We later compare this model to one without this restriction 

(Timely information disclosure vs. stale information;  
(Short-lived information vs. long-lived information.
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A note about the equilibrium

Since agent’s preferences are linear in prices and the market 
is not fooled in equilibrium, in any equilibrium the agent 
gets expected payoff:

𝑉𝑉0�𝑤𝑤𝑡𝑡

Analogously, if the agent discloses 𝑉𝑉𝑡𝑡 = 𝑣𝑣 then her 
continuation payoff is 𝑣𝑣 ∑𝑠𝑠>𝑡𝑡 𝑤𝑤𝑠𝑠 .
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Review: Static Model



The static model (Dye 85, Jung and Kwon 88)

In equilibrium, upon no disclosure, price is 𝑃𝑃(∅) .

Agent’s best response: disclose if and only if 𝑉𝑉 ≥ 𝑃𝑃(∅).

For any threshold strategy 𝑥𝑥 define

�𝑃𝑃 ∅, 𝑥𝑥 =
1 − 𝜋𝜋 𝐸𝐸 𝑉𝑉 + 𝜋𝜋𝜋𝜋 𝑥𝑥 𝐸𝐸 𝑉𝑉|𝑉𝑉 ≤ 𝑥𝑥|

1 − 𝜋𝜋 + 𝜋𝜋𝜋𝜋 𝑥𝑥

In equilibrium, we must have:
�𝑃𝑃 ∅, 𝑥𝑥∗ = 𝑥𝑥∗ = 𝑃𝑃(∅)
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Existence and Uniqueness
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�𝑃𝑃 ∅, 𝑥𝑥

Acharya, DeMarzo and Kremer 2004: 𝑥𝑥∗ is arg min of �𝑃𝑃 ∅, 𝑥𝑥 :

This is the minimum principle 
that generalizes Grossman 81 
and Milgrom 81



Multi-Period Game



Existence and Uniqueness

Lemma:

(i) An equilibrium exists and must be based on threshold 
strategies. 
◦ That is, for any equilibrium and history 𝐻𝐻𝑡𝑡−1, if a type 

type 𝑣𝑣 discloses with positive probability, then all higher 
types 𝑣𝑣𝑣 > 𝑣𝑣 find it strictly optimal to disclose. 

(ii) For 𝜋𝜋 small enough the equilibrium is unique. 
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Main Result:
“Excess” Disclosure
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“Excess” disclosure

1) With positive probability the agent voluntarily discloses 
information even though that reduces his price today.

2) Because of dynamic considerations there is more 
disclosure than if the manager were myopic.
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Proof for 2 periods

To build intuition, consider 2 periods.

In period 2: static equilibrium with a prior distribution that 
depends on what happened in the first period.

Suppose in equilibrium 𝑥𝑥1 = 𝑥𝑥1
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 = 𝑃𝑃1(∅).

If type 𝑉𝑉1 = 𝑥𝑥1 discloses, she gets price 𝑥𝑥1 today and the 
second period game starts with belief that 𝑉𝑉2 = 𝑥𝑥1 + Δ𝑉𝑉2
If that type hides, she gets the same price today, but the 
second period game has a prior with more uncertainty (and 
the same mean 𝑥𝑥1).
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Proof for 2 periods
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�𝑃𝑃 ∅, 𝑥𝑥

Lemma from Jung and Kwon (88): SOSD implies lower non-disclosure prices



Proof for 2 periods

In the second period, the agent faces an option with a strike 
price equal to the no-disclosure price. 

He prefers to have a higher strike price. 

So, type 𝑉𝑉1 = 𝑃𝑃1(∅) strictly prefers to disclose, a 
contradiction.
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Intuition

Intuition: 

Disclosing today reduces market’s uncertainty in the future, 
and hence the market is suspicious that the manager is 
hiding a really low value in case she does not disclose in 
period 2. 

The manager is willing to suffer some cost today to reduce 
market’s worry in the future 
(the future benefit accrues if she does not disclose in 𝑡𝑡 = 2).
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Sketch of the general proof, 𝑡𝑡 < 𝑇𝑇:
Fix history 𝐻𝐻𝑡𝑡−1. Define 𝑃𝑃 ∅ ≡ 𝑃𝑃𝑡𝑡 𝐻𝐻𝑡𝑡−1,∅ .
Let ℎ 𝑣𝑣 be the continuation payoff of type 𝑣𝑣 if it does not 
disclose today.

Claim: ℎ 𝑣𝑣 is convex

Why? 
Fix optimal continuation strategy of 𝑣𝑣. 
Take types {𝑣𝑣 − 𝜖𝜖, 𝑣𝑣 + 𝜖𝜖}. If they disclose for the same 
increments as 𝑣𝑣, they on average get ℎ 𝑣𝑣 .
But they can do strictly better. QED.
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General Proof

Let 𝐸𝐸 ℎ 𝑉𝑉𝑡𝑡 be the average continuation payoff of types 
that do not disclose at 𝑡𝑡. Claim:

ℎ 𝑃𝑃 ∅ < 𝐸𝐸 ℎ 𝑉𝑉𝑡𝑡 = 𝑃𝑃 ∅ ∑𝑠𝑠>𝑡𝑡 𝑤𝑤𝑠𝑠

Intuition: 
Type equal to 𝑃𝑃(∅) knows that he is equal to the average of 
the non-disclosing types. 
But the market does not know it, 
and prices worrying about a hidden left-tail.
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Intuition of the next step

Indifference condition pinning down the threshold type:

𝑥𝑥∗ ∑𝑠𝑠≥𝑡𝑡 𝑤𝑤𝑠𝑠 = 𝑤𝑤𝑡𝑡𝑃𝑃 ∅ + ℎ 𝑥𝑥∗

If 𝑥𝑥∗ = 𝑃𝑃(∅) then by the previous observation, we would 
have: ℎ 𝑥𝑥∗ < 𝑃𝑃(∅) ∑𝑠𝑠>𝑡𝑡 𝑤𝑤𝑠𝑠

But then type 𝑥𝑥∗ would strictly prefer to disclose.
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General Proof

We are almost done:

We have proven that 𝑥𝑥∗ < 𝑃𝑃 ∅ .
The last step is from this picture:
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If 𝑥𝑥∗ < 𝑃𝑃(∅)
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�𝑃𝑃 ∅, 𝑥𝑥

𝑥𝑥𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚



Suspicious Belief 
Principle
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Pessimistic Beliefs results

(Grossman 81, Milgrom 81): When the market knows that 
the agent has information, there is unraveling and all but 
the lowest type must disclose. 
◦ No disclosure price is equal to the worst possible type.

(Dye 85, static version of our model), when the market is not 
sure if the agent has information to disclose, the equilibrium 
no disclosure price minimizes the expected value over all 
possible disclosure strategies. 

The Minimum Principle.
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What are the equilibrium beliefs?

In a static model beliefs about strategy minimize 
the no-disclosure prices.

In our model, let

where 𝜏𝜏 is the (stochastic) time of first disclosure 
given the strategy.
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Naïve guess

Wrong Guess: equilibrium beliefs minimize 𝜙𝜙 𝜎𝜎,𝜎𝜎 .
(a generalization of the minimum principle?)
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Suspicious Beliefs Principle

Proposition 1

𝜎𝜎∗ is an equilibrium if and only if for every other strategy:

i.e. for every other strategy, expected weighted sum of no 
disclosure prices is lower at equilibrium beliefs than at 
correct beliefs.
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Proof

1. Suppose that 𝜎𝜎∗ is an equilibrium. Then the expected 
payoff is 𝑉𝑉0 ∑𝑤𝑤𝑠𝑠. 

2. Consider any deviation 𝜎𝜎. If it were observable, payoff 
would still be 𝑉𝑉0 ∑𝑤𝑤𝑠𝑠.

3. But deviations are not observable. In periods with 
disclosure payoffs are the same as when deviation is 
observable. Periods without disclosure contribute in 
expectation 𝜙𝜙 𝜎𝜎,𝜎𝜎∗ .
4. If this were higher than 𝜙𝜙 𝜎𝜎,𝜎𝜎 we would get a 
profitable deviation. If it is lower for all possible deviations, 
then none is profitable.
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Effects of requiring 
timely disclosure.
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Question

In the model the agent can disclose 𝑉𝑉𝑡𝑡 only at 𝑡𝑡.
This “timely disclosure” rule may be motivated by regulators 
worrying about the agent hiding information to disclose it 
later.

What happens in equilibrium without such policy?

 It turns out such a policy has complex effects.
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Stale information model

Now, suppose that the agent can disclose “stale” and/or  
“fresh” information if he wishes to. 

That is, at time 𝑡𝑡 he can reveal 𝑉𝑉𝑠𝑠 for any 𝑠𝑠 < 𝑡𝑡 (if he got 
verifiable information about it).

How does the amount of disclosure compare in these two 
models?
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Refinement Problem

This game is much more complex to analyze. 

1. There are many more histories. 

2. There are many more events off the equilibrium path.

Suppose that in period 2 the agent reveals value of 𝑉𝑉1 that 
he is not supposed to on path. 
What should be the beliefs about 𝑉𝑉2?
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Refinement problem

There exists an equilibrium in which we “punish such 
disclosures by beliefs” and hence they do not happen.

That does not seem the only reasonable way to approach 
the problem. 

What if instead we require off-path beliefs to be consistent 
with tremble-hand perfection?

Then, disclosing 𝑉𝑉1 can be treated at face value and 
𝑃𝑃2 𝑉𝑉1 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑎𝑎𝑎𝑎 𝑡𝑡 = 2 would need to be consistent 
with an equilibrium of a game where starting value is 𝑉𝑉1.
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Tremble-hand-perfect equilibrium

Lemma:
In a 2-period stale information model, there exists a unique 
tremble-hand-perfect equilibrium.

In that equilibrium, the disclosure thresholds are “myopic” 
in the sense that the agent discloses if and only if that 
increases his current price.

Moreover, if the agent discloses only 𝑉𝑉1 then the second-
period price is independent of when he disclosed it.  
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Effects of requiring timely information disclosure

Define 𝑥𝑥1,𝑡𝑡
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 disclosure threshold for 𝑉𝑉1 in period 𝑡𝑡 in the stale 

model. Assume both weights are positive.

Propositions 2 and 3:

𝑥𝑥1,2
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 < 𝑥𝑥1∗ < 𝑥𝑥1,1

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑥𝑥2𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 < 𝑥𝑥2∗

That is, requiring timely information disclosure leads to more 
information disclosed in period 1, but reduces the total 
information revealed about 𝑉𝑉1 by the end of period 2. 
Also, reduces information disclosure in period 2 in case nothing is 
disclosed in period 1.
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Intuitions

𝑥𝑥1,2
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 < 𝑥𝑥1∗ < 𝑥𝑥1,1

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑥𝑥2𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 < 𝑥𝑥2∗

Intuitions: If 𝑤𝑤1 = 0 then 𝑥𝑥1,2
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑥𝑥1∗.

For 𝑤𝑤1 > 0 𝑥𝑥1∗ strikes a balance between losing at 𝑡𝑡 = 1 and not 
feeling regret if the agent does not reveal 𝑉𝑉2 in period 2. 

If I can reveal twice, 𝑃𝑃2𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠(∅,∅) is minimized over all possible 
disclosure strategies (and 𝑃𝑃2(∅,∅) is not!).

DISCLOSING A RANDOM WALK 45



Summary
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1. In a model with timely disclosure or 
short-lived information:
there seems to be “excess” disclosure 
in equilibrium (as judged through the 
lens of a static model). 

2. Requiring timely disclosure speeds 
up disclosure of some information but 
can also reduce overall information 
disclosure.



Thank you!
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