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Connecting with previous lessons

• In previous lessons all the disclosure strategies are ex-post, i.e.,
decide whether and what to disclose after observing some signal

• In this lesson we talk about ex-ante disclosure: commit to a
disclosure strategy before observing any signal -> the sender can
choose the information structure of the signal ex-ante but has to
report whatever realization of the signal ex-post -> commitment
from the sender to the information structure

• This makes it quite suitable to study mandatory accounting
issues, by modeling the optimal information structure as optimal
mandatory reporting rules with again the manager as the sender
and the market as receiver; conflict-of-interest can be modeled as
various agency problems

• Discussion based on Kamenica and Gentzkow 2011 AER
“Bayesian persuasion”
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General insight

• Suppose the action is binary, a ∈ {0, 1}, the state is binary
θ ∈ {H,L}, the sender has a preferred action a = 1 and the
receiver prefers to match action with the state (i.e. a = 1 when
θ = H and a = 0 when θ = L)

• Then it is without loss of generality to assume a binary signal
structure, i.e. s ∈ {h, l}. Suppose the receiver chooses a = 1
when observing s = h and a = 0 when observing s = l

• The optimal signal structure from the sender’s perspective is such
that: when the receiver takes a = 0 (i.e. the sender’s least
preferred action), s = l is perfectly informative that θ = L and
when the receiver takes a = 1 (i.e. the sender’s preferred action),
s = h is very uninformative in the sense that the receiver is
indifferent between choosing a = 1 and a = 0 (exactly the insight
of Gox and Wagenhofer JAE 2009 “Optimal impairment rules”)
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General insight and research question

• This implies that bad news is more informative than good news,
i.e. aggressive accounting in the sense of Gigler et al. (2009) JAR
“Accounting conservatism and the efficiency of debt contracts” if
interpreting s as accounting signals

• Intuition: the sender wants to maximize the chance of getting
s = h and therefore has to make s = h as uninformative as
possible, subject to the receiver still choosing a = 1 when
observing s = h (i.e. indifferent between choosing a = 1 and
a = 0)

• Kamenica and Gentzkow (2011) ask the following question in
more general contexts:

— When will communicating information be strictly beneficial for
the sender?

— If the answer to the above question is yes, what is the optimal
information structure from the sender’s perspective?
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Illustrative example

• There is a prosecutor (sender) and a judge (receiver)

• The underlying state ω ∈ {guilty, innocent} with µ0 being the
common prior that the defendant is guilty

• The prosecutor conducts an investigation and has to commit to
how the investigation is conducted

• The investigation generates a binary signal s ∈ {i, g}. The
information structure can be characterized by π(i|guity) and
π(i|innocent)

• The judge makes a binary decision a ∈ {acquit, convict}. Denote
acquit to be 0 and convict to be 1

• Payoff functions:

— Prosecutor’s v(a, ω) =

{
1 if a = 1
0 if a = 0

— Judge’s u(a, ω) ={
1 if ω = guilty and a = 1 or ω = innocent and a = 0

0 otherwise
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Illustrating example

• Question 1: When can the prosecutor do strictly better by
establishing an informative s

• Answer: Not when µ0 > 0.5

• Reasoning: When s is completely uninformative, the judge relies
on the prior µ0

• The judge’s payoff from choosing a = 1 is
µ0 × 1 + (1− µ0)× 0 = µ0 whereas the payoff from choosing
a = 0 is µ0 × 0 + (1− µ0)× 1 = 1− µ0

• Since µ0 > 1− µ0, the judge will choose a = 1, resulting in the
prosecutor’s payoff being 1. Therefore the prosecutor cannot do
better by communicating information
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Illustrative example

• What if µ0 < 0.5, say, µ0 = 0.3?

• If s is completely uninformative, the judge will choose a = 0 and
the prosecutor’s payoff will be 0.

• If s is completely informative, the judge will choose a = 1 (a = 0)
with probability µ0 (1− µ0), and the prosecutor’s payoff will be
µ0 > 0 so the prosecutor is better off designing an informative s

• Next question: can the prosecutor do better, equivalently, what is
the optimal s?
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Illustrative example

• Answer: Yes!

• It turns out the optimal information system is

π(i|innocent) = 4

7
and π(i|guity) = 0

• Bayes’ rule implies that

π(innocent|i) = π(i|innocent)(1− µ0)

π(i|innocent)(1− µ0) + π(i|guity)µ0
= 1,

and thus the judge will acquit when observing i, resulting in the
prosecutor’s payoff being zero in this case

• In addition,

π(innocent|g) = π(g|innocent)(1− µ0)

π(g|innocent)(1− µ0) + π(g|guity)µ0
=

1

2
,

resulting in the judge indifferent between acquitting and
convicting when observing g; assume that the judge will follow
the prosecutor’s preference and convict

Disclosure models Bayesian persuasion 9 / 12



Illustrative example

• Answer: Yes!

• It turns out the optimal information system is

π(i|innocent) = 4

7
and π(i|guity) = 0

• Bayes’ rule implies that

π(innocent|i) = π(i|innocent)(1− µ0)

π(i|innocent)(1− µ0) + π(i|guity)µ0
= 1,

and thus the judge will acquit when observing i, resulting in the
prosecutor’s payoff being zero in this case

• In addition,

π(innocent|g) = π(g|innocent)(1− µ0)

π(g|innocent)(1− µ0) + π(g|guity)µ0
=

1

2
,

resulting in the judge indifferent between acquitting and
convicting when observing g; assume that the judge will follow
the prosecutor’s preference and convict

Disclosure models Bayesian persuasion 9 / 12



Illustrative example

• Answer: Yes!

• It turns out the optimal information system is

π(i|innocent) = 4

7
and π(i|guity) = 0

• Bayes’ rule implies that

π(innocent|i) = π(i|innocent)(1− µ0)

π(i|innocent)(1− µ0) + π(i|guity)µ0
= 1,

and thus the judge will acquit when observing i, resulting in the
prosecutor’s payoff being zero in this case

• In addition,

π(innocent|g) = π(g|innocent)(1− µ0)

π(g|innocent)(1− µ0) + π(g|guity)µ0
=

1

2
,

resulting in the judge indifferent between acquitting and
convicting when observing g; assume that the judge will follow
the prosecutor’s preference and convict

Disclosure models Bayesian persuasion 9 / 12



Illustrative example

• Answer: Yes!

• It turns out the optimal information system is

π(i|innocent) = 4

7
and π(i|guity) = 0

• Bayes’ rule implies that

π(innocent|i) = π(i|innocent)(1− µ0)

π(i|innocent)(1− µ0) + π(i|guity)µ0
= 1,

and thus the judge will acquit when observing i, resulting in the
prosecutor’s payoff being zero in this case

• In addition,

π(innocent|g) = π(g|innocent)(1− µ0)

π(g|innocent)(1− µ0) + π(g|guity)µ0
=

1

2
,

resulting in the judge indifferent between acquitting and
convicting when observing g; assume that the judge will follow
the prosecutor’s preference and convict

Disclosure models Bayesian persuasion 9 / 12



Illustrative example

• Then the prosecutor’s expected payoff is Pr(a = 1) =
Pr(a = 1|g) Pr(g) = Pr(g) = 0.6 > 0.3 so the prosecutor is better
off than a completely informative information system

• Characteristics of the optimal information system

— When the judge chooses the least preferred action by the
prosecutor (i.e., a = 0), she knows for sure that the defendant is
innocent (as π(innocent|i) = 1)

— When the judge chooses the most preferred action by the
prosecutor (i.e., a = 1), she is indifferent between convicting and
acquitting

• Those characteristics are also true in the more general settings
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Accounting application

• Jiang and Yang 2024 MS “Optimal accounting rules, private
benefits of control, and efficient liquidation” apply the insights
from Bayesian persuasion to an accounting setting

• Sender: manager; receiver: investors; a ∈ {0, 1} where a = 0(1)
denotes liquidation (continuation)

• Conflict of interest: manager has a private benefit B ≥ 0 if the
project is continued

• Social planner designs the information system to maximize
investment efficiency. The manager and the investor design
security (as well as covenant) based on the properties of the
information system

• A combination of ex-ante information system design (by a social
planner) and ex-ante security design by the sender and the
receiver

• Higher B results in lower investment efficiency and less
conservative accounting (intuition: Higher B results in bad news
being more informative to deter the manager from continuation
→ less conservative)
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Concluding slide for lesson 6

• The ex-ante commitment of Bayesian persuasion is a natural way
of modeling accounting rules

• So far, the information system has been constrained to binary
signals (due to binary actions) because of tractability

• So far, the focus has been on conservatism (i.e. whether good or
bad news is more informative)

• New insights can be obtained by relaxing the binary action
framework and by looking at other properties of optimal
information systems (Jiang and Yang 2017 JAE “Properties of
optimal accounting rules in a signaling game”)

• A review quiz of this lesson can be found at
https://forms.gle/TFRMwLHA778ENpW19
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