Module 4: Communication games
between managers and market

Xu Jiang

Duke University

Disclosure models 1/12



Outline

DUKE
‘FUQU‘r\

» Lesson 1:

» Lesson 2:

» Lesson 3:

» Lesson 4:

» Lesson 5:

» Lesson 6:

Disclosure models

Introduction and the unravelling result

Verifiable disclosure with strategic withholding

Modeling skepticism in the capital market

Cheap talk models

Costly misreporting models

Bayesian persuasion models

2/ 12



DUKE

Contents o

» Lesson 5: Costly misreporting models



DUKE

Connecting with previous lessons

e In previous lessons we assume that the informed party can either
disclose truthfully (equivalent to infinite lying costs) or lie for
free (equivalent to zero costs)
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Connecting with previous lessons

e In previous lessons we assume that the informed party can either
disclose truthfully (equivalent to infinite lying costs) or lie for
free (equivalent to zero costs)

e In this class we look at the intermediate case: When lying is
costly; the lying cost is usually assumed to be exogenous
(endogenizing lying cost would be an important contribution)

o As we will see, allowing for lying does not necessarily mean that
investors are always fooled

e Discussions based on Stein 1989 QJE “Efficient capital markets,
inefficient firms: A model of myopic corporate behavior” and
Fischer and Verrechia 2000 TAR “Reporting bias”
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A model of costly misreporting

e Assume that the manager observes privately the true value of the
firm, v

e The manager can choose to misreport » = v + b, with a quadratic
. 1 g2

lying cost of 5cb

e The manager chooses b to maximize E[P|r] — $cb? and investors
set P = E[v|r]

e The investor will conjecture that E[v|r] =r — b for some b > 0.

e The manager therefore chooses b to maximize
E[P|r] — $cb* =r —b— 3cb* =v+b—b— 3cb”.

e First order condition results in b* = % and in equilibrium, the
conjecture has to be consistent so b = b* = %
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Implications of the simple model

e In equilibrium there is no loss in information content of the
report as investors can perfectly infer v from r
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Implications of the simple model

e In equilibrium there is no loss in information content of the
report as investors can perfectly infer v from r

e Nevertheless, earnings management generates a deadweight cost
of fep*2 = L
2 2c
e Managers are forced to manage earnings as investors will always
subtract b* from their reports so if they do not manipulate, they
would be considered to have lower v => they are ex-ante worse off

from the ability to manage earnings
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Implications of the simple model

e In equilibrium there is no loss in information content of the
report as investors can perfectly infer v from r

e Nevertheless, earnings management generates a deadweight cost
of fep*2 = L
2 2c
e Managers are forced to manage earnings as investors will always
subtract b* from their reports so if they do not manipulate, they
would be considered to have lower v => they are ex-ante worse off

from the ability to manage earnings

e This does not seem to be consistent with empirical findings
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A simple way for investors not to back out

e How to make sure that investors cannot completely back out?
Add some other stuff that the investors also do not know
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A simple way for investors not to back out

e How to make sure that investors cannot completely back out?
Add some other stuff that the investors also do not know

e Fischer and Verrecchia (2000) (FV) introduce uncertainty about
the managers’ incentives, i.e., instead of managers maximizing
E[P|r] — $cb?, managers will be maximizing ZE[P|r] — 1cb? with
Z only known to the manager

e In this way, investors cannot completely back out the reporting
bias (although they back out on average)

e Justification for such assumption: investors are not completely
sure to what extent managers want to maximize short-term
prices (manager may want a lower short-term price, the weight of
short-term price depends on managers’ compensation contracts
that may not be perfectly known to investors)

e We discuss a simplified version of FV
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e Firm value v has a prior normal distribution with mean 0 and

variance o2
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e Firm value v has a prior normal distribution with mean 0 and

2
v

variance o
e The manager observes v and z and chooses the report r to
maximize ZE[P|r] — Lc(r — v)?
e Investors only know that z is distributed normally with mean i,

and variance o2; 7 is independent of ¥
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FV model setup

e Firm value v has a prior normal distribution with mean 0 and

2
v

e The manager observes v and z and chooses the report r to
maximize ZE[P|r] — Lc(r — v)?
e Investors only know that z is distributed normally with mean i,

and variance o2; 7 is independent of ¥

e Investors price the firm at E[P|r]

variance o
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Conjecture about endogenous variables

e The manager has to infer investors’ pricing strategy and the
investors have to infer the manager’s reporting strategy
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~

e The manager conjectures the investors’ pricing strategy, P(r),
and chooses b(v, ) such that r = v 4 b to maximize
zP(r) — %c(r —v)?

e The investors conjecture the manager’s reporting strategy,

~

b(v,x), and sets P(r) = E['ﬁ|r,3(v,x)}

Disclosure models Costly misreporting 8/ 12



DUKE

Conjecture about endogenous variables

The manager has to infer investors’ pricing strategy and the
investors have to infer the manager’s reporting strategy

~

The manager conjectures the investors’ pricing strategy, P(r),
and chooses b(v, ) such that r = v 4 b to maximize

TP(r) — Sc(r —v)?

The investors conjecture the manager’s reporting strategy,
b(v,x), and sets P(r) = E[v|r,b(v, x)]

In equilibrium conjectures are consistent with actual, i.e.,

P(r) = P(r), and b(v, z) = b(v, z)
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Solving for equilibrium

e Focus on linear equilibrium, i.e., b(v,2) = Ayv + A;z + 6 and
P(r) = Br + «; the conjecture is therefore b(u x) = AoV 4 Ao + 0
and P(r) = Br+a

Disclosure models Costly misreporting 9 /12



DUKE

Solving for equilibrium

e Focus on linear equilibrium, i.e., b(v,z) = Ayv + Ayz + 0 and
P(r) = Br + «; the conjecture is therefore b(u x) = AoV 4 Ao + 0
and P(r) = Br+a

e Given P(r), the manager chooses b(v, z) to maximize
z[B(v + b) + @] — Fcb?
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Solving for equilibrium

e Focus on linear equilibrium, i.e., b(v,z) = Ayv + Ayz + 0 and
P(r) = Br + «; the conjecture is therefore b(u x) = AoV 4 Ao + 0
and P(r) = Br+a

e Given P(r), the manager chooses b(v, z) to maximize
z[B(v + b) + @] — Fcb?

e First order condition therefore results in b(v, x) = B—CI

e Matching coefficient results in A, =0, A, 7, and § =0,
resulting in )\v =5=0
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e Given the conjecture that 3(1}, x) = /)\\,x, investors will set

P(r) =

Efv]|r, :\\Jba:]
Elu] cov(v,r)

var(r) (r=E[r))
o2 ~

—————(r — Aafta)-
oy + A3og
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Solving for equilibrium

e Given the conjecture that 3(11, x) = Xxx, investors will set

P(r) = E[lr, :\\xa:]
B ; cov(v,r) - Elr
- E[]+ var(r) ( E[ ])
o2 ~
= 2 (r = Apfiz)-

2 1 \242
O-/U Jr A.T/O’Jf

e Matching coefficients results in (ignore the expression for « as «
is not our focus)
o

2
I

2 N2 2
0-71 + AIO—E
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Solving for equilibrium

e Given the conjecture that 3(11, x) = Xxx, investors will set

P(r) = E[lr, :\\xa:]
B ; cov(v,r) - Elr
- E[]+ var(r) ( E[ ])
o2 ~
= 2 (r = Apfiz)-

2 1 \242
O-/U Jr A.T/Oaf

e Matching coefficients results in (ignore the expression for « as «

is not our focus)

2

9y

024+ 202
e In equilibrium conjecture has to be the same as the actual,
resulting in A\, = %, and thus

g,
ﬁ_o—%ﬂ

Q‘QCN}

)202’
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Results and comparative statics

e 3€(0,1) can be interpreted as ERC; when 02 =0 and p, = 1,
f=1and b = % -> back to the fully-revealing benchmark
e Comparative statics:
— % > 0 so higher marginal cost of earnings management increases
ERC -> higher marginal cost of earnings management reduces
earnings management, letting investors put more weight on

earnings signal and increases ERC

Costly misreporting 11 /12

Disclosure models



Results and comparative statics

e 3€(0,1) can be interpreted as ERC; when 02 =0 and p, = 1,
B =1,and b =L -> back to the fully-revealing benchmark
e C

(&

omparative statics:

— % > 0 so higher marginal cost of earnings management increases
ERC -> higher marginal cost of earnings management reduces
earnings management, letting investors put more weight on
earnings signal and increases ERC

— 5822, < 0 so more uncertainty about managers’ short-term price
incentives decreases ERC -> more uncertainty about managers’
short-term price incentives reduces the informativeness of
earnings therefore reducing ERC; Ferri et al. (2018) JAE
“Uncertainty about managers’ reporting objectives and investors’
response to earnings reports: Evidence from the 2006 executive
compensation disclosures” empirically confirms this comparative
statics using CD&A disclosure
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e 5€(0,1) can be interpreted as ERC; when 02 = 0 and p, = 1,
8 =1, and b= = -> back to the fully-revealing benchmark

e Comparative statlcs

gﬁ > 0 so higher marginal cost of earnings management increases
ERC -> higher marginal cost of earnings management reduces
earnings management, letting investors put more weight on
earnings signal and increases ERC

— BBUBQ < 0 so more uncertainty about managers’ short-term price
incentives decreases ERC -> more uncertainty about managers’
short-term price incentives reduces the informativeness of
earnings therefore reducing ERC; Ferri et al. (2018) JAE
“Uncertainty about managers’ reporting objectives and investors’
response to earnings reports: Evidence from the 2006 executive
compensation disclosures” empirically confirms this comparative
statics using CD&A disclosure

— B > 0 so more prior uncertainty about firm value increases ERC

—> “more prior uncertainty about firm value results in investors
putting more weight on earnings report, further increasing ERC
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Concluding slide for lesson 5

e In a pure costly misreporting framework with only information
asymmetry about the manager’s privately observed signals, the
report is fully revealing as investors can fully back out the
misreporting (similar to Grossman and Milgrom result in
verifiable disclosure)
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Concluding slide for lesson 5

e In a pure costly misreporting framework with only information
asymmetry about the manager’s privately observed signals, the
report is fully revealing as investors can fully back out the
misreporting (similar to Grossman and Milgrom result in
verifiable disclosure)

e Adding information asymmetry about other dimensions (e.g.,
uncertainty about the manager’s incentives) can not only result
in the report not fully revealing but also generate novel empirical
implications

e The report not fully revealing also allows us to study issues
related to accounting: suppressing information may be optimal if
such information is subject to managerial manipulation (see Dye
and Sridhar 2004 JAR “Reliability-relevance trade-offs and the
efficiency of aggregation”

e A review quiz of this lesson can be found at
https://forms.gle/jMgbuDDmRBLOhibz9
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