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Connecting with previous lesson

e In the previous lesson we see that benefit of doubt upon
non-disclosure enables managers with sufficiently bad news to
strategically withhold their private info -> investors are skeptical
about such non-disclosure, though
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Connecting with previous lesson

e In the previous lesson we see that benefit of doubt upon
non-disclosure enables managers with sufficiently bad news to
strategically withhold their private info -> investors are skeptical
about such non-disclosure, though

e In those models, since managers either know value perfectly or do
not know anything, disclosure is perfectly informative so investor
skepticism applies only to non-disclosure but not to disclosure

e If one wants to study investor skepticism to disclosure, need to
relax the assumption that managers know the value perfectly

e Discussions based on Shin 1994 Rand Journal of Economics
“News management and the value of firms”
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Overview

e The manager may not know the value perfectly so investors will
apply skepticism even to disclosure

e Shin introduces a smart and tractable way of modeling how the
manager may not know the value perfectly and how to precisely
define investor skepticism

e In equilibrium, manager discloses all good news and suppresses
bad news and investors are skeptical (than naive Bayesian
updating) about such disclosure
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Model setup

e Manager chooses voluntary disclosure strategy D to maximize
price upon disclosure, E[z|D] and no lying is allowed.
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e Realization of o; depends on the realization of z:
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Model setup

e Manager chooses voluntary disclosure strategy D to maximize
price upon disclosure, E[z|D] and no lying is allowed.

e 7€ X ={x,29,...,2y} is the value of the firm with prior
probabilities p1, pa, ..., DN

e N possible signals that may or may not be observed by the
manager: 01,09, ...,0n € {0,1}

e Realization of o; depends on the realization of z:

1 ifi>g
IS P

—-> o1 = 1 and the rest o; can be either 0 or 1, depending in x;.

e Manager observes o; with probability 6; € (0, 1)
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Model setup

e This is an elegant way of modelling that the manager in general
learns an interval I in which the true value of the firm lies.
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learns an interval I in which the true value of the firm lies.
e An illustrative example: ¥ € X = {x1, 2, ..., 26} with prior
probabilities p1, pa, ..., Ps
— Six possible signals that may or may not be observed by the
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learns an interval I in which the true value of the firm lies.

e An illustrative example: ¥ € X = {x1, 2, ..., 26} with prior
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e This is an elegant way of modelling that the manager in general
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probabilities p1, pa, ..., Ps

— Six possible signals that may or may not be observed by the
manager: 1,02, ...,06 € {0,1}

— Suppose that the manager observes 03 = 1 and o5 = 0. Then the
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MOdel set up FUQU

e This is an elegant way of modelling that the manager in general
learns an interval I in which the true value of the firm lies.

e An illustrative example: ¥ € X = {x1, 2, ..., 26} with prior
probabilities p1, pa, ..., Pe

— Six possible signals that may or may not be observed by the
manager: 1,02, ...,06 € {0,1}

— Suppose that the manager observes 03 = 1 and o5 = 0. Then the
manager knows that = € {z3,24} =1

— The manager cannot lie but can withhold information so D D I,
e.g., D = {x3, x4, 25,26} is allowed but D = {4, x5, x6} not
allowed

e Three dates:

— Date 0: z; and o, (z;) generated by nature
— Date 1: manager observes I and discloses D subject to the
constraint that D D I to maximize E[Z|D].
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MOdel set up FUQU

e This is an elegant way of modelling that the manager in general
learns an interval I in which the true value of the firm lies.

e An illustrative example: ¥ € X = {x1, 2, ..., 26} with prior
probabilities p1, pa, ..., Pe

— Six possible signals that may or may not be observed by the
manager: 1,02, ...,06 € {0,1}

— Suppose that the manager observes 03 = 1 and o5 = 0. Then the
manager knows that = € {z3,24} =1

— The manager cannot lie but can withhold information so D D I,
e.g., D = {x3, x4, 25,26} is allowed but D = {4, x5, x6} not
allowed

e Three dates:
— Date 0: z; and o, (z;) generated by nature
— Date 1: manager observes I and discloses D subject to the
constraint that D D I to maximize E[Z|D].
— All uncertainties realized
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Results

e Truthful disclosing (i.e., D = I) is not an equilibrium; intuition:
if in equilibrium the market thinks the manager is disclosing the
whole truth, then the manager has an incentive to not disclose
bad news (i.e., the zero realizations of os) to achieve a higher
stock price
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Results

e Truthful disclosing (i.e., D = I) is not an equilibrium; intuition:
if in equilibrium the market thinks the manager is disclosing the
whole truth, then the manager has an incentive to not disclose
bad news (i.e., the zero realizations of os) to achieve a higher
stock price

e Shin shows that a plausible and intuitive equilibrium disclosure
strategy is the “sanitization strategy”, disclose all good news
(i.e., those with o; = 1) and suppress all bad news (i.e., those
with o; = 0), i.e., disclosure is of the form D; = {z > z,}

e What is the market response to the “sanitization strategy”? Use
the above illustrative example to demonstrate
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Sanitization strategy

e Think of N =6 and D3 = {z > 23}. Then from Bayes’ Rule

Pr(Ds|z = x3)ps3

Pr(x = x3|D3) = .
( 1) S0 Pr(Dslz = z:)p;
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e Think of N =6 and D3 = {z > 23}. Then from Bayes’ Rule

Pr(Ds|z = x3)ps3
o5 Pr(Dslv = :)p;

e Clearly Pr(Ds|z = 23) = 05 as one needs to know o3 = 1 to
disclose Ds;

Pr(z = x3|D3) =
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Sanitization strategy

e Think of N =6 and D3 = {z > 23}. Then from Bayes’ Rule

Pr(Ds|z = x3)ps3
S0 Pr(Dslz = z:)p;

e Clearly Pr(Ds|z = 23) = 05 as one needs to know o3 = 1 to
disclose Ds;

Pr(z = x3|D3) =

— Pr(Ds|z = z4) = 65(1 — 64) as the manager must observe o3 = 1
and not observe o4 = 1 (as otherwise the manager will disclose
T > 14)

Disclosure models Modeling skepticism 8/ 12



DUKE

Sanitization strategy

e Think of N =6 and D3 = {z > 23}. Then from Bayes’ Rule

Pr(Ds|z = x3)ps3
S0 s Pr(Dslz = x;)p;

e Clearly Pr(Ds|z = 23) = 05 as one needs to know o3 = 1 to
disclose Ds;

Pr(x = 23|D3) =

— Pr(Ds|z = x4) = 03(1 — 04) as the manager must observe o3 = 1
and not observe o4 = 1 (as otherwise the manager will disclose
T > x4)

— Similarly, Pr(Ds|z = x5) = 03(1 — 04)(1 — 65) and
Pr(D‘g‘l‘ = xe) = 93(1 — 94)(1 — 05)(1 — 06)
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Sanitization strategy

e Think of N =6 and D3 = {z > x3}. Then from Bayes’ Rule

Pr(Ds|z = x3)ps3
S0 s Pr(Dslz = x;)p;

e Clearly Pr(Ds|z = 23) = 05 as one needs to know o3 = 1 to
disclose Ds;

Pr(x = 23|D3) =

— Pr(Ds|z = x4) = 03(1 — 04) as the manager must observe o3 = 1
and not observe o4 = 1 (as otherwise the manager will disclose
T > x4)
— Similarly, Pr(Ds|z = x5) = 03(1 — 04)(1 — 65) and
Pr(D‘g‘l‘ = xe) = 93(1 — 94)(1 — 05)(1 — 06)
e Therefore Pr(z = z3|D3) =

3P3 —
03p3+03(1—04)pa+03(1—04)(1—05)p5+03(1—04)(1—05)(1—606)ps
p3
p3+(1—04)pa+(1—04)(1—05)p5+(1—05)(1—06)ps
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Market more skeptical than naive beliefs

e Suppose the market is naive, i.e., the market takes disclosure at
face value, in other words, the manager discloses everything he or
she knows.
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Market more skeptical than naive beliefs

e Suppose the market is naive, i.e., the market takes disclosure at
face value, in other words, the manager discloses everything he or
she knows.

e Then Pr(Dslx = x3) = 05(1 — 04)(1 — 05)(1 — bg), i.e., the
manager observes o3 = 1 but fails to observe o4 = 05 = 04 = 0.
Similarly, we can calculate Pr(Ds|z = x4) = Pr(Dslx = a5) =
PI‘(D3‘$ - 3’,‘6) - 93(1 - 94)(1 - 95)(1 - 96)
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Market more skeptical than naive beliefs

e Suppose the market is naive, i.e., the market takes disclosure at
face value, in other words, the manager discloses everything he or
she knows.

e Then Pr(Dslx = x3) = 05(1 — 04)(1 — 05)(1 — bg), i.e., the
manager observes o3 = 1 but fails to observe o4 = 05 = 04 = 0.
Similarly, we can calculate Pr(Ds|z = x4) = Pr(Dslx = a5) =
PI‘(D3‘I‘ - 1‘6) - 93(1 - 94)(1 - 95)(1 - 96)

e Bayes’ Rule then implies that Pr(x = x3|D3) given the naive
belief is S——E2—— < Pr(z = x3|D3) given the sanitization
strategy, in other words, the market belief given the sanitization
strategy is more skeptical than the naive belief.
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Precise meaning of more or less skepticism

e Asin Dye and Jung and Kwon, benefit of doubt comes from the
possibility that the manager may be uninformed, captured by the
parameter 0; (or, more precisely, 1 — 6;). Thus less benefit of
doubt, or more skepticism, if ; is higher Vi
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e Asin Dye and Jung and Kwon, benefit of doubt comes from the
possibility that the manager may be uninformed, captured by the
parameter 0; (or, more precisely, 1 — 6;). Thus less benefit of
doubt, or more skepticism, if ; is higher Vi

e 0; = 0 -> manager always uninformed ->
Pr(z = x| D;) — ij: o e the naive belief -> least level of

skepticism and highest benefit of doubt

e (; =1 -> manager always informed -> Pr(z = z;|D;) — 1 and
Pr(z = zx|D;) — 0 for k > 4, i.e., the Grossman-Milgrom
benchmark, assuming the worst when no full disclosure ->
highest level of skepticism and least benefit of doubt

e When 6; € (0,1), level of skepticism is in the middle

e Comparative statics of skepticism: if 6; is higher for all i, the
level of skepticism increases, and E[Z|D] decreases for all
equilibrium disclosure strategy D.
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Precise meaning of more or less skepticism

e Asin Dye and Jung and Kwon, benefit of doubt comes from the
possibility that the manager may be uninformed, captured by the
parameter 0; (or, more precisely, 1 — 6;). Thus less benefit of
doubt, or more skepticism, if ; is higher Vi

e 0; = 0 -> manager always uninformed ->
Pr(z = 24|D;) — > ik 57> L.e., the naive belief -> least level of

skepticism and highest benefit of doubt

e (; =1 -> manager always informed -> Pr(z = z;|D;) — 1 and
Pr(z = zx|D;) — 0 for k > 4, i.e., the Grossman-Milgrom
benchmark, assuming the worst when no full disclosure ->
highest level of skepticism and least benefit of doubt

e When 6; € (0,1), level of skepticism is in the middle

e Comparative statics of skepticism: if 6; is higher for all i, the
level of skepticism increases, and E[Z|D] decreases for all
equilibrium disclosure strategy D.

e Intuition of the proof: #; is higher -> manager more likely
informed so market more suspicious of suppressing bad news ->
E[z|D] decreases
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Empirical implications

e Higher 0, causes positive skewness in the distribution of earnings

reports and also causes lower % ratio because of more skepticism
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Empirical implications

e Higher 0, causes positive skewness in the distribution of earnings
reports and also causes lower % ratio because of more skepticism

e Therefore Shin (1994) predicts a positive association between the
skewness in the distribution of earnings reports and a lower %
ratio; Krishnan et al. (1996) (https:
//papers.ssrn.com/sol3/papers.cfm?abstract_id=15038

confirms this prediction empirically.
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Empirical implications

e Higher 0, causes positive skewness in the distribution of earnings

reports and also causes lower % ratio because of more skepticism

e Therefore Shin (1994) predicts a positive association between the
skewness in the distribution of earnings reports and a lower %
ratio; Krishnan et al. (1996) (https:
//papers.ssrn.com/sol3/papers.cfm?abstract_id=15038
confirms this prediction empirically.

e Shin (1994) provides a precise measure of the degree of
skepticism to manager’s disclosures, which can potentially be
used in various contexts:

— Time-series variation of degree of skepticism (e.g., does SOX
increases market confidence by reducing the degree of market
skepticism?)

— Cross-sectional variation of degree of skepticism (e.g., does
market apply more skepticism to earnings that are perceived of
lower quality?)

— Event test of degree of skepticism: does market become more
skeptical to disclosure after certain events (e.g., missing earnings
targets, cutting of dividend, etc.?)

Disclosure models Modeling skepticism 11 /12



DUKE

Concluding slide for lesson 3

e When managers may not know the whole truth even when
informed, they will still exploit the benefit of doubt to suppress
bad news and disclose good news that they know of ->
sanitization strategy
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Concluding slide for lesson 3

e When managers may not know the whole truth even when
informed, they will still exploit the benefit of doubt to suppress
bad news and disclose good news that they know of ->
sanitization strategy

e This provides a theoretically precise definition of market
skepticism to disclosure -> a development of a good empirical
proxy will go a long way in capital market research

e Next lesson relax the assumption that the manager cannot lie

e A review quiz of this lesson can be found at
https://forms.gle/KDZ5V4ZNi2YFmFut8
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