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Adding public disclosure in GS model

e In lesson 3, informed traders only have private information

e In this lesson we add public disclosure (think of it as earnings)
and see how the various capital market outcomes (e.g., price
informativeness, liquidity, earnings response coefficient) vary with
disclosure quality

e The implications form the backbone of empirical studies on
capital-market consequences of disclosure

e Discussion follows Goldstein and Yang 2017 Annual Review of
Financial Economics “Information disclosure in financial
markets”
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e A two-asset economy

— One risky asset with uncertain payoff & ~ N (0,7, ) and noisy

supply Z ~ N(0,7, ")

— one risk-free asset with a return of 1 and unlimited supply
e A continuum [0, 1] of traders with CARA utility U(c) = —e~ ¢
e A proportion p € [0, 1] is informed and each informed trader i

gets
5 =0+ & with § iid. ~ N(0,7-1)
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Model Setup o

e A two-asset economy
— One risky asset with uncertain payoff & ~ N (0,7, ) and noisy
supply Z ~ N(0,7, ")
— one risk-free asset with a return of 1 and unlimited supply
A continuum [0, 1] of traders with CARA utility U(c) = —e "¢

A proportion p € [0, 1] is informed and each informed trader i
gets

5 =0+ & with § iid. ~ N(0,7-1)

Disclosure (e.g., earnings disclosure) is modeled as a public signal
¥ ="70+7 with 7 ~ N(0,7,7")
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e Pretty much the same process as that in lesson 3; the only
difference being that there is a new public information ¥y
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e Again conjecture a linear price function P= DyY + Do¥ + Da®
(note that we do not have the prior term as the prior mean is
zero and any weight times zero equals zero), where p,, p,, and p,
are constants to be endogenously determined

e Again Pisa noisy signal of v, and is informationally equivalent

% =704 p~'Z where p = %, which is another noisy signal

about v with precision p?7,

to
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Sketch of solving for the model

e Again, for each informed trader i,
Ii — — i~ <~ <~ -
yvar([v]y, s, p]
e For each uninformed trader j,
Uu— — = 4 -
yvar[vly, p]

e The conditional expectations and variances can be calculated
using standard Bayesian updating
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The conditional expectations and variances can be calculated
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Sketch of solving for the model

e Again, for each informed trader i,

D — E[5|ya§um _ﬁ
i = === = -
Yvar[vly, s, pl

For each uninformed trader j,

U= " =< < -
yvar([v]y, pl

The conditional expectations and variances can be calculated
using standard Bayesian updating

Market clearing implies that
n
/ D[Zdl + (]. — ,LL)DU = f,
0

resulting in a function P of a linear function of y,v and

e Matching coefficients solves p,,p, and p,
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Results

e Solving (which can be done using software such as Mathematica)

results in
Py = 55 2727-77 ’
PATE Ty + V2 (Tept + Ty + )
Py = s /“’s('Yj + pUTeTs) :
pPTETy + V2 (Tept + Ty + Ty)
by = V(72 + preTs)

7M27-527—a: + '72(76“ + Ty + Tn)
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Results

e Solving (which can be done using software such as Mathematica)

results in
Py = 55 2727-77 ’
PATE Ty + V2 (Tept + Ty + )
Py = s /“’s('Yj + pUTeTs) ’
pPTETy + V2 (Tept + Ty + Ty)
by = V(Y? + ptets)

7M27-527—a: + '72(7-8U + Ty + Tn)

e Focusing on comparative statics/implications regarding how
capital market variables vary with disclosure quality, 7,
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Implications

e Price informativeness (or price efficiency): W can be shown
to be
L w4 pen) + 927
var[v|p] Y2, [(VR + pTeTs)? + YRTT,

which is increasing in 7,
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e Price informativeness (or price efficiency): W can be shown
to be
L w4 pen) + 927
var[v|p] 2 [(VR + pTes)E + YR,

which is increasing in 7,

e more precise disclosure increases price informativeness. Intuition:
price reflects the informativeness of public disclosure

e Illiquidity, captured by |p.| = — p, as p, is a negative number.
The larger |p;| is, the more illiquid the stock is (as forced trading
by noise traders will move price more)

Introduction and capital markets Disclosure in perfect competition models 8/ 12



DUKE

Implications

e Price informativeness (or price efﬁc1ency) [
to be

can be shown
[P]

L w4 pen) + 927
var[v|p] 2 [(VR + pTes)E + YR,
which is increasing in 7,

e more precise disclosure increases price informativeness. Intuition:
price reflects the informativeness of public disclosure

e Illiquidity, captured by |p.| = — p, as p, is a negative number.
The larger |p;| is, the more illiquid the stock is (as forced trading
by noise traders will move price more)

Olpa
° 8‘7 | <0 so more precise public disclosure increases liquidity.

Intu1t10n. 1) more precise public disclosure makes price more
informative of v and thus respond less strongly to noisy traders’
order flow; 2) more precise public disclosure reduces the
information asymmetry between informed and uninformed,
resulting in uninformed more willing to trade and thus price
response less strongly to noise traders’ order flow
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e Earnings response coefficient (ERC), captured by p, as p, is a
positive number. The larger p, is, the larger ERC is

e 224 > (). Therefore, more precise public disclosure increases
ERC Intuition: price responds more to signals that are more
informative

e Ex-post return volatility (in the sense of volatility measured in
the period after disclosure), defined as

var(v — ]3)
= war[(l —py)V — pyy — 7]
1— » — 2 2 2
= —( p py) + by + pl
Ty T, Ta
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Implications

e Earnings response coefficient (ERC), captured by p, as p, is a
positive number. The larger p, is, the larger ERC is

8
p =% > 0. Therefore, more precise public disclosure increases

ERC Intuition: price responds more to signals that are more
informative

e Ex-post return volatility (in the sense of volatility measured in
the period after disclosure), defined as

var (v — P)
= war[(l — py)v — pyy — ps7]
1— Yy — 2 2 2
_ (L=po—py) L P
Ty T Te

e It can be shown that W

quality reduces ex-post return volatility. Intuition: more precise
public disclosure increases price efficiency and thus brings P
closer to v

< 0. Therefore, higher disclosure
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Implications

e Cost of capital, defined as E[0 — P]: think of this as (future)
investors buy firm shares at price P and gets a terminal payoff of

v
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e Cost of capital, defined as E[0 — P]: think of this as (future)
investors buy firm shares at price P and gets a terminal payoff of

v

e (Perhaps) counterintuitively, in this model E[v — P] = 0, which is
independent of public disclosure quality

e This result is driven by assuming Z, the noisy supply, having a
mean zero. Any positive (negative) mean will result in more
precise public disclosure decreasing (increasing) cost of capital

e Intuition: mean zero supply means that investors on average do
not bear any risk of holding the shares so cost of capital is equal
to expected terminal payoff on average. Positive average supply
means that investors on average bear a positive risk of holding
the shares so the cost of capital has to be smaller than the
expected terminal payoff to account for the risk premium. More
precise public disclosure reduces the residual variance of v thus
reduces the risk premium so decreases the cost of capital.
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When considering information acquisition

e So far, u (the proportion of informed traders) is exogenously
given. However, given that information acquisition is costly,
should be endogenously determined by public disclosure quality,
as in the original Grossman-Stiglitz paper.
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When considering information acquisition

e So far, u (the proportion of informed traders) is exogenously
given. However, given that information acquisition is costly,
should be endogenously determined by public disclosure quality,
as in the original Grossman-Stiglitz paper.

e See Goldstein and Yang (2017) for more detailed discussion:
more precise public disclosure crowding out private information
acquisition (i.e., i decreases in 7,) is a quite robust result.

e This implies that some of the capital market consequences of
more public disclosure may be overturned, as less private
information acquisition will (ceterus paribus) reduce price
informativeness and move price away from v.

e Other than liquidity, every other capital market consequence
result can be overturned, as crowding out private information
acquisition reduces information asymmetry among the informed
and uninformed and further increases liquidity.
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Concluding slide for lesson 4

e More precise earnings disclosure in general has beneficial capital
market effects (e.g., higher price informativeness and higher
liquidity, when the number of investors that choose to acquire
private information is fixed
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Concluding slide for lesson 4

e More precise earnings disclosure in general has beneficial capital
market effects (e.g., higher price informativeness and higher
liquidity, when the number of investors that choose to acquire
private information is fixed

e More precise disclosure, however, may crowd out investors’
private information acquisition, resulting in generally ambiguous
capital market effects (other than liquidity)

e Next lesson we discuss Kyle model - price formation in
imperfectly competitive markets

e A review quiz of this lesson can be found at
https://forms.gle/YuZWP8mya7gXcMJIF8
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