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Previous class

@ How disclosure affect bank runs, which are caused by higher order
beliefs

o General insight: more transparency helps good banks but hurts
moderately good banks -> exacerbates inefficient runs ala Morris and
Shin (2000)

o Whether more disclosure is helpful therefore depends on whether
helping good bank outweighs hurting moderately good banks

@ Two papers address this question from different perspectives

e Bouvard et al. (2015): Good times avoid hurting moderately good
banks is more important -> Less disclosure during good times ->
Regulators have incentives to use less disclosure to signal that times are
good when in fact they are bad -> More likely to see systematic bank
runs due to opaque disclosures

e Gao and Jiang (2018): Allowing reporting discretion (therefore making
disclosure more opaque) can be good because it avoids hurting
moderately good banks when the cost of helping good bank is small.
However, too much discretion will reverse the tradeoff as bad banks
that should be run are also protected.
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This class - More on the effect of disclosure on bank runs

@ Introduce a new way of modelling accounting disclosure, as first used
in a global games setting by Myatt and Wallace (2012), even though
they do not interpret their information structure as modelling
disclosure

@ They are focusing more on the information acquisition feature in a
coordination game.

@ The accounting applications - Liang and Zhang 2019

Xu Jiang () BA 932 Session 10 How Disclosures Affect Bz April 2nd, 2024 3/43



Myatt and Wallace ( ) - Overview

@ Introduce information acquisition in an otherwise standard
beauty-contest coordination game.

e Each player's signal has an “accuracy” (sender noise) and a “clarity
(receiver noise) component.

@ The paper explores how the optimal “accuracy” and “clarity” varies
with the exogenous features of the coordination game (e.g., the
degree of strategic substitutability/complementarity).

@ The “accuracy” and “clarity” concept has natural accounting
implications (ljiri and Jaedicke 1966).
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MW 2012 - Model setup

@ A continuum of player on [0, 1], indexed by /, plays a beauty-contest
coordination game with the payoff of player / being

u=—1-7)(a—6)—7v(a—3)°—C(z), (1)

where v € (—1,1) characterizes the strength of the coordination
motive, a; is the action taken by the player and z is the player's
information acquisition decision, which we now discuss. C(z) has the
usual properties (strictly increasing and strictly convex).

@ z € R and the interpretation is that there are n information sources
and the ith component of z;, z;, is the amount of attention paid to
the ith information source. Exerting z results in a vector of n signals
x; € R".

@ Assume an improper prior over 6 for simplicity and the ith component
of x; satisfies

Xj = 9+7],-+€,'/.
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MW 2012 - More on information structure

@ There are two noise terms: a common or sender noise 1#;, which is
also called “accuracy” and 7; ~ N(0, x?); a receiver-idiosyncratic or

2
receivers’ noise €;, which is also called “clarity” and g; ~ N(0, g—'l)

]
The introduction of 7; results in players’ observation of each source

correlated, even conditional on 9, i.e.,

i
= corr|xi, xi|0]
cov [xi, xir|6]

\/ var[xy|0]+/var[xi|0]

2
Ki

\/K%—F%HK%—F%
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MW 2012 - More on information structure

@ Interpreting z; as attention, then more attention (i.e., higher z;) not
only reduces the overall variance (i.e., €;) but also increases the
correlation with others’ signals (i.e., high p;;).

@ This information structure is also a generalization of the usual pure
private and pure public signal information structure assumed in
coordination games. When K,2 = 0, the signal becomes pure private
signal; when z; = 0, the signal becomes pure public signal. Rather
then exogenously assuming the existence of pure private and pure
public signals, this paper assume a general information structure and
let the players endogenously determine how “private” or “public’ the
signal will be.

Xu Jiang () BA 932 Session 10 How Disclosures Affect Bz April 2nd, 2024 7/43



MW 2012 - Solving for the equilibrium

o First order condition results in player /'s strategy given information x;
being
a(x) = (L= 7)E[B]x] + vE[alx].

@ Following the global games literature, focus on linear strategies where
n
ai(x) = Z Wi Xl
i=1

where
n
Y= 1
i=1

as the prior is improper so there is no weight put on prior.
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MW 2012 - Solving for the equilibrium, continued

@ Insert into equation (1), assume that others use a strategy (z, w) and
take expectations, standard algebra shows that

n 2 n
Elu) = Y Wil =) + 2 ) o — ) — C(2)

J/

~~

L*(wy,z)) L (wy,w)
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MW 2012 - Solving for the equilibrium, continued

@ The expected utility has three loss, the last term is obvious, the cost
of information acquisition.

@ The first term, L*(W,, z/), is the loss when all players use the same
weight wj on their signals because the signals are noisy. The receiver's
noise, %’2’ pushes player I's action from both the fundamental 6 and
the average action a; the sender’s noise, K,?, only pushes player I's
action away from the fundamental 6 so it is multiplied by 1 — .

@ The second term, L+(W/, W), is the loss as other players use a
different strategy from that of player / (say, e.g., because they choose
different attention). This pushes player I's action away from the
average action 3 so it is multiplied by 7.
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MW 2012 - Solving for the equilibrium, continued

@ In a symmetric equilibrium, wj; = w; so L*(W,, w) = 0 and we can
drop the subscript /. Therefore the optimal (z, w) solves

min ZW g’]—kC(z/)]

s.t.
w; = 1, (2)

I

which is Lemma 1.
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MW 2012 - Solving for the equilibrium, continued

@ This is a standard optimization problem. Denote the Lagrangian
multiplier of equation (2) as y, then

n 2 n
L= Y w7+ )4 Cla) + 1 - ) wi
i=1 ! i=1

First order condition with respect to w; and z; results in

2x2 ,
_W,'gl + C,-(Z) =0,
and
g?
2wi[(1=7)xf + 2] = p=0. (3)
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MW 2012 - Solving for the equilibrium, continued

e From equation (3) we have

U
2[(1 — )2 + ]

Therefore insert into equation (2) results in

w; =

n

F —1
. >, &y
i=1 2[(1 — )7 + £
o)
1
U=
Z ! &2
i=1 2(A=7)KF+ ]
Therefore
L 2
2[(1—y)2+ L)
w; = — :
Y ——=
i—1 2[(1— 24 oL
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MW 2012 - Solving for the equilibrium, continued

@ Therefore the results are (Proposition 1)

¥,
wp = — ,
)Y
Jj=1
_ ‘:iWi
Zi = T =
VG (z)
where
1

¥ = 2 &
(L—y)s + %
for signals that the agent pays attention and
¥, =0
for signals that the agent does not pay attention, resulting in

Z,':W,'ZO.

Xu Jiang () BA 932 Session 10 How Disclosures Affect Bz April 2nd, 2024 14 /



MW 2012 - Solving for the equilibrium, continued

@ The weight put on signal i, w;, increases with z; and also increases
with accuracy (i.e, %) and clarity (i.e., i’ )- In addition, the weight
on clarity is higher than that of accuracy when v > 0, i.e., there is
coordination motive. Intuitively, more accurate signal helps predict
fundamental, but more clear signal helps predict both the
fundamental and the average action.
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MW 2012 - Solving for the equilibrium, continued

e 2 2 G «
@ Define 05 = k7 + %= and p; = —, then
Zj ! 2, %
K7+
1 1
wi _ o T,
-1 1
Wi S
J or 1=p;

Note when v = 0, the weight only depends on precision. When

v > 0, the weight also depends on p;, denoted as “publicity” by
Myatt and Wallace. Higher p; implies higher correlation among
signals and thus higher publicity (as pure public signals have perfect
correlation and pure private signals have zero, conditional on 6). The
higher 7y is, the more impact p; has on the relative weight.
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MW 2012 - Comparative statics

@ We know from above that rearranging terms result in

where

For explicit comparative statics we need to impose more assumptions
on the cost function.
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MW 2012 - Comparative statics

n
e Suppose C(z) = C()_ z), then Proposition 2 shows that there is a

=1

unique K s.t. !

o gimax(K —¢;,0)

' (1—7)x?
Therefore only the clearest signals that satisfy ¢; < K receive
attention. Conditional on z; > 0, z; is non-monotonic in ¢; as the
marginal benefit of paying attention is very small when the signal is
very clear or very opaque. In addition, K decreases with 7 so the
number of signals that receive attention decreases in 7y and can be
reduced to 1 when 7 is sufficiently close to 1.
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MW 2012 - Proof of Proposition 2

@ Since agz(z) = c/(Z) for all i, we have K; = K for all i. Since

zi = g(l(Kv)‘:Q) when z; is positive, we have that z; is positive when

K > ¢;. Therefore only the signals that have ¢; < K will receive
attention, i.e., z; > 0. So z; = &MX(K=8.0) Dapote those signals as

(177

signals 1 to m < n.

@ Substituting z; = W into the expression for ¥, and sum it
up results in
LN 1 7K —¢; " max(K — ¢,
Y- o S Y 2
i=1 ROLAN T =1 K:
Insert into K; = ——L—— results in
N2 ) Y
Jj=1
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MW 2012 - Proof of Proposition 2, continued

o Insert % = \/c/(Z) }_ ¥ backinto y_¥; = (1—17)K ) max(ig—éi,O)
i=1 i=1 '

results in

2

@ Clearly left hand side of equation (4) is increasing in K, is smaller
than the right hand side when K = 0 and larger than the right hand
side when K — 00 so there is a unique solution of K.

@ When v — 1, K —some K. If K > &, the left hand side of equation
(4) converges to 400 so cannot hold. Therefore K = &; when ¢ — 1,
implying that K < ¢, and thus only one signal receives attention
when v is sufficiently close to 1 by continuity.
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MW 2012 - Comparative statics, continued

@ Proposition 4 shows that there is a p such that z is locally increasing
in  if and only if o; > ﬁ i.e., a higher coordination motive moves the
attention toward more public signals.

o Proposition 5 shows that if ¢Z < &2, then P; = p;. i-e., the clearest
signal is also the most public.

@ Proof: We know from Proposition 2 that z; = %
Differentiate z; with respect to -y results in ,
0z gi(K—2¢i) gi dK
3 2,2 7. <0
dy (I=m); (1= 7)xi dy
dK
> K4+ (1—9)—.
& §>K+(1-9) iy
Therefore attention falls with -y if and only if ; is sufficiently large,
< K=¢i

i.e., the clarity is sufficiently poor. Since p;, = K,?+§l,?/z,- = KoF 1S
strictly decreasing in §;, attention increases with 7y if and only if p; is

sufficiently large.
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MW 2012 - Take away and implications

o Clarity is more important than accuracy in coordination game settings
because more clarifying signals help predict strategies of others (more
public in nature)

@ In settings where beauty contest features are more important (e.g., a
higher proportion of short-term traders), investors tend to acquire
signals with more clarity and their strategies are more correlated
(anecdotally seems to be the case) -> consequences of more
correlated trading strategies -> perhaps shed light on how firms
should disclose information?

@ In settings where beauty contest features are more important (e.g., a

higher proportion of short-term traders), investors respond more
strongly to public information, everything else being the same.
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Liang and Zhang (2019): how does different disclosure

attributes affect bank run

@ Motivated by Myatt and Wallace (2012): disclosure results in the
following private signal to each creditor i: x; = r + 1 +¢€;.

@ Precision of ¢; is called objectivity and precision of 7 is called
accuracy, following ljiri and Jaedicke (1966).

@ They study the different implications of objectivity and accuracy on
the incidence of panic-based runs.

@ They find that improving objectivity always reduces panic-based bank
runs whereas improving accuracy may exacerbate, i.e. less reporting
discretion is optimal.
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LZ 2019 - Model setup

Four dates t = 0,1, 2, 3.

Date 0: A bank raises deposits from depositors

Date 1: A continuum i € [0, 1] of depositors learn a signal X; based
on the bank's disclosure

Date 2: Depositors choose whether to withdraw

Date 3: All uncertainties are realized.
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LZ 2019 - Model setup, continued

@ The bank can invest the deposits in a long-term project that
generates return R = e” where 7 ~ N(7,1) and 7 € (0, 1) (prior is
sufficiently bad so the bank would like to disclose).

e Each depositor has utility u; = log(cj» + ¢i3) and interprets bank’s
disclosure as receiving a private signal X; = 7 + 177 +¢; where
77~ N(O ,;) and g ~ N(O, ﬁ) where following Myatt and Wallace
(2012) and ljiri and Jaedicke (1966), B denotes objectivity (clarity in
the terminology of Myatt and Wallace 2012) and 7y denotes accuracy.

@ Each depositor gets 1 if withdrawing at date 2 and get Re~! =e!if
| proportion of creditors withdraw.
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LZ 2019 - More on information structure

@ [ and 7y have same implications for first-order beliefs:

1
var|r|x;]

@ [ and v have different implications for higher-order beliefs: increasing
B () decreases (increases) the divergency of higher order beliefs, i.e.,
%(m) >0> %(WW) (Proposition 1). Intuition:
same as in Myatt and Wallace (2012), higher B makes the signal
more public whereas higher v makes the signal more private.

1

P(1=p?)(z+5+3)

=a+ ﬁﬁ%y and so increases in both 8 and 1.

@ Proof: It can be shown that

(==

1 =
var[Elrixilx]

+

2|

1
ty

Rl

1.1 _ - -
where p = 5177 € (0, 1) denotes the correlation between X; and X;
« v

for i # j. The rest is straightforward algebra and can be done via
Mathematica.
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LZ 2019 - Link this information to accounting terminology

@ [ is denoted as “objectivity” because higher B reduces disagreement
among agents' beliefs (i.e., increases agreement with each other),
which is the definition of “objectivity” in ljiri and Jaedicke (1966), as
opposed to agreement about the true underlying state.

@ Of course, when everybody knows the true state, they both agree
about the state as well as agree with each other.

@ Accounting examples:

@ Investments in other public companies’ stocks -> Level 1 fair value
disclosure -> objective but not necessarily accurate about the true
value of the investments

o Investments in highly illiquid assets -> Level 3 fair value disclosure ->
neither objective nor accurate about the true value of the investments.
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LZ 2019 - First-best benchmark

@ Suppose there is only one (representative) depositor who observes all
x; signals, which is equivalent to observing x, = fol Xidi =741 and
thus equivalent to observing y, = x, — 7.

@ Conjecture that the representative depositor adopts a threshold
strategy, that is, withdraw if and only if y, is smaller than some
threshold y5.

@ The representative depositor will withdraw if and only if E[r|y,] < 0.
Therefore we have E[r|yfB] =7 + ﬁyﬂg =0, resulting in

yB=—(1+25)7
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LZ 2019 - Equilibrium

@ Again conjecture a threshold strategy, i.e., each depositor i will
withdraw if and only if y; is smaller than some threshold y*.
We know that at threshold, the depositor is indifferent, so
Elr—Ilyi=y*]=0.

Standard Bayesian updating results in E[rly; = y*| =7+
and

E[”Yi =

==

2|

+3+

I
=+

v =Pr(y; <y*lyi = y*]
. *

y*—py*

< y°)
S5 - ot
= O(koy"),

where p, as the correlation between different private signals, captures
the importance of y* in estimating /, and k, =

1-p 1
1+p i +5+
Xu Jiang ()

1-
v
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LZ 2019 - Solving for the equilibrium

@ Indifference condition now becomes

r+ kly* — q’(ka*) =0 (5)
1

y Where k]_ - m.
@ Proposition 2 states that when a < ay where ay is the uniquely

1
27!

equilibrium. In addition, y* > 0 > y/B so there is excessive run
relative to the one-creditor case (due to coordination failure).

positive solution to k; = ko then there is a unique threshold
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LZ 2019 - Proof of Proposition 2

@ Proof of Proposition 2: The derivative of the left hand side of
equation (5) with respect to y* is ki1 — ka¢(koy™). It can be shown

that % is decreasing in «. Therefore, since ¢ < \/%, then when

a<apy, % > ¢p(koy™), resulting in the left hand side of equation (5)
always increasing in y*. Since the left hand side is smaller (larger)
than the right hand side when y* — —oo (y* — +00). Thus, there is
a unique solution y*. In addition, the left hand side evaluated at
y*=0is7— 3 < 0. Therefore, y* > 0> y’B.
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LZ 2019 - Main results: Differential effects of accuracy

and objectivity

@ Proposition 3: aay—g is always negative but aay—; < 0 when a < a; for
some a; € (0, ap).

@ Intuition: more objective information reduces divergency in higher
order beliefs and so reduces inefficient runs; more accurate
information only reduces divergency in higher order beliefs only when
prior information is very imprecise -> the accuracy reduction role of
more accurate information dominates the increase in divergency of
higher order beliefs.
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LZ 2019 - Main results: Differential effects of accuracy

and objectivity

@ Proof of Proposition 3: Differentiate equation (5) with respect to
results, via implicit function theorem,

oyt _ Py )5 G _
B ki—kop(kay*) ’
y*

The denominator is clearly positive as k; — kz([)(kgy*) >0, y*>0.
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and objectivity

LZ 2019 - Main results: Differential effects of accuracy

1

@ The numerator, denoting % =+ % +% so expressing ky = ¥ and
ko = () 12£ ;

B B
. % akz akl ap % akz akl aq
[p(kay )g - E]ﬁ + [¢(kay )Tq - Tq]@

L 5 ko
77(f J—

(G ) T (Fley) —h) g <0
T+p
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LZ 2019 - Main results: Differential effects of accuracy

and objectivity, continued

e Similarly, differentiate equation (5) with respect to B results, via
implicit function theorem,

dk dk
ay* 4’("2)’*)?,2 - Tfyl

¥y kkelky)

y*
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LZ 2019 - Main results: Differential effects of accuracy

and objectivity, continued

@ The numerator is

Lok 9k
4’(k2y )g - E
_ % 8k2 . akl ap * 8k2 B akl aq
= [p(koy e g]ﬂ‘i‘[(f’(/@y )g afq]a
NI P ke q
P(koy )\/E,Yz B + (54’(’(2)/ ) — kl)?-

@ The first term is positive (the strategic value is reduced) and the
second term is negative (the fundamental value is increased).
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LZ 2019 - Main results: Differential effects of accuracy

and objectivity, continued

o Pplkoy*) % aa%l < 0 can be further reduced to

e
Vaq
(1+p)21 [1—-p11 1
X)) =un -+ —_— ) < .

@ It can be shown that g(«) is strictly increasing in « and when & = 0,
g(0)=0< W When a = ay, g(ay) > /27, Therefore, there

exists an &y € (0, wy) such that g(a;) = V271 < W Therefore,
%L; < 0 when a < a; (a sufficient but not necessary condition).
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LZ 2019 - Main results: Differential effects of accuracy

and objectivity, continued

@ Proposition 4: /5 aL when B < v (a sufficient condition).

@ More objective mformatlon, by reducing divergence in higher order
beliefs, is more effective in reducing inefficient bank runs.
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LZ 2019 - Main results: Differential effects of accuracy

and objectivity, continued

@ Proof of Proposition 4: We have, from the proof of Proposition 3,

that
dy” ay”
op 9y
ﬁﬂ 211 1 k
1+P gl __ L1 qg 1 2 _ qa _ 9
9l ) BEIEG - D)+ S+ (Beter) - ) - )
B ki — kop(koy*)
@ So the sign of 2 TS - % only depends on the sign of the numerator.

The first term is clearly negative, and the second term is also negative
if Bp<1as %([)(kgy*) — ki < 0 when a < apy.
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2019 - Main results: Differential effects of accuracy and

objectivity, continued

@ Proposition 5: When 7 is sufficiently close to % and o < &y, there
exists an «; s.t. %<%<Owhena<m but%<0<%y—;
when a; < a < ay.

@ When the prior precision is sufficiently small, the increased accuracy
effect of either more objective or more accurate information
dominates; when the prior precision is not that small, the divergence

of higher order beliefs start to matter for more accurate information.
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2019 - Main results: Differential effects of accuracy and

objectivity, continued

@ Proof of Proposition 5: First part follows from Propositions 3 and 4
(without the 7 sufficiently close to 5 condltlon For the second part,

when 7 — %, y* — 0 and thus ¢( k2y ,/ . From the proof of

Proposmon 3, g(a) > g(ay) = 2w when a € (a, ay). Therefore,
by continuity when 7 is sufficiently close to , g(a) > W

. .9y
resulting in By > 0.
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LZ 2019 - Takeaway and implications

@ Disagreement about each other and disagreement about the state has
different implications on beliefs and thus decision making.

@ In bank run settings when divergence in higher order beliefs result in
more inefficient runs, more objective information that reduces
disagreement about each other is more important than more accurate
information that reduces disagreement about state without reducing
disagreement about each other.

@ Implication 1: Disclosing information that has more objectivity
reduces investor disagreement (e.g., stress tests, see Ellahie 2018 WP
and also Barron et al. 1998 TAR for a measure of disagreement)

e Implication 2: Disclosing information that has more objectivity (e.g.,
Tangible Common Equity versus Tier-l Capital) reduces inefficient
bank runs (perhaps use the Chen et al. 2023 measure of bank runs).
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@ Starting discussing fair value accounting:

o Plantin et al. (2008): Fair-value accounting can exacerbate the selling
of loans due to strategic complementarities, leading to inefficiencies

o Plantin and Tirole (2018): Mark-to-market can result in firms relying
excessively on the information generated by other firms’ asset sales and
insufficiently on the realization of their own signals, which dries up
market liquidity and reduces the informativeness of price signals.
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