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Big picture perspective
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keepers (Gorton and Winton 2003)
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keepers (Gorton and Winton 2003)

e That banks are secret keepers (Dang et al. 2017) seems to
preclude disclosure of banks

e However, such view ignores the frictions inside the banks,
therefore removing all of the benefits of disclosure. In Dang et al.
(2017) the bank is a social planner that has no frictions of its
own; in Calomiris and Kahn (1991) depositors will try to acquire
information about whether bankers are doing their jobs

e Therefore disclosure should be playing a role in banks as well,
albeit with potentially different trade-offs compared to other
firms
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of banks’ liquidity provision role (Diamond and Dybwig 1983)
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Focus 1: Bank runs

e In Diamond and Dybwig (1983) there is only panic-based run,
runs are bad

e Subsequent literature introduces information-based runs (Morris
and Shin 2000, Goldstein and Pauzner 2005); thus runs can be
good

e Question: how does disclosure affect both information-based run
and panic-based run
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e At first glance, mark-to-market accounting is good by providing
more information

e However, we already know that providing more information is
not necessarily good as it may exacerbate panic-based bank runs

e Things can get worse if there is noise in market information or
market information can result in suboptimal behavior (because
e.g. the existence of an agency problem and the agent has the
incentive to abuse such information)

e Whether or not mark-to-market accounting is beneficial has to be
determined on a case-by-case basis
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Not covered and not known

e The economic consequences of stress test disclosure (issue: what
unique insight can we get from stress test disclosure other than
disclosing more information) (For an example, see Corona et al.

2019D)
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Not covered and not known

e The economic consequences of stress test disclosure (issue: what
unique insight can we get from stress test disclosure other than
disclosing more information) (For an example, see Corona et al.
2019b)

e Fair value accounting/Transparency and prudential regulation
(For examples, see Corona et al. 2019a, Bertomeu et al. 2023)

e Open questions: how does disclosure and/or fair value affect
banks’ other role: delegated monitoring? bank’s own information
production (in particular soft information)? liquidity provision?
agency problems unique for a bank? the competition between
traditional banking and shadow banking (Gennaioli et al. 2013)?
the stability of the whole banking sector, systematic risk and the
macro economy (the last question difficult as we do not even have
a good macroeconomic model that contains the banking sector,
but see Heaton et al. JME 2010 and the discussion piece of
Milbradt)
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Connecting to last week’s lecture

e Higher order beliefs play an important role in coordination games
— In such games strategic uncertainty is very important as players
want to coordinate with others’ strategies
— Players put excessive (relative to Bayesian) weight on public
information as public information plays a coordination role =>
easier to predict others’ strategies from public information

e Last lecture focuses on coordination games with weak strategic
complementarities
— Players’ payoff changes continuously, i.e., gradually, with others’

strategies
e This lecture we focus on games with strong strategic
complementarities

— Players’ payoffs may change discontinuously, i.e., suddenly drop
due to, e.g., regime change -> with bank runs being a prime
example

— Coordination and thus the coordination role of public information
becomes even more important in those settings
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A bank run model setup

e Discussion based on Morris and Shin (2000), an application of
global games in settings with regime change -> will feature
inefficient bank runs -> solvent but illiquid banks
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A bank run model setup

e Discussion based on Morris and Shin (2000), an application of
global games in settings with regime change -> will feature
inefficient bank runs -> solvent but illiquid banks

e Three dates (0,1, 2) and a continuum of consumers each endowed
with 1 unit of consumption good

e Consumption takes place at either date 1 or 2

e A measure \ (1) of impatient (patient) consumers as in Diamond
and Dybwig (1983) (DD) who has utility function u(cy) = log(eq)
(u(eq, eo) =log(eq + ¢2)). Consumers privately learn their types
at date 1

e Consumers can deposit their endowments in the bank (or save
privately with a return of 1). The bank can invest in an illiquid
project that generates return R > 1 in date 2 without any
withdrawal. If [ proportion asks for withdrawal, they get a return
of 1 whereas the return of the illiquid project now becomes
R x e~ % = "= reflecting the cost of premature liquidation of
the project where = log R € (0,1) and 6 > 0 reflects the
vulnerability of the bank to withdrawals
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MS 2000 -Bank’s problem e

e The bank chooses ¢; and ¢y to maximize (as in DD, for patient
consumers consumption occurs at date 2)

(c1) + u(c2)

1
T+ A" T+

s.t.
c .
ey + EE < 1+ A (resource constraint),

u(e1) < u(eg) (Incentive compatibility constraint)
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MS 2000 - Multiple equilibria e

e Ignoring incentive compatibility constraint first. DD shows that
one should let patient consumers consumer in the second period.
And the resource constraint clearly binds. Therefore
Acp + B =1+ A, resulting in c; = R(1+ X — Acy). Insert into the
objective function and take first order condition results in

A1 RA
I1+Xer 1THAR(I+XA—)Aey)’
and thus
L _ROEN  RIREA-AR-1)
VTR T R+
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e Ignoring incentive compatibility constraint first. DD shows that
one should let patient consumers consumer in the second period.
And the resource constraint clearly binds. Therefore
Acp + B =1+ A, resulting in c; = R(1+ X — Acy). Insert into the
objective function and take first order condition results in

A1 RA
I1+Xer 1THAR(I+XA—)Aey)’
and thus
L _ RN  RRtA-AR-1)
VTR T R+

e Since ¢y > ¢ the incentive compatibility constraint is satisfied so
this is the first-best solution

e However, DD also shows that there is another run equilibrium:
when 7 € (0,9), everybody running and getting 1 is an
equilibrium (as r — 6 < 0)
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MS 2000: Getting a unique equilibrium

e Assume that r is normal with mean 7 € (0, d) and precision a.
Each depositor ¢ observes x; = r 4 ¢; where ¢; is normally
distributed with mean 0 and precision 5 and independent among

depositors. Then depositor i perceives r to be distributed
normally with mean p; = % and precision « + 8. Depositor
perceives others’ private signal to be distributed normally with
pi = a::_%“ and precision ﬁ;-&-% = B{i(_gg)
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e Assume that r is normal with mean 7 € (0, d) and precision a.
Each depositor ¢ observes x; = r 4 ¢; where ¢; is normally
distributed with mean 0 and precision 5 and independent among

depositors. Then depositor i perceives r to be distributed

normally with mean p; = % and precision « + 8. Depositor

perceives others’ private signal to be distributed normally with

pi = a::_%“ and precision ﬁ; T = B o(j_;g)

e Guess and verify: each depositor runs if and only if p; < p* for
some p* € (0,0) to be determined -> A patient depositor who

observes p; = p* is indifferent between withdrawing and staying
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MS 2000: Getting a unique equilibrium

e Withdrawing provides a utility of log1 = 0, whereas staying
when observing p; results in a utility of

Elr =dllpi] = pi—06E[l|pi] = pi —dPr(p; < p”|ps)
= i 0P < )
= pi—0Pr(z; < Wmi)
- Bla+B) (a+B)p* —ar
= pi— 09| a+2ﬁ( 3 pi)l
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MS 2000: Getting a unique equilibrium

e When p; = p* the indifference condition results in

Bla+B) (a+B)p* —ar
p W 25 ¢ 5 o)l
a*(a+p) N
= * 5@ —_— * T
L )
- 8B[A( —T)] =0,
where v = g?o(t‘fggg p* € (0,9) so inefficient bank run region is

(0, p%)
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MS 2000: Getting a unique equilibrium

e When p; = p* the indifference condition results in

. Bla+pB) (a+B)p" —ar
p*— 0] (H%( 5 - ")
. * Oé2(04+ﬂ) *7F
= p" =09 7B(a+26)(p )]

= "~ 88[A(p" ~7)] =0,

where v = 4/ g?o(t‘fggg p* € (0,9) so inefficient bank run region is
(0, p%)

e We can show that p* is unique if 4,/7 < V27, i.e., when the
precision of public information is sufficiently imprecise relative to
private information
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MS 2000: Properties of the run threshold

e When § — 400, p* — g, i.e., exactly the middle point of the
original multiple equilibria region

e When o — +o00 and  — +oc but v is fixed so that §,/7 < V2,
p* depends on 7 so prior mean still plays a role even when the
precision of private information goes to infinity

e p* increases in 0, decreases in 7, increases in « (to the extent that
« is not too large so that unique equilibrium is preserved) but
ambiguous in

— Higher § implies higher strategic complementarity so coordination
failure more likely -> exacerbates bank run

— Higher 7 implies higher fundamental (in expectation) so
coordination failure less likely -> alleviates bank run

— With respect to a: More precise public signal exacerbates
inefficient run when private signal realization is bad but reduces
inefficient run when private signal realization is good -> overall
the first effect dominates as we are in a range with inefficient runs
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A depositor withdraws if and only if % < p*, i.e., if and only
if 2; < a*(p*,7) = H2p* — oF

Since x; is normally distributed with mean 7 and precision £,
given fundamental r, the ex-ante probability of withdrawals is

Pr(z; < 2" (p",7)) = ®[V/B(a"(p",7) — 7))
The ex-ante probability of withdrawals is decreasing in 7 through
two channels: fundamental channel (the —7 term) and the
coordination channel (through p* as p* decreases in 7) but
empirically difficult to differentiate the two channels
Chen et al. (2024) find a smart way: coordination-based bank run
exhibit much higher sensitivity of withdrawals to fundamentals

1

0.5

z(p",7)

Disclosure and fair value accounting in banking Bank runs 16 / 53



DUKE

MS 2000: Takeaway

e Global games methodology can result in unique equilibrium in a
Diamond-Dybwig multiple equilibria setting featuring both bank
runs and no runs, so long as the precision of public information is
sufficiently small relative to that of private information
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MS 2000: Takeaway

e Global games methodology can result in unique equilibrium in a
Diamond-Dybwig multiple equilibria setting featuring both bank
runs and no runs, so long as the precision of public information is
sufficiently small relative to that of private information

e The unique equilibrium features inefficient bank runs: depositors
run on solvent but relatively weak banks because they fear others
will do so

— More precise public information exacerbates inefficient runs due
to its coordination role

— Empirically differentiating fundamental-based bank runs and
coordination-based bank runs is difficult, perhaps one way is
through excessive sensitivity of withdrawals to fundamentals

Disclosure and fair value accounting in banking Bank runs 17 / 53
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Overview of Gao and Jiang (2018) o

e Without earnings management there are both information-based
run and panic-based run, as in Morris and Shin (2000)

e Earnings management reduces both panic-based run and
information-based run

e Therefore some degree of earnings management is optimal, i.e. it
is not necessarily true that less reporting discretion is optimal
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endowed with a unit of good and invests in FI; each creditor’s
payoff is ¢ + ¢o

e FT’s technology: each unit of investment at ¢ = 0 generates r
units of goods at ¢ = 2 without any withdrawal; if there is [
withdrawal at ¢ = 1, those who withdraws get 1 and those who
stays till £ = 2 gets (1 —1)(r — 6l) where 6 > 0 captures the
severity of coordination; r is referred to as the fundamental of the
FI with an improper prior distribution

e At t =1 the manager of the FI observes r and can report
M(r) = r 4+ m(r) which incurs a cost of ke(m) where k is referred
to as reporting discretion; manager chooses m to maximize his
expected payoff w(r,m) =r — 1 — ke(m)
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GJ 2018 - Benchmark 1 i

e First-best: One creditor with perfect information about r
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GJ 2018 - Benchmark 1 e

First-best: One creditor with perfect information about r
e One creditor chooses | to maximize [ + (1 —I)(r — dl)
Thisresultsinl=1ifr<landl=0ifr >1

Denote » < 1 as FIs that are insolvent and r > 1 as FIs that are
solvent, i.e. rf'B =1
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GJ 2018 - Benchmark 2

e Continuum of creditors with perfect information about r
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e When r € [1,1 4+ 0) there are multiple equilibria, both [ = 0 and
I =1 can be equilibrium; global games refinement results in a
unique equilibrium with threshold PP =1 + g €[l,1+9)
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GJ 2018 - Benchmark 2

Continuum of creditors with perfect information about r
e/=1ifr<landl=0ifr>1+94
When r € [1,1+ 6) there are multiple equilibria, both [ = 0 and

I =1 can be equilibrium; global games refinement results in a
unique equilibrium with threshold PP =1 + g €[l,1+9)

Denote r € [1,1 4 ¢) as solvent but illiquid FIs and r > 1+ § as
solvent and liquid FIs
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GJ 2018 - Benchmark 3 e

e Continuum of creditors who observe M perfectly but does not
observe r
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GJ 2018 - Benchmark 3 e

e Continuum of creditors who observe M perfectly but does not
observe r

o l=1if M<landl=0if M>1+§+c (1)
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GJ 2018 - Benchmark 3

e Continuum of creditors who observe M perfectly but does not
observe r

e l=1if M<landl=0if M>1+5+c'(1)
e When M € [1,1+4 0+ ¢ *(3)) there are again multiple equilibria
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GJ 2018 - Unique equilibrium o

e Using global games techniques to select unique equilibrium
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e Each creditor observes z; = M(r) + &; where g; ~ N(0,02) and
focus on the equilibrium when o2 — 0

Disclosure and fair value accounting in banking Reporting discretion 23 /53



GJ 2018 - Unique equilibrium e

e Using global games techniques to select unique equilibrium

e Each creditor observes z; = M(r) + &; where g; ~ N(0,02) and
focus on the equilibrium when o2 — 0

e M(r) is non-decreasing in r (Lemma 2), key in establishing that
there exists a unique threshold strategy equilibrium
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GJ 2018 - Unique equilibrium

e Using global games techniques to select unique equilibrium

e Each creditor observes z; = M (r) + &; where g; ~ N(0,02) and
focus on the equilibrium when o2 — 0

e M(r) is non-decreasing in r (Lemma 2), key in establishing that
there exists a unique threshold strategy equilibrium

e Intuition: banks with lower r needs to incur higher manipulation
cost to achieve higher M than banks with higher r, therefore if
higher M is beneficial, banks with higher r can achieve this with
lower manipulation cost; therefore adding the possibility of
manipulation does not affect the ordering of reports for banks
with different r
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GJ 2018 - Proof of Lemma 2

e Prove by contradiction. Suppose not true, then there must exist
two banks with fundamental rz > rp, but the bank with 7
reports My < My, where My (M) is the report by the bank
with rH (TL).
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GJ 2018 - Proof of Lemma 2

e Prove by contradiction. Suppose not true, then there must exist
two banks with fundamental rz > rp, but the bank with 7
reports My < My, where My (M) is the report by the bank
with rH (TL).

e Since M, is the optimal report by the bank with r, we have
w(Myp, —rp;ry) > w(Myg —rp;ry), which is equivalent to

[Z(MH) — Z(ML)] Z C(ML — TL) — C(MH — TL)

T =
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e Prove by contradiction. Suppose not true, then there must exist
two banks with fundamental rz > rp, but the bank with 7
reports My < My, where My (M) is the report by the bank
with rH (TL).

e Since My, is the optimal report by the bank with r;, we have
w(Myp, —rp;ry) > w(Myg —rp;ry), which is equivalent to

[Z(MH) — Z(ML)] Z C(ML — TL) — C(MH — TL)

T =

e Similarly, since My is the optimal report by the bank with 7,
we have w(Mpy — rg;rg) > w(Myp, — rg;ry), which is equivalent
to

[l(]\/[H) — Z(ML)] S C(ML — TH) — C(MH — TH)

I =
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GJ 2018 - Proof of Lemma 2 oo

e Combining the two we get

C(]V[L - T‘L) — C(J\Z[H - ’I‘L) S C(]\/[L - 7'H) — C(AfH — TH)
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GJ 2018 - Proof of Lemma 2 oo

e Combining the two we get
C(]V[L — T‘L) — C(MH — ’I‘L) S C(]V[L — TH) — C(MH — TH)
e Since ¢’(m) > 0, ¢(m + a) — ¢(m) is strictly increasing in m for
any constant a > 0 and My — My > 0, the above equation

implies that (Mg —rp) — (Mg —ry) =rg —r <0, ie.,
rg < rr, which leads to contradiction
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GJ 2018 - Unique equilibrium e

e In the unique equilibrium creditors choose to run if and only if
x; < z*, implying that creditors observing x; = x* is indifferent
between running and not running, resulting in

Elr|z*] — 6E[l|z"] — 1 = E[r|z*] — g -1=0
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e The manager chooses m(r;x*) to

max w(m(ria)in) = 7@~ (o m(ria)
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GJ 2018 - Unique equilibrium e

e In the unique equilibrium creditors choose to run if and only if
x; < z*, implying that creditors observing x; = x* is indifferent
between running and not running, resulting in

Elr|z*] = 6E[l|lz"] =1 =E[r|lz*] — = —1=0

e The manager chooses m(r;x*) to

max w(m(ria)in) = 7@~ (o m(ria)

st.m(r;z) > 0

e First-order condition results in

Ol (" = ()] — ke (m (r,27)) =0
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GJ 2018 - Unique equilibrium in the limit

e Proposition 2: As ¢ — 0, the unique equilibrium (m*(r, 2*), 2*)
converges as follows:

cr z*—r if 7€ [ry,r)
m*(r,z%) — { 0 if rélr,r ,

S M)
ro= 1+77/ ke(t)dt,
2 Jo
—1,1
5§ oW 1
ro = 1+77/ k ke(t)dt + ¢ 1 (-)

Finally, I*(r) —» 1 if r <7y and I*(r) = 0if r > rq
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GJ 2018 - Proof of Proposition 2 o

e We proceed in three steps.
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GJ 2018 - Proof of Proposition 2

e We proceed in three steps.
e Step 1: we prove the following claim: as ¢ — 0, m* converges to
either 0 or z* — r. The FOC and SOC are

%qﬁ %(ax*—(r—&—m*)) —kd(m*) = 0

Y l<:U*—(7“—|—777,*)) —kd'(m*) < 0
o

o2
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GJ 2018 - Proof of Proposition 2 o

e We proceed in three steps.

e Step 1: we prove the following claim: as ¢ — 0, m* converges to
either 0 or z* — r. The FOC and SOC are

%qﬁ %(ax*—(r—&—m*)) —kd(m*) = 0

1 1
_ﬁqs’ ;(:r* — (r—|—m*)) —kd"(m*) < 0
e Case l: r > 2*. Aso — 0,

o

kd(m)=1¢ |1 (ac* —(r+ m*)) — 0; therefore, m*(o) — 0
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GJ 2018 - Proof of Proposition 2 o

e Case 2: r < z*. In this case, m* (o) converges to either 0 or
z* — r. The manager now compares the payoffs from two
reporting choices, m*(¢) — 0 or m*(c) — z* —r.

Disclosure and fair value accounting in banking Reporting discretion 29 / 53



DUKE

GJ 2018 - Proof of Proposition 2

e Case 2: r < z*. In this case, m* (o) converges to either 0 or
z* — r. The manager now compares the payoffs from two
reporting choices, m*(¢) — 0 or m*(c) — z* —r.

e If m*(0) — 0, the manager’s payoff is

Wy = lim w(m*(a);r)
o—0,
m™ (o)—0

= lim r—® i(x*—(r—i—m*(o)))

a—0,
m*(o)—0

—kc (m* (J))

= r—1
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GJ 2018 - Proof of Proposition 2

DUKE
FUQUA

e If m*(0) — x* — r, the manager’s payoff is

Wi

lim  w (m*(a); r)
o—0,
m*(o)—a*—r

= Ulg% r—® % <x* - (r + m*(a))) — ke (m*(a))

m*(c)—a*—r

= r—ke(x* —r)
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GJ 2018 - Proof of Proposition 2

DUKE

FUQUA

e If m*(0) — x* — r, the manager’s payoff is

Wi

lim  w (m*(a); r)
a—0,
m*(o)—a*—r

= glg% r—® % (x* - (7’ + m*(a))) — ke (m*(a))

m*(c)—a*—r
= r—ke(x* —r)

e The manager chooses m*(o) — 0 if Wy > W; and
m*(o) — x* —r if Wy < Wi. We have

Wo — Wy =ke(z* —7)—1
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GJ 2018 - Proof of Proposition 2

e Note that Wy — W7 is decreasing in r; thus we can define r; with
ke(z* —r)—1=0

such that the manager misreports m*(o) — «* — r if and only if
r € [r1,2*]; Combined with Case 1, we can also define ro such
that

ro = z*
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GJ 2018 - Proof of Proposition 2

e Note that Wy — W7 is decreasing in r; thus we can define r; with
ke(z* —r)—1=0

such that the manager misreports m*(o) — «* — r if and only if
r € [r1,2*]; Combined with Case 1, we can also define ro such
that
ro = z*
e Therefore, combining Case 1 and Case 2, as ¢ tends to 0, the
manager misreports m*(o) — &* —r if r € [r1, 73] and m* (o) — 0
otherwise
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GJ 2018 - Proof of Proposition 2 o

e Step 3: We pin down z* by taking the creditors’ indifference
condition to the limit of ¢ — 0, which is

lim Elr|lz*] — - = 1.
o—0 2
Note that
Elrlz*] = Elr+m(r,0) —=m*(r,0)2"]

Il
&
=
+
S*
=
Q 9

We can write
+oo
E[m*(r,o)lx*] = / m*(r,o) f(r|a™)dr

T z* +o00
— (7 +/ -1-/* ym*(r,o) f(r|e™)dr
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GJ 2018 - Proof of Proposition 2 o

e We have shown in Step 1 that m*(r,c) — z* — r for r € [ry, 73]
and m*(r,o) — 0 otherwise. In addition,

( |I ) ke (z*—r)

T ket (o —rydr for r € [ry,r2] and 0 otherwise. Thus,

*

lim E[m™(r,o0)|z"] = /w Hm m™(r, o) f(r|x™)dr

o—0 o—0

ff: (x* —r)d (z* —r)dr
ffl* ¢ (a* — r)dr

ff; rc (z* —r)dr

*

c(z* —ry)
—re(z* —r)[* +fr c(z* —r)dr
= xr — 1
c(x* —7r1)
@ c(x* —r)dr
clz* —rq)
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GJ 2018 - Proof of Proposition 2 o

e We therefore have

) . ffl c(x* —r)dr
;E)I})E[T‘I ] =T + W

and i
[ ela® =r)dr s
|

a clx* —ry) -

=1

In sum, as o — 0, m*(r) — ™ — r for r € [r1,72] and 0 otherwise
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GJ 2018 - Proof of Proposition 2 o

e We therefore have

) . ff; c(x* —r)dr
;E)I%)E[T‘I ] =T + W

and i
f:l c(z* —r)ydr §
|

a clx* —ry) -

=1

In sum, as o — 0, m*(r) — ™ — r for r € [r1,72] and 0 otherwise

e The incidence of runs can be calculated as follows:
I*(r)=® | L(z* —r—m*) | converges to 0 if r >y and to 1 if

r<<nr
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GJ 2018 - Manipulation strategy graph
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GJ 2018 -Comparative statics s

° klim r1(k) = ro(k) = rPP and ry > rPP > r; (Corollary 3)
— 00
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e Reporting discretion has negative externalities for FIs with
r € [rPP ) as (%zm < 0 (Proposition 4)
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e Reporting discretion has negative externalities for FIs with
r € [rPP ) as 8“(1‘) < 0 (Proposition 4)

e Proposition 3: Reportlng discretion reduces the incidence of runs
. g . o (k) ) . . .
in equilibrium, i.e., =5~ > 0; moreover, reporting discretion
affects panic-based and fundamental-based runs differently
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° klim r1(k) = ro(k) = rPP and ry > rPP > r; (Corollary 3)
— 00

e Reporting discretion has negative externalities for FIs with

r € [rPD ry] as 3’"2(") < 0 (Proposition 4)

e Proposition 3: Reportlng discretion reduces the incidence of runs
in equilibrium, i.e., a%,(ck) > (; moreover, reporting discretion

affects panic-based and fundamental-based runs differently

1. If k > k, reporting discretion reduces panic-based runs but does
not affect fundamental-based runs; that is, m > 7B if k > k
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GJ 2018 -Comparative statics

° klim r1(k) = ro(k) = rPP and ry > rPP > r; (Corollary 3)
— 00

e Reporting discretion has negative externalities for FIs with
r € [rPP ) as 8“(1‘) < 0 (Proposition 4)

e Proposition 3: Reportlng discretion reduces the incidence of runs
. g . o (k) ) . . .
in equilibrium, i.e., =5~ > 0; moreover, reporting discretion
affects panic-based and fundamental-based runs differently

1. If k > k, reporting discretion reduces panic-based runs but does
not affect fundamental-based runs; that is, m > 7B if k > k

2. If k < k, reporting discretion eliminates panic-based runs and
reduces fundamental-based runs; that is, r; < rfB if k < k
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GJ 2018 -Comparative statics
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3.

klim r1(k) = ro(k) = rPP and ry > rPP > r; (Corollary 3)
— 00

Reporting discretion has negative externalities for FIs with

r € [rPP ) as 8“(1‘) < 0 (Proposition 4)

Proposition 3: Reportlng discretion reduces the incidence of runs
. g . o (k) ) . . .

in equilibrium, i.e., =5~ > 0; moreover, reporting discretion
affects panic-based and fundamental-based runs differently

. If k > k, reporting discretion reduces panic-based runs but does

not affect fundamental-based runs; that is, 71 > '8 if k > k

. If k < k, reporting discretion eliminates panic-based runs and

reduces fundamental-based runs; that is, r, < r#B if k < k

The cut-off k is decreasing in §

Disclosure and fair value accounting in banking Reporting discretion 36 / 53



GJ 2018 - Reporting discretion graph
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GJ 2018 - Takeaway and implications U

e The lower the reporting discretion, the more likely creditors will
run on a bank
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e The lower the reporting discretion, the more likely creditors will
run on a bank

e Reporting discretion may be necessary to reduce panic-based
runs but too much reporting discretion would weaken market
discipline

e The more severe the coordination problem, the more reporting
discretion should allow

e Implication 1: Controlling for the distribution of fundamentals,
the lower the reporting discretion the more bank failures
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GJ 2018 - Takeaway and implications

e The lower the reporting discretion, the more likely creditors will
run on a bank

e Reporting discretion may be necessary to reduce panic-based
runs but too much reporting discretion would weaken market
discipline

e The more severe the coordination problem, the more reporting
discretion should allow

e Implication 1: Controlling for the distribution of fundamentals,
the lower the reporting discretion the more bank failures

e Implication 2: the more severe the coordination problem, the
more sensitive bank failure is to reporting discretion
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DUKE

Contents o

» How fair value accounting affects banks



Overview

e Fair value accounting (or mark-to-market accounting) requires
marking assets (and sometimes liabilities) to their market or fair
value and changes in the fair value affects shareholders’ equity
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marking assets (and sometimes liabilities) to their market or fair
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e Opponents argue that in an economy with multiple frictions,
alleviating one friction may not necessarily be better, e.g.,
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Overview

DUKE

e Fair value accounting (or mark-to-market accounting) requires
marking assets (and sometimes liabilities) to their market or fair
value and changes in the fair value affects shareholders’ equity

e Proponents argue that fair value accounting provides more
transparency

e Opponents argue that in an economy with multiple frictions,
alleviating one friction may not necessarily be better, e.g.,

— Plantin et al. (2008): when prices are distorted because of
strategic complementarities, fair value accounting exacerbates
such distortion -> I discussed this paper briefly in Module 5.6
Real effects of mark-to-market accounting
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Overview
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e Fair value accounting (or mark-to-market accounting) requires
marking assets (and sometimes liabilities) to their market or fair
value and changes in the fair value affects shareholders’ equity

e Proponents argue that fair value accounting provides more
transparency

e Opponents argue that in an economy with multiple frictions,
alleviating one friction may not necessarily be better, e.g.,

— Plantin et al. (2008): when prices are distorted because of
strategic complementarities, fair value accounting exacerbates
such distortion -> I discussed this paper briefly in Module 5.6
Real effects of mark-to-market accounting

— Plantin and Tirole (2018): when prices are based on others’
actions, relying on fair value reduces incentive to rely on one’s
own information, which in turn reduces price informativeness and
generates inefficiencies
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Overview
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e Fair value accounting (or mark-to-market accounting) requires
marking assets (and sometimes liabilities) to their market or fair
value and changes in the fair value affects shareholders’ equity

e Proponents argue that fair value accounting provides more
transparency

e Opponents argue that in an economy with multiple frictions,
alleviating one friction may not necessarily be better, e.g.,

— Plantin et al. (2008): when prices are distorted because of
strategic complementarities, fair value accounting exacerbates
such distortion -> I discussed this paper briefly in Module 5.6
Real effects of mark-to-market accounting

— Plantin and Tirole (2018): when prices are based on others’
actions, relying on fair value reduces incentive to rely on one’s
own information, which in turn reduces price informativeness and
generates inefficiencies

— Bleck and Gao (2023): Fair-value accounting improves ex-post
valuations but may have adverse ex-ante real effects (as banks
main retain more loans -> appear more risky -> reduce loan
origination, which hurts the real economy
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BG 2023 - Model setup e

e Three dates 0, 1, 2.
e Date 0: The bank originates a loan

e Date 1: The bank learns about the loan quality, chooses what
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e Date 0: The bank originates a loan

e Date 1: The bank learns about the loan quality, chooses what
fraction of the loan to retain and sells the rest to the loan market

e Date 2: All uncertainties resolved and the loan pays off
e Risk-free rate normalized to zero and everybody is risk-neutral
e There is a continuum of ex ante identical banks

e The representative bank finances risky loans with insured
deposits and equity

e The bank’s objective is to maximize the market value of equity

e Each $1 risky loan the bank retains on the balance sheet has to
be financed by at least v equity and at most 1 — ~ deposits (a
capital requirement of )

e The bank also has to pay ¢ for each unit of risky asset it retains
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BG 2023 - Loan origination and retention

e At date 0, the bank originates a risky loan with principal By,
which is also the loan’s book value at t = 0
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BG 2023 - Loan origination and retention

e At date 0, the bank originates a risky loan with principal By,
which is also the loan’s book value at ¢t =0

e The loan’s face value is R and thus the interest rate is 5

e At date 2 the loan either pays off R in full or pays off 0, i.e., the
cash flow from the loan x € {0, R}

e The probability of 2 = R is also a random variable 6 € {g,b}
with 1 > ¢ > b > 0, 0 also called the quality/type of the
loan /bank; assume that gR > By > bR, i.e., a good (bad) loan
generates a positive (negative) NPV

e Loan quality can be improved by the bank’s origination effort m:
exerting (publicly observable) effort m results in § = g with
probability m but incurs a cost s(m) to the bank

e At date 1, the bank privately observes 6 and makes the retention
decision

e Retention is costly as the bank needs to pay ¢ for every unit of
the risky loan retained

e The bank chooses to retain k € [0, 1] portion of the loans on its
books and sells the 1 — k portion with a per unit price p(k)
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BG 2023 - Accounting measurement

e Accounting method determines the valuation of the retained
portion of the loan on the bank’s balance sheet
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BG 2023 - Accounting measurement

e Accounting method determines the valuation of the retained
portion of the loan on the bank’s balance sheet

e Accounting method matters because ~ is based on accounting
measures of assets

e Consider two accounting regimes:

— Historical cost (HC) - retained loans recorded at By
— Mark to market (MTM) - retained loan marked to the market
price of the sold portion.

TABLE 1
The Bank’s Balance Sheets
Row Cash Loan Deposits Book equity
1 0 By (1=7)By 7Bo
2 CASH KBy (1= y)kBy EQUITY
3 0 kB, (1= 9)kBy 7k By
4 ki 0 (1= )kBy ki —(1-9)B1]
5 =2after dy 0 0 0 0
CASHA(1 —k)p — ke + (1 — y)(kBy — Bo) + ¢® and

EQUITY £(1 —k)(p — Bo) + k(By — Bo) — ke +¢ + 7By,
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BG 2023 - Solving for equilibrium s

e An equilibrium characterized by {m, k*, p*(k)} and solve through
backward induction.
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e An equilibrium characterized by {m, k*, p*(k)} and solve through
backward induction.

e Equity value of a bank of type 6 at t =1 is Vig = d; + Fyg[da(2)].

e From the bank’s balance sheets table
do(z) = kmax{z — (1 —v)Bi{', 0}, where the superscript A
denotes the accounting regime (either HC or MM). This payoff is
essentially the payoff of a call option with a strike price equalling
(1 —~)B{*. This call option can be replicated by the underlying
loan x plus a put option with the same strike price plus cash.
Define the put option as

Ag 2 Brglmax{(1 —7)B{ — 2,0}] = (1 — 0)(1 — v) B

Disclosure and fair value accounting in banking Fair value accounting 43 / 53



BG 2023 - Solving for equilibrium s

e An equilibrium characterized by {m, k*, p*(k)} and solve through
backward induction.

e Equity value of a bank of type 6 at t =1 is Vig = d; + Fyg[da(2)].

e From the bank’s balance sheets table
do(z) = kmax{z — (1 —v)Bi{', 0}, where the superscript A
denotes the accounting regime (either HC or MM). This payoff is
essentially the payoff of a call option with a strike price equalling
(1 —~)B{*. This call option can be replicated by the underlying
loan x plus a put option with the same strike price plus cash.
Define the put option as

Ag 2 Brglmax{(1 —7)B{ — 2,0}] = (1 — 0)(1 — v) B

e From table 1, we also have
dy = vBo + (1 = k)(p — Bo) — ke + k(B{* — Bo) + ¢” —vkB{,
where e is some exogenous earnings from other sources so the
bank does not violate capital requirement at date 1; dy is the
same as CASH defined in table 1
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BG 2023 - Solving for the equilibrium s

e We thus have

Vie = di+ Ew[dg(.ﬁ)]
= (1—k)p+k[—c+ Eig(z) + Ag] — (1 —7)Bo +¢°
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BG 2023 - Solving for the equilibrium

e We thus have
Vie = di+ Eyglda(x)]
= (1-FKkp+kl—c+ Eplx)+ A — (1 —V)Bo—i—eo

e Accounting measurement affects Vi through Bj, and the impact
is

8V19 - Bdl 8E19[d2 (.’L)]
oB, 0B 0B,
B dAg
= k{l—v—[(l—v)—f&)]}
DAy
= k—2=k(1-0)(1-
kg, =k1=0)1-7)
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BG 2023 - Solving for the equilibrium

e We thus have
Vie = di+ Eyglda(x)]
= (1-FKkp+kl—c+ Eplx)+ A — (1 —’y)Bo—i—eO

e Accounting measurement affects Vi through Bj, and the impact
is

8V19 - 8d1 + 8E19[d2(.’£)]
0B, 0B 0B
B 94
= k{l—v—[(l—v)—TBl)]}
DAy
= k—2=k(1-0)(1-
kg, =k1=0)1-7)

e Therefore Vg increases in By (early recognition of earnings is
valuable) whenenver 6 < 1 (the bank has some default risk) and
~v < 1 (uses some deposits); in addition, the effect of accounting
measurement on Vig is completely through the effect on Ay, the
value of the put option
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BG 2023 - Solving for the equilibrium s

e Lemma 1 shows that the put option value is increasing in By but
decreasing in 6 and ~
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~ => a higher loan value B; and a lower capital requirement ~
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BG 2023 - Solving for the equilibrium o

e Lemma 1 shows that the put option value is increasing in By but
decreasing in 6 and ~

e Intuition: the value of a put option increases in its strike price
and volatility

e The strike price, (1 —v)Bjy, is increasing in B and decreasing in
~ => a higher loan value B; and a lower capital requirement ~
allows the bank to increase its deposit funding for a given loan

A lower 6 increases default risk and thus the underlying volatility
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BG 2023 - Solving for the equilibrium

e Banks can use their retention decisions k to signal their private
information 6 - a separating equilibrium; market perfectly infers
0 from bank’s decision k (similar to the signaling models starting
from Spence 1973)
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BG 2023 - Solving for the equilibrium

e Banks can use their retention decisions k to signal their private
information 6 - a separating equilibrium; market perfectly infers
0 from bank’s decision k (similar to the signaling models starting
from Spence 1973)

e Assume that the bank of type 6 retains k‘g;‘* of loans; then, since
the market perfectly infers 6, p(k;*) = gR and p(ki**) = bR

e Under MTM, BM* = gR or bR, depending on kg‘*; and under
HC, Bf* = B,

e Lemma 2 shows that such separating equilibrium is sustainable:
Bad types has a higher net cost of retention than good banks,
i.e., the single-crossing property is satisfied

e Proposition 1 characterizes the optimal retention decision: when
c>cq2 (1 —0)(1 —~)Bi for A € {H, M}, there is a unique
separating signaling equilibrium (surviving the intuitive criterion)

kA* — (g—D)R
g (g—b)R+c—Ay

k{;‘* = 0. The per unit loan prices conditional on retention are
p (k) =gRif k> k;* and bR if k < k;‘*

when good types retain and bad types retain
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BG 2023 - Loan origination decision

e At date 0, the bank chooses m to maximize
Vit (m) = mVig" + (L= m)Vy™ — s(m),
resulting in first order condition

s'(m™*) = Vig" = Viy" = (9 = DR — kg* (¢ — Ay)
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BG 2023 - Loan origination decision

e At date 0, the bank chooses m to maximize
Vi (m) = mVA* + (1 — m)Vid* — s(m),
resulting in first order condition
$(mA%) = Vi Vil = (g — )R~ k" (c — Ay)

e Under first-best when @ is publicly observed, since retention is
costly, neither types of banks retains any loans, then first order
condition results in

S (m"P*) = (g = bR > ¢/ (m™)
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BG 2023 - Loan origination decision

e At date 0, the bank chooses m to maximize
Vi (m) = mVA* + (1 — m)Vid* — s(m),
resulting in first order condition
$(mA%) = Vi Vil = (g — )R~ k" (c — Ay)

e Under first-best when @ is publicly observed, since retention is
costly, neither types of banks retains any loans, then first order
condition results in

S (m"P*) = (g = bR > ¢/ (m™)

e Therefore m”* < mB* as the costly retention reduces the
marginal benefit of exerting effort, results in less origination effort
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BG 2023 - Effects of different accounting

e Proposition 2: In equilibrium, the book value of the loan of good
banks is (weakly) higher under MTM; all else equal, this
(weakly) higher book value increases the good bank’s equity
value and ex ante origination effort
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BG 2023 - Effects of different accounting

e Proposition 2: In equilibrium, the book value of the loan of good
banks is (weakly) higher under MTM; all else equal, this
(weakly) higher book value increases the good bank’s equity
value and ex ante origination effort

e MTM has a beneficial effect on loan retention: Good bank
retains more loans under MTM (Proposition 3)

e Intuition: since book value of loans for good banks is higher unde
MTM, mimicking good banks by retaining some loans becomes
more attractive for bad banks, resulting in good banks having to
retain more loans —=> MTM increases the signaling cost for good
banks
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BG 2023 - Effects of different accounting s

e There exists a unique threshold of retention cost ¢ such that the
bank has lower origination effort under MTM if and only if ¢ > ¢
(Proposition 4).

Disclosure and fair value accounting in banking Fair value accounting 49 / 53



BG 2023 - Effects of different accounting s

e There exists a unique threshold of retention cost ¢ such that the
bank has lower origination effort under MTM if and only if ¢ > ¢
(Proposition 4).

e Intuition: the effect of MTM on banks’ origination effort

Disclosure and fair value accounting in banking Fair value accounting 49 / 53



BG 2023 - Effects of different accounting s

e There exists a unique threshold of retention cost ¢ such that the
bank has lower origination effort under MTM if and only if ¢ > ¢
(Proposition 4).

e Intuition: the effect of MTM on banks’ origination effort

— Positive effect: a better reflection of good bank’s loans and
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high quality loans
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— Positive effect: a better reflection of good bank’s loans and
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BG 2023 - Effects of different accounting

e There exists a unique threshold of retention cost ¢ such that the
bank has lower origination effort under MTM if and only if ¢ > ¢
(Proposition 4).

e Intuition: the effect of MTM on banks’ origination effort

— Positive effect: a better reflection of good bank’s loans and
increases banks’ origination effort to increase the likelihood of
high quality loans

— Negative effect: Higher benefit of retention results in bad banks
more likely to mimic good banks, forcing banks to retain more.
This higher cost for good banks decrease banks’ origination effort
to increase the likelihood of high quality loans

— When c increases, the negative effect increase faster and
eventually dominates than the positive effect, leading to lower
origination effort under MTM. Key driving force: switching to
MTM increase the bad bank’s put option value more due to
higher volatility (Lemma 4)
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BG 2023 - Takeaway and implications

e Fair value accounting improves the measurement of ex-post loan
performance, which is beneficial.
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BG 2023 - Takeaway and implications

e Fair value accounting improves the measurement of ex-post loan
performance, which is beneficial.

e At the same time it also increases the incentive for bad banks to
mimic good banks, resulting in good banks having to retain more
loans, which is costly and reduces banks’ ex ante incentives to
become good banks

e Implications:

— Switching to fair value accounting results in banks retaining more
loans on the balance sheet and thus be more risky.

— Interpreting ¢ as regulatory ratio, switching to fair value
accounting resulting in a decrease in loan quality is more likely
for banks subject to high regulatory ratio requirements

— Interpreting ¢ as banks’ opportunity cost, switching to fair value
accounting resulting in a decrease in loan quality is more likely
for banks that have better outside opportunities (e.g., during
boom periods or when the competition between banks is low)

Disclosure and fair value accounting in banking Fair value accounting 50 / 53



DUKE

References

e Bertomeu, J., Mahieux, L. and Sapra, H., 2023. Interplay
between accounting and prudential regulation. The Accounting
Review, 98(1), pp. 29-53.

e Bleck, A. and Gao, P., 2023. Mark-to-market, loan retention, and
loan origination. The Accounting Review, 98(1), pp. 83-107.

e (Calomiris, C.W. and Kahn, C.M., 1991. The role of demandable
debt in structuring optimal banking arrangements. American
Economic Review, pp. 497-513.

e Chen, Q., Goldstein, I., Huang, Z. and Vashishtha, R., 2024.
Liquidity transformation and fragility in the US banking sector.
Journal of Finance, 79(6), pp. 3985-4036.

e Corona, C., Nan, L. and Zhang, G., 2019. Banks’ asset reporting
frequency and capital regulation: An analysis of discretionary use
of fair-value accounting. The Accounting Review, 94(2), pp.
157-178.

e Corona, C., Nan, L. and Zhang, G., 2019. The coordination role
of stress tests in bank risk-taking. Journal of Accounting
Research, 57(5), pp. 1161-1200.

Disclosure and fair value accounting in banking Fair value accounting 51 /53



DUKE

References

e Dang, T.V., Gorton, G., Holmstrom, B. and Ordonez, G., 2017.
Banks as secret keepers. American Economic Review, 107(4), pp.
1005-1029.

e Gennaioli, N., Shleifer, A. and Vishny, R.W., 2013. A model of
shadow banking. Journal of Finance, 68(4), pp. 1331-1363.

e Goldstein, I. and Pauzner, A., 2005. Demand-deposit contracts
and the probability of bank runs. Journal of Finance, 60(3), pp.
1293-1327.

e Gorton, G. and Winton, A., 2003. Financial intermediation. In
Handbook of the Economics of Finance (Vol. 1, pp. 431-552).
Elsevier.

e Heaton, J.C., Lucas, D. and McDonald, R.L., 2010. Is
mark-to-market accounting destabilizing? Analysis and
implications for policy. Journal of Monetary Economics, 57(1),
pp. 64-75.

Disclosure and fair value accounting in banking Fair value accounting 52 / 53



DUKE

References

e Milbradt, K., 2010. Comment on: “Is mark-to-market accounting
destablizing? Analysis and implications for policy” by John
Heaton, Deborah Lucas and Robert McDonald Journal of
Monetary Economics, 57(1), pp. 76-77.

e Morris, S. and Shin, H.S., 2000. Rethinking multiple equilibria in
macroeconomic modeling. NBER macroeconomics Annual, 15,
pp. 139-161.

e Spence, M., 1973. Spencel973-Job Market Signaling. The
Quarterly Journal of Economics, 87(3), pp. 355-374.

Disclosure and fair value accounting in banking Fair value accounting 53 / 53



	Overview of disclosure in banking literature
	Introduction to modeling of bank runs
	How earnings management affects disclosure which in turn affects bank run
	How fair value accounting affects banks

