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Previous class

@ The real effects of fair value accounting

o Plantin et al. (2008): when prices are distorted because of strategic
complementarities, relying on prices exacerbates such distortion
whereas historical cost accounting introduces inefficiency due to
cherry-picking sales to capture the fair value gain

o Plantin and Tirole (2018): relying on prices based on others’
actions/signals reduces incentive to rely on one's own information,
contributing to fire sale inefficiencies when prices are low; a
conservative bias, by reducing the informativeness of bad news, may
reduce such inefficiencies
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This class - more on fair value accounting

@ More on real effects of fair value accounting

e Bleck and Liu (2007): Fair-value accounting disciplines managers' real
actions whereas historical cost hides such actions and may lead to
stock market crashes (there is a finance literature on crash risk)

o 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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BL 2007 - Model Setup

@ Three dates: 0, 1, 2, a firm/shareholder endowed with a project and a
manager operating the project.

@ The historical cost of the project normalized to 1.

@ The market value of the project at date 1 (2) is 1+ g3
(1+ &)1+ &)

@ Assume g1 = €1 and g» = pg1 + €2, i.e., the returns are positively
autocorrelated, where p > 0, €1 uniform on [—a, a] and & uniform on
[—b, b] and ¢; independent of ¢;.

e Two frictions: only the manager knows g; and g» (informational
friction); the manager lives shorter than the firm, leaves shortly before
the returns at date 2 is realized, and would prefer the project
continued rather than liquidated (agency friction).
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BL 2007 - Model Setup, continued

@ The shareholder is risk-neutral and the objective is to maximize the
firm’s terminal value at date 2.

@ The manager is also risk-neutral and the objective is to maximize the
book value shortly before the terminal value at date 2 is realized
(equivalent to a base salary based on the book value at date 0 and a
bonus based on accounting profit shortly before date 2) plus a private
benefit from project continuation.

@ The manager chooses the proportion of project, denoted as a € [0, 1],
to sell at date 1.

@ Thisresultsin BVy =ax (1+g1)+ (1 —a) x1=1+4ag -> the
shareholder only knows &gy but does not know either « or gy perfectly.

@ If the shareholder chooses to continue, the manager can choose how
much of the remaining 1 — & portion to sell shortly before he leaves.

@ The paper also interprets a as the (inverse of) the transparency of the
financial markets -> higher a implies more opaque markets.

Xu Jiang () BA 932 Session 12 Fair Value Accounting Col April 16th, 2024 5/ 42



BL 2007 - Equilibrium with opaque financial markets

@ Theorem 2: when a is sufficiently large (a > a* for some a*), the
manager sells nothing if and only if gy is sufficiently small or
sufficiently large (i.e., g1 € [—a, a] U[3, a| for some a and 3;
otherwise the manager sells a fraction of the project. The shareholder
always continues the project -> More opaque market results in
pooling equilibrium.

@ Intuition: If the shareholder infers that g1 < 0 the shareholder will
liquidate -> the manager will never sell when observing g1 < 0 as
sellig any « > 0 will lead to such inference as the shareholder observes
BV; < 1 (recall that BV; =1+ ag; < 1if and only if &« > 0 and
g1 < 0) -> shareholder will infer that g > 0 for any BV; > 1 and
thus continue -> shareholder will infer that gy is either very good or
very bad when observing BV; = 1 but when a is sufficiently large the
gain from continuing good project dominates.
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BL 2007 - Proof of Theorem 2

@ Denote the manager's strategy as a function f that maps g into the
proportion of shares sold at date 1, «, i.e., « = f(g1) and the
shareholder’s strategy as aS(Bvl) €{liquidate, continue}, i.e., the
shareholder chooses whether to liquidate or continue based on the
book value at time 1.

@ First consider the shareholder’s strategy. The shareholder considers
the trade-off between liquidating the project at date 1 or delaying
liquidation till time 2 so he needs to compare the date-1 market value
of the project with its expected date-2 market value.
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BL 2007 - Proof of Theorem 2, continued

e Date 1's liquidation value is MV; = (1 + g1), whereas date 2's
expected market value, conditional on the manager selling & portion
at date 1, is

MVy =a(l+g)+(1—a)(1+g)E[(1+g)|BVA]
@ We therefore have

MV, — MV, = (]_ — lX)(l +g1)E[g2|BV1]
(1—a)(1+g)pElg1|BVA],
so the shareholder need to infer gy from the reported BV;. and

MV, > MV; and thus shareholder will not liquidate the project at
date 1 if and only if E[gi|BV4] > 0.
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BL 2007 - Proof of Theorem 2, continued

o Given that BV; =1+ agy and a > 0, the shareholder will infer that
g1 > 0 and continue if BV; > 1 and that gy < 0 and liquidate if
Bv; < 1.

e When BVj =1, it is possible that either « = 0 or g = 0 (or both).
The shareholder conjecture that the manager chooses « = 0 (and
thus BV4 = 1) if and only if g1 € [—a, a] U [3, a] for some a and 3 to
be determined. We later verify that the conjecture is correct.
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BL 2007 - Proof of Theorem 2, continued

@ Under this conjecture, we have

E[MVs — MV; 1]
= E[(1+g1)pgl]

1 a a
B m[/, (Hgl)f’gldgﬁ/, 1+ g1)pgidgi]
— 1 25 1.5 30 1 5, 5
B 2a—|—g—5[3a 3@ —2°) — 5@ -2l

@ Therefore, given 3 and a, E[MV, — MV4] is increasing in a so it is
positive if and only if a > a* = [2(2% — a%) + 3(3° — 3]s,
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BL 2007 - Proof of Theorem 2, continued

@ Now consider the manager's strategy. Suppose the manager observes
g1 > 0, then BV; > 1 as a > 0. Since the shareholder will always
continue, the manager is not concerned about date 1 liquidation. The
manager wants therefore to maximize the book value when he leaves
shortly before date 2, denoted as BV,_. We have

BVQ_ = l\/Iax(BVl,I\/IVQ_):I\/Iax(Bvl,MVQ)
= Max(1+ag,a(l4+g)+(1—a)(14+g)(1+g)).

@ Therefore when observing gi > 0, the manager will choose a to
maximize BV,_.

@ When observing g1 < 0, if the manager chooses any « > 0, then
BVi < 1, implying liquidation at date 1, which is worse off for the
manager then choosing &« = 0, BV; =1 and the project may not be
liquidated at date 1.
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BL 2007 - Proof of Theorem 2, continued

o Finally, need to show that the manager will not sell when gy is
sufficiently large and sell some when gy is not.

@ Note that at date 1,

E[MVz|gi] = a(1+g1) + (1 —a)(1+ &) (1 + E[g|a1]) =
a(l+g1)+ (1—a)(1+g)(1l+pg).

@ Therefore, BV; < MV,_ if and only if & < (1 —a)(1+ g1)(1+ pg1)
and the right hand side increasing in g1. Therefore, when gj is
sufficiently large, &« = 0 is the optimal solution. When g is
sufficiently small, selling some may be optimal.

@ Intuitively, when gy is sufficiently large, the manager expects g» to be
sufficiently large, therefore making not selling and holding the option
to sell at date 2 when the realization of g is large optimal; when gj is
not large, the manager would like to book some gain to increase the
book value at date 2 as historical cost does not record this value
increase unless realized (similar to Plantin et al. 2008).
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BL 2007 - Theorem 2, graphical illustration
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FIG. 4— The manager’s strategy in the pooling equilibrium.
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BL 2007 - Equilibrium, continued

@ Theorem 3: when a is sufficiently small, the manager sells nothing if
and only if g3 < 0 and sells something if gg > 0. The shareholder
continues when observing BV; > 1 but liquidates when observing
BV; <1 -> More transparent market results in separating equilibrium

@ Intuition: When a is sufficiently small, the manager can no longer
pool the bad with the good project. Therefore the manager sells some
portion of the project to signal g3 > 0.

@ Proof: Essentially following Theorem 2. Just note that when a < a*,
E[MV, — MV;] is always negative based on the conjecture that the
manager chooses « = 0 if and only if g1 € [—a, a] U3, a] for some a
and 3. So the shareholder will want to liquidate the project.
Therefore the manager with gy sufficiently good will want to sell,
resulting in BV; = 1 perfectly indicative of g3 < 0. We thus have a
separating equilibrium.
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BL 2007 - Implications

@ Proposition 4: Under historical cost accounting, more opaqueness
results in more frequent and severe asset price crashes.

@ Intuition: more opaque accounting provides a tool for the manager to
hide the firm’s true performance, leading to more severe and frequent
crashes when truth eventually comes out.

o Consistent with the literature on crash risk (Myers and Jin 2004).
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BL 2007 - Proof of Proposition 4

@ Consider the change in share price between date 1 and date 2 and
focus on the ex post realization to be ¢ = —a and &, = —b, i.e., the
most pessimistic outcome.

e For a transparent financial market (i.e., a < a*), the whole project is
liquidated at date 1. Therefore there is no change in share price,
denoted as s, between date 1 and date 2, resulting in
As = s1 — s, =0, i.e., the firm price does not change in the second
period.
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BL 2007 - Proof of Proposition 4, continued

e For an opaque financial market (i.e., a > a*),

51 = E[MV2|BV1=1]
E[(1+g1)(1+pg1)|BV1 = 1]

1
28+a_3/ﬂ+/ +61)(1+ pg1)dg

- 2a—|—a— {[

I\)\I—‘ [—

(0+1)a* + 4]
—[—*pa + *(p+ 1)a® —a

[ pa + 5 (p+1)a — 3
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BL 2007 - Proof of Proposition 4, continued

@ The share price at T is the firm's liquidation value, which is
s =(1—a)(l—pa—b).
@ The price change is therefore

As = s—5
e (H R R
—[—%pa3+%(p+1)az—a]
+[%pa3+%(p+1)a2—a]
-3+ 30+ 1P~ 3]}~ (1-2)(1 —pa—b)
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BL 2007 - Proof of Proposition 4, continued

@ It can be shown that As increases in a so more opaque accounting
results in more severe stock market crash. In addition, when a
increases from < a* to > a*, As also goes from 0 to a positive
number (implying a price drop at date 2). Therefore, more opaque
accounting also results in more frequent stock market crash.
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BL 2007 - Implications, continued

@ Proposition 5: fair value accounting (when gj is revealed) results in
less severe and frequent asset price crashes relative to historical cost
accounting and an opaque financial market.

@ Proposition 6: Unconditional volatility of the asset price at period 2 is
higher under historical cost accounting relative to mark-to-market.

@ Intuition: mark-to-market results in assets with low values being
liquidated in advance and thus a truncated (from below) distribution
of asset price at period 2, resulting in lower volatility.

@ Proposition 7: Under historical cost accounting, the lower (higher)
the book value at date 1, the higher (lower) the uncertainty/volatility
about the liquidation value at date 2 -> the “Black” effect.

@ Intuition: historical cost accounting transfers volatility across time ->
lower volatility at date 1 implies higher volatility at date 2.
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BL 2007 - Take-away

@ Historical cost accounting allows bad type managers to pool with
good type managers, resulting in subsequently higher volatility and
more severe market crashes.

@ Implications:

e Moving to fair value accounting, or in general, more transparent
accounting reduces stock crash risk

e Moving to fair value accounting, or in general, more transparent
accounting reduces stock return volatility

e Moving to fair value accounting, or in general, more transparent
accounting reduces the negative correlation between book value and
subsequent uncertainty/volatility (the “Black” effect)
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BG 2023 - Model setup

Three dates 0, 1, 2.

Date 0: The bank originates a loan.

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.

Date 2: All uncertainties resolved and the loan pays off.

Risk-free rate normalized to zero and everybody is risk-neutral.
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BG 2023 - Model setup, continued

@ There is a continuum of ex ante identical banks.

@ The representative bank finances risky loans with insured deposits and
equity.
@ The bank’s objective is to maximize the market value of equity.

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

@ The bank also has to pay c¢ for each unit of risky asset it retains.
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BG 2023 - Model setup, loan origination

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

R—By
By -

o 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}.

@ The loan’'s face value is R and thus the interest rate is

@ The probability of x = R is also a random variable 6 € {g, b} with
1>g>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.

@ Loan quality can be improved by the bank’s origination effort m:
exerting (publicly observable) effort m results in 6 = g with
probability m but incurs a cost s(m) to the bank with s(m) satisfying
standard cost function conditions.
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BG 2023 - Model setup, loan retention

@ At date 1, the bank privately observes 8 and makes the retention
decision.

@ Retention is costly as the bank needs to pay c for every unit of the
risky loan retained.

@ 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 - Model setup, accounting measurement

@ Accounting method determines the valuation of the retained portion
of the loan on the bank's balance sheet.

@ Accounting method matters because y is based on accounting
measures of assets.

@ Consider two accounting regimes:

o Historical cost (HC) - retained loans recorded at By
o Mark to market (MTM) - retained loan marked to the market price of
the sold portion.
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23 - Bank's balance sheets

TABLE 1
The Bank’s Balance Sheets

Row Events Cash Loan Deposits Book equity

1 =0 0 B, (1—7)By 7By

2 =1 after sale before d; CASH kB, (1 —y)kB, EQUITY

3 =1 after d, 0 kB, (1 —y)kBi kB

4 =2 belore d» kx 0 (1 —y)kBy k[x—(1—9)B1]
5 t=2 after d, 0 0 0 0

CASHA(1 —k)p — ke + (1 —y) (kB — By) + ¢® and
EQUITY £ (1 — k)(p — Bo) + k(By — By) — ke +& + 7By
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BG 2023 - Solving for equilibrium

@ 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 Vi = di + Eqg[da(x)].

@ From the bank's balance sheets table
db(x) = kmax{x — (1 —v)B{*, 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 £ Erlmax{(1—7)Bf —x,0}] = (1-0)(1 —7)B{.

@ From table 1, we also have
di =By + (1 —k)(p— By) — ke + k(Bf* — By) + €® — vKB{,
where € is some exogenous earnings from other sources so the bank
does not violate capital requirement at date 1. d; is the same as
CASH defined in table 1.
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BG 2023 - Solving for equilibrium, continued

@ We thus have
Vip = di+ Eiglda(x)]
= (1—Kk)p+k[—c+ Ep(x) + Ag] — (1 —)By + €.

@ Accounting measurement affect Vig through Bj, and the impact is

8V19 _ 8d1+8E19[d2(x)]

0B; 0B, 0B;
_ dAg
= kl-7-[A-71 -1}
_ 0Ag
= kg = k(1-0)(1-1).

@ Therefore Vig increases in B; (early recognition of earnings is
valuable) whenenver 6 < 1 (the bank has some default risk) and
¥ < 1 (uses some deposits). In addition, the effect of accounting
measurement on Viy is completely through the effect on Ay, the value
of the put option.
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BG 2023 - Solving for equilibrium, continued

@ Lemma 1 shows that the put value option is increasing in B; but
decreasing in 6 and .

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

@ The strike price, (1 — 7)Bi, is increasing in By and decreasing in 7y
-> a higher loan value B;j and a lower capital requirement 7 allows
the bank to increase its deposit funding for a given loan.

@ A lower 8 increases default risk and thus the underlying volatility.
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BG 2023 - Solving for equilibrium, continued

@ Banks can use their retention decisions k to signal their private
information 0 - a separating equilibrium. Market perfectly infers 6
from bank’s decision k (similar to the Spence signalling models we
discussed last year).

@ Assume that the bank of type 0 retains kg‘* of loans. Then, since the
market perfectly infers 8, p(kg*) = gR and p(kj*) = bR.

o Under MTM, BM* = gR or bR, depending on k4'*; and under HC,
Bl'* = By.

@ 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.
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BG 2023 - Proof of Lemma 2

@ To show that single-crossing property is satisfied, we need to prove

WVig (k) _ aVip(k)
that S Tk

o Take derivative of Vig(k) with respect to k results in

o Vig(k)
ok

= —c—p+ Eplx] + Exg[max{(1 — 7)B{ — x,0}]
= —c—p+OR+(1-6)(1—19)B{
e Since R > B > (1—7)B{,

IVig(k)  dVip(k)
ok ok

=(g-b[R-(1-7)5{]>0.

@ The Lemma is therefore proved.
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BG 2023 - Complete characterization of the optimal

retention decision

o Proposition 1: when ¢ > ¢4 2 (1—b)(1—7)Bf for A€ {H, M},
there is a unique separating signaling equilibrium (surviving the

. - L. . Ax (g—b)R
intuitive criterion) when good types retain kg™ = E=bRic—A; and

bad types retain kf* = 0. The per unit loan prices conditional on
retention are p*(k) = gR if k > kg‘* and bR if k < kg‘* (the price is
defined over the whole range rather than two equilibrium values of k
to incorporate off-equilibrium beliefs that survive the intuitive
criterion).
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BG 2023 - Proof of Proposition 1

@ Proof: We already know from the analysis above that we have a
separating equilibrium. We now need to solve the optimal value of k
given the prices and make sure that those values of ks are incentive
compatible for each type.

@ We need retention to be on net negative for both banks as otherwise
both banks will choose k = 1 and there is no separation: av“’( ) <0
results in c > (1—0)(1—)Bf and a sufficient condition |s
c>cp= (1 —b)(1—7)B}.

@ Incentive compatibility implies that V/}(0) > V{} (kg'), resulting in

(k§)—p(0) o
ki > c+p€kA§ Ei,[x]—Ab' and Vﬁ,(kg‘) > Vfg(O), resulting in
(k4 p(0 .
ki < c+p(pk(A)g)Elz([x)]ng' Under full separation, p(kz') = gR and

p(0) = bR. In addition, Eiz[x] = gR and Ej,[x] = bR. Therefore,

we have
(g—b)R SkAS(g—b)R_
c+(g—b)R—A, — ¢ c—Ag
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BG 2023 - Banks' loan origination decision

o At date 0, the bank chooses m to maximize
Vet (m) = mViy + (1 — m) Vi — s(m),
resulting in first order condition
S'(m™) = iy — iy = (g — b)R — k[ (c — Ag).

@ Under first-best when 8 is publicly observed, since retention is costly,
neither types of banks retains any loans, Then first order condition
results in

s'(mfB*) = (g — b)R > s’ (m™).

o Therefore m** < m™B*, as the costly retention reduces the marginal
benefit of exerting effort, results in less origination effort.

Xu Jiang () BA 932 Session 12 Fair Value Accounting Col April 16th, 2024 35 / 42



BG 2023 - Effects of different accounting regimes

@ 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.

@ Proof: First, BlM =gR > B{" = By so book value is weakly higher.

o Fixing retention strategy to be the same at k}'* (this is all else equal),
bank value under accounting regime A is

vA_ | &8R- (1—7)By+ € — kl'*(c — Ag) when 6 = ¢
10 bR — (1 —7)By + €° when 6 = b '

@ Note that accounting regime affects Vig through By (via Ag) and Vi
is increasing in By. Therefore, Vl’\g > V1'Z— and V} = VH.

@ Recall first order condition for loan origination effort is
s'(m*) = Vi — V() so we have mM > m".
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BG 2023 - Effects of different accounting regimes,

continued

@ MTM has a beneficial effects on loan retention: Good bank retains
more loans under MTM (Proposition 3).

e Proof: Note that k£ = % S0
Mx __ (g—b)R
ke'" = Fa=mrR-a-b=7)gR 2Nd
Hx _ (g—b)R M
ke = e mr-n-aTmm < ks 35 Bo <R

@ 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.

@ Therefore, MTM increases the signalling cost for good banks.
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BG 2023 - Effects of different accounting regimes,

continued

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

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

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

o 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.

e 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 - Proof of Proposition 4

o Note that My — Hy = (1 —0)(1 — v)(gR — By). Therefore
My — H, — (Mg — Hg) = (g — b)(1 —v)(gR — By) > 0. This also
proves Lemma 4 as the difference is the difference in change in put
option value for bad and good banks when switching from HC to
MTM.
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BG 2023 - Proof of Proposition 4, continued

@ We also have

Ac = Vs — vt
= Kkt (c— Hg) — ki (c — Mg)
_ (g — b)R{(g = b)R(Mg — Hg) + MyHg — MgHy — c[(Mb — Hp)
[c+ (g = b)R — My][c + (g — b)R — Hp]
(1-7)(g—b)’R(gR - By)[(1 —g)R—¢] _
[c+ (g — b)R — Mp][c + (g — b)R — Hp)

if and only if ¢ < (1 — g)R. Denote € = max(ca, c) and Ac < 0 if
and only if ¢ > ¢. Note that we also have s'(m”*) = Vfl,* — Vi
with V{}* the same under the two regimes. Therefore, mM* < mH* if

and only if ¢ > €.
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BG 2023 - Takeaway and implications

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

@ 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.

@ Implications:

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

e 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.

o 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).
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What we do not cover and what we do not yet know

@ 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. 2019
JAR)

Fair value accounting/Transparency and prudential regulation (For
examples, see Corona et al. 2018 TAR, Bertomeu et al. 2021 TAR)

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. JF 2013)7 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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