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Previous class

@ How disclosure affect bank runs, when disclosure is modelled in a
different way

o Myatt and Wallace (2012): Disclosure can be modelled as consisting of
a common noise and an idiosyncratic noise

e Common noise does not affect disagreement among others but
idiosyncratic noise does

e In accounting, the precision of common noise can be interpreted as
representing objectivity

e Liang and Zhang (2019) show that objectivity is more effective in
reducing inefficient bank runs through reducing disagreement among
others and thus coordination failure.
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This class - fair value accounting

@ Why fair value accounting may not be good

o Plantin et al. (2008): when prices are distorted because of strategic
complementarities, fair value accounting exacerbates such distortion

o 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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PSS 2008 - Model Setup

@ A continuum of financial institutions (Fls) that are ex ante identical.
3 dates 0,1,2.

@ Date 0: Each FI holds a loan portfolio with recorded exogenous value
v.

@ The portfolio will generate a future cash inflow of v that is
deterministic and unknown to all parties.

@ The only uncertainty is when v will be realized (could be at date 1 or

2). d = Pr(v is realized at date 2).
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PSS 2008 - FI's Decision

o FI's decision is made at date 0: whether to securitize the loan
portfolio and sold at date 1 or hold the portfolio on their balance
sheet.

o If sold, selling price at date 1 p = dv — ¢s. s is the fraction of Fls
that sell. -proxy for illiquidity.

e Conditional on s, the expected proceeds from selling = dv — 75

@ FI's objective: maximize expected period 1 accounting earnings. The
amount of earnings depends on accounting regime.

@ Two accounting regimes: Mark to market (MM) and historical cost

(HC).
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PSS 2008 - MM Regime

Expected date 1 accounting earnings if holding the portfolio
=(1—d)v+d(dv—rys)

Expected date 1 accounting earnings if securitizing the portfolio
=0v—73

So Fl holds if v — 95 < (1 —d)v + d(dv — 7s) which is trivially
satisfied if d < %

This results in Lemma 1: For short-duration portfolio (d < %) all Fls
prefer to hold, and MM achieves first-best.
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PSS 2008 - HC Regime

@ Expected date 1 accounting earnings if holding the portfolio
=(1-d)v+dw

o Expected date 1 accounting earnings if securitizing the portfolio
= dv — ’y%

o Assuming 6 > 1 —d, the Fl sells if v — 5 > (1 — d)v + dvp which
holds when s is small.

Difference between HC and MM: in MM s big = sell; in HC s big =
hold
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PSS 2008 - Proposition 1: Equilibrium in Both Regimes

@ In HC regime, all Fls hold when v < dfgo = Vs and all sell when
v > dvo+3

o * (cherry-picking) and randomize in-between and the
equilibrium is unique under HC.
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PSS 2008 - Proposition 1: Equilibrium in Both Regimes,

Continued

@ Proof: Holding generates a payoff of (1 — d)v + dvy and selling
generates an expected payoff of v — fy%,

e If nobody else chooses to sell, then the payoff from selling is dv. When
dvy
(1—d)v+ dvyy > dv, which is equivalent to v < +5 T = V, then
not selling is the best response, and thus all Fls hold is the unique
equilibrium.
. . ’)/
o If everybody else sells, the expected payoff from selling is v — .
When (1 —d)v + dvyy < év — %, which is equivalent to

d . .
v > d‘f‘;r 7 = v, then selling is the best response and thus all Fls sell

is the unique equmbrium.

o When v € [vy, v*], if nobody else sells, | want to sell, and if everybody
else sells, | want to hold. So the unique equilibrium is everybody sells
with some probability t* such that everybody is indifferent between
holding and selling, i.e., (1 —d)v + dvg = dv — 'ytz—*, resulting in
t* = %[(d-i—ﬁ —1)v—dw].
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PSS 2008 - Proposition 1: Equilibrium in Both Regimes,

continued

@ In MM regime, all Fls hold when v > % = Vv and there are

multiple equilibrium when v < vV (either all of them hold or all of
them sell).

@ Proof: Holding pays off (1 — d)v + d(év — ys) whereas selling
generates 6v — 3.

o Holding is optimal if (1 —d)v + d(év — vs) > év — 3, which is

1
equivalent to v > % When v > % =V, even when

everybody sells, it is optimal to hold. Therefore all Fls hold when
v > V.

e When v < V, then when nobody sells, holding is optimal as the
condition for holding to be optimal becomes v > 0; when everybody
sells, selling is also optimal as the condition for holding to be optimal is
v > V which is violated. Therefore everybody selling and everybody
buying are both equilibria.
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PSS 2008 - Proposition 1: Equilibrium in Both Regimes,

continued

@ Use global game techniques to get unique equilibrium. Suppose
v ~ f(v) and each Fl observes some noisy private signal about v:
xi = v +¢; and ¢ ~ uniform [—7, 7]

o Conjecture a switching strategy such that hold if x; > x* and sell if

x; < x*.
@ The Fl observing x; = x* is indifferent between selling and holding,
resulting in
E *
(1 —d)E[v|x*] + d(OE[v|x*] — vE[s|x"]) = 6E|v|x*] — [52|X ] .
@ Unique equilibrium when noise approaches zero, resulting in
E[v|x*] = x* and E[s|x*] = . Solving results in
* (d_%)'Y _

X :%:m:vc.
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PSS 2008 - Price Analysis

@ Average price at which sales occur= p(v) = dv — 75(2").

@ Under HC:
o When v < v, nobody sells so (hypothetical price) pyc(v) = dv.
e When v, < v < V*L t* fraction sells so
prc(v) = 6v — 7 = (1 d)v + dvp,
o When v > v*, everybody sells so pyc(v) = dv — 3.

e Under MM:

o When v < vc, everybody sells so pyp (v) = dv — 3.
o When v > v, nobody sells so (hypothetical price) pyp (v) = dv.
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PSS 2008 - Price Analysis, graphical illustration

@ Extreme price values more likely under MM.
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FIG. 1.—Price P(v) as a function of fundamental v.
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PSS 2008 - Welfare analysis

@ Welfare is defined as (the negative of) L(v) = s(v)[v — average price
at which sales occur] =aggregate expected loss to Fls.
@ Under historical cost:
o When v < vy, nobody sells so Lyc(v) = 0.
o When v, < v < v*, t* fraction sells so Lyc(v) =
t'lv—(6v—7r5) =t'd(v—w) = %(v —v)[(d+ 5 —1)v —dw].
e When v > v*, everybody sells so
Lue(v) = v = (v — %) = (1— v+ }.
o Under MM:

o When v < vc, everybody sells so Ly (v) = (1 —8)v+ 3.
o When v > v, everybody holds so Ly (v) = 0.
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PSS 2008 - Welfare analysis, graphical illustration

@ FV leads to more losses for assets with more downside risk (Lemma 3)
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FIG. 2.—Surplus loss L(v) as a function of fundamental v.
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PSS 2008 - Welfare analysis, continued

° Proposmon 4: HC is preferred if duration is higher: there exists d and
d where 1 < d <'d <1 such that E[Lpmm] < E[Lyc] foralld < d
and E[LMM] > E[Lyc] for all d > d.

@ Intuition: Trades less sensitive to duration under HC because of the
inertia of HC (even when d is very small, Fls still want to sell when v
is large). The higher sensitivity of trades to duration exacerbates the
inefficiency of MM when d is large.

@ Implication: FV should be applied to short-term assets and but HC
applied to long-term assets, which seems to be consistent with U.S.
GAAP.
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PSS 2008 - Proof of Proposition 4

e When d — 7, ve — 0 so everybody will hold and Ly = 0. When
d — 1, v — +00 so everybody will sell and Ly approaches its
maximum.

@ When d — % and when d — 1, v, and v* are always positive, finite
number so Lyc will always be positive but less than maximum.
Therefore, E[Lyc] > E[Lym] when d — 3 but E[Lyc] < E[Lym]
when d — 1.

<d<

o Therefore, by continuity, there exists d and d where 3 5 1
E[Lyc] for

such that E[Lym] < E[Lnc] for all d < d and E[Lpypy]
alld >d.

<d
>
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PSS 2008 - Proposition 4, graphical illustration
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FIG. 3. —Impact of duration d on expected surplus loss, E(L).
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PSS 2008 - Welfare analysis, continued

@ Proposition 5: HC is preferred if liquidity is higher (7 smaller): there
exists 7y and 7 where 0 < v < 7 such that E[Lyn] < E[Lyc] for all
v < and E[Lym] > E[Lyc] for all v > 7.

@ Proof: Similar to that of Proposition 4. We can show that both
E[Lmm] and E[Lyc] are increasing in 7. When v — 0, v. — 0 and
when ¢ — 400, v, — 400. On the other hand, v, is independent of
v and v, — 400 when ¢ — 4o00. So again E[Lyc] > E[Lym] when
v — 0 but E[Lyc] < E[Lpmm] when v — +o0. Therefore there exists
v and 7 where 0 < 7 < 7 such that E[Lyy] < E[Lyc] for all v < 7y
and E[Lym] > E[Lkc] for all ¥ > 7. B

@ Intuition: More illiquid market exacerbates coordination failure under
MM but deters sale for HC.

@ Implication: Banks do not like FV as they hold mainly illiquid assets
(bank loans).
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PSS 2008 - Proposition 5, graphical illustration
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FI1G. 4—Impact of liquidity ¥ on expected surplus loss, I‘I(i,).
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PSS 2008 - Takeaway and implications

o Fair-value accounting exacerbates the selling of loans due to strategic
complementarities (similar to Diamond and Dybwig 1983), leading to
inefficiencies.

@ Historical cost has its own inefficiencies as it will induce selling of
loans during good times to realize the gain that can increase
accounting earnings (i.e. cherry-picking).

o Fair-value accounting is more detrimental when

o Assets have more downside risks
o Assets have longer duration
o Assets are more illiquid

Xu Jiang () BA 932 Session 11 Fair Value Accounting April 9th, 2024 22 / 41



PT 2018 - Model setup

@ Three dates 0,1,2; A principal and an agent.

@ The principal hires the agent to invest in a project (a “firm"”) that is
initiated at date 0 and pays off at date 2.

@ The agent does not value date 2 consumption so the principal has to
compensate the agent at date 1 before the payoff of the project is
realized (kind of myopia) - which requires an (accounting)
measurement of the date 2 cash flow.
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PT 2018 - Model setup, continued

@ The agent makes project choice i € {1,2}.

@ The payoff of the project, denoted as y, depends on i and an
underlying state w € {h, I}, i.e.,

| hwheni=2& w=hori=1& w=1
Y= | otherwise

@ Prior probability that w = h is %
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PT 2018 - Model setup, continued

@ At date 0, before project selection, an agency problem is introduced:
the agent exerts an unobservable effort a € {ap, a;} to get a signal
that is informative about w and thus helps project choice.

@ Denote the signal as x, then
Pr(x = w|w, ap) = p > Pr(x = w|w, a) = p — Ap where
1>p>p—Ap> 1L

@ Shirking (choosing a = a;) gives the agent a private benefit of B > 0.

@ Assume y is realized at date 1, then the principal can pay the agent
based on the realization of y.
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PT 2018 - Optimal contracting

@ Because of the limited liability (payment cannot be negative), pay the
agent 0 if y = 1/.

@ Suppose pay the agent w when y = h, then to induce aj the IC
constraint is

pw > (p— Ap)w + B,

resulting in w > A%).

@ Therefore set w = A% = B and assume the exogenous parameters are
such that g < 1.

@ The expected agency cost is thus pw = pf (as if the effort is
observable can implement aj at zero cost.

o Consider two types of measures
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PT 2018 - Mark-to-market measure

o Consider a public signal of s, which can be thought of as based on
similar market transactions.

@ s is a noisy measure of y and thus has densities f,(s) = f(s|y = h)
and fi(s) = f(s|y = 1). Denote F, and F; as the respective cdf.

@ Assume MLRP (monotone likelihood ratio property), i.e., 2’((:)) is

increasing in s, i.e., higher values of s is “good news" in the sense of
Milgrom (1981), as it indicates that y = h is more likely.
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PT 2018 - Take-to-market measure

Sell the project to informed buyers, who observes the realization of y
and bid for the shares of the firm.

The firm is sold to the highest bidder. The informed buyers appear
with probability 1 — gg and only bids the project that generates y = h.

PT first exogenously assume the highest bid, b, is distributed over
[r—,ry] for some r— > [ and ry < h with cdf H and pdf h. Also
assume that b is independent of s.

The optimal contract to the agent at date 1, denoted as u(s, b, t), is
thus a function of the public signal and the highest bid.

The principal chooses the optimal contract to maximize his payoff
subject to IC, agent's limited liability constraints & agent's
truth-telling constraints (as PT assumes that the agent can send fake
bids)
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PT 2018 - Optimal contract

@ Denote u(s, ¢) as the payoff to the agent when there is no bid and
x(s, b) as the probability that a trade takes place at b with

x(s,¢) =0.
@ The optimal contracting problem is

samax (1= a0) [[ ph(s)h(B) x(5,b) (b u(s. b.1))

(1 x(s, b))(h— u(s, b, 0)]dsdb
—|—q0//pfh(s)(h — u(s, §))ds + /(1 —p)fi(s)(/ — u(s, $))ds,
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PT 2018 - Optimal contract, continued

@ s.t.
l—qo//pfh u(s, b, 1)
+(1 — x(s, b)) (s, b, O)]dsdb
+CI0/ pfy(s 547d5+/ (1—p)fi(s)u(s,¢)ds

1—qo/ (p— Ap)fu(s)h(b)[x(s, b)u(s, b,1)
+(1—x(s,b))u (st]dsdb
+qo/ p—Ap)fy(s)u(s, ¢)ds

+ [ (= p+ Ap)fi(s)u(s. 9)ds + B (10),

v
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PT 2018 - Optimal contract, continued

e which (the IC constraint) is equivalent to

1—qo/fh5 x(s, b)u(s, b, 1)
+(1 — x(s, b))u(s b, O)]dsdb

—I—qo/ fn(s s¢ds—/f, ,¢)ds

and
u(s,¢) > (1 —x(s, b))u(s, b,0) Vb,
[1—x(s, b)]u(s, b,0) + x(s, b)u(s, b,1)
< u(s @)+ x(s, b)
< u(s, @) +min(1l —u(s,¢), x(s,b) = min(1, u(s, p) + x(s, b)).
@ The last two constraints are TT constraints, i.e., the agent cannot
fake bids.
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PT 2018 - Solving for Optimal contract

e TT constraints must bind (as otherwise can reduce u(s, ¢) and
increase the principal’s payoff)

@ Insert the binding TT constraints into IC and rearranging terms
results in

] [6(s) = f(s)]u(s,g)ds
(11— qo)// min(1 — u(s, ¢), x(s, b)) h(b)dbfi () ds
> B

o IC clearly also binds as otherwise can reduce u(s, ¢) in the region of s
where fi,(s) > fi(s).
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PT 2018 - Solving for Optimal contract, continued

@ Insert binding IC into the objective function, and rearranging the
terms result in

o (1 qo)//pfh(s)h(b) [x(s, b)b+ (1 — x(s, b)) h]dsdb

+a0 [ pfi(s)hds + [ (1= p)f(s)tds — pp,
st
[ 1fi(s) = (s)]uls, ¢)ds
(1 qo)// min(1 — u(s, ¢), x(s, b)) h(b)dbfi(s)ds
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PT 2018 - Solving for Optimal contract, continued

@ Denote the Lagrangian multiplier of the IC constraint as (>0 as IC
binds), we can write the Lagrangian

L = p/fh(S)hdS+(1—P)f/(5)/d5—Pf5

+(1=q0) [ fi()h(b)
[—x(s, b)(h—b)p+ pmin(1 — u(s,¢), x(s, b))dbds.

@ Therefore when > p(h—b), x(s,b) =1 — u(s, ¢). Otherwise set
x(s,b) =0. So x(s,b) = ljp> (1 = u(s, P)).
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PT 2018 - Solving for Optimal contract, continued

@ Given this, can rewrite the Lagrangian as
L = const+ y/[fh(s) —fi(s)]u(s, ¢)ds
o) [[ T plh— D)IA(D)ab[L — u(s,§)]5(5)s
@ The coefficient on u( 5 $) is

fo(s)[1 — 1) / (1 — p(h— b)]h(b)db].

@ Because of MLRP, —2’7((5)) is increasing in s whereas the rest is

independent of s. Therefore, u(s, cp) =1 if s > o for some o, when
the coefficient is positive, and u(s, ¢) = 0 otherwise.

o Truthtelling results in u(s, b,0) =0 and u(s, b,1) = 1 when
x(s, b) =1, as otherwise IC does not hold.
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PT 2018 - Solving for Optimal contract, continued

@ What remains is to solve for r and ¢. The optimization problem can
now be written as

max(1 = p)l/ = (1 = Fi(o)] + plL = Fa(0)](h = 1)

4 pFa()H(b)h + pFa(c) /h(b — 1)H(b)db,
s.t.
(1—qo)[1 = Fp(0)][1 — H(r)] + qo[1 — F(0)]
—[1-F(0)] = B
which is equivalent to
Fi(o) — H(r)Fy(c) = B

@ Note that H(r) > qo and F;(c) < F(0) because of MLRP, so high
effort cannot be induced if B > Fi(0) — qoFp(0).
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PT 2018 - Solving for Optimal contract, continued

@ The objective function can be simplified as
min (1= p)(1— F(0)) = pFa(o)H(r) + pFr(e) [ (h— B)H(b)a,
s.t.
Fi(c) = H(r)Fa(o) = B.

o F.O.C. with respect to o results in

fo(c) _ p(h—r)+1

file) b [MH(t)dt

@ This combined with IC are two equations that implicitly characterizes
the two unknowns, ¢ and r.
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- Implementing optimal contract

@ The optimal contract can be implemented with an accounting
measure m(s) which is strictly increasing in s

o m(s) is equal to the sale proceeds if the project is sold.

o If not sold, then m(s) is the valuation measure.

o If in addition m(c) = r then a mechanism that transfers utility to the
agent from the principal if and only if the book value of the firm is
larger than r at date 1 implements the optimal contract -> no explicit
contracting on sales as the agent is induced to realize latent gains
optimally
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PT 2018 - Implementing optimal contract, continued

@ PT define the measure as m,(s) = inf{x > I : Ds(x) < a}, where

Ds(x) = Pr(b> x|s) =pxPr(b>x|y=h,s)
pin(s)[1 = H(x)]
pin(s) + (1= p)F(s)

@ my(s) is increasing in s (because of MLRP) and decreasing in & so «
can be viewed as the degree of conservatism.

@ my(0) = ris equivalent to a = % -> optimal degree of

accounting conservatism.

@ The model can be extended to multiple firms and endogenizing b.
Results are largely consistent.
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- Takeaway and implications

@ Imperfect measurement has real effects: if firms are not satisfied with
mark-to-market measures, they can sell the asset and thus take to
market -> relying too much on market data of poor quality results in
inefficient “taking-to-market” selling -> market data quality becomes
even poorer

@ The inefficiency is due to firms failing to internalize the externalities
on others when contracting on market prices that are based on other
firms’ transactions -> a appropriately conservative accounting (in the
sense defined in PT) helps reduce such inefficiency and enhance the
quality of market data, as lower signals are not treated as very bad
and alleviates the inefficient “taking-to-market” selling.

@ Implication 1: More mark-to-market accounting induces more
take-to-market and thus fire sales, in particular during crisis periods
when market signals are of lower quality (Bhat et al. 2011 JAE)

@ Implication 2: more conservative accounting alleviates such fire-sale
externalities.
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o Continue discussing fair value accounting:

o Bleck and Liu (2007): Fair-value accounting is better as it provides
investors with early warning signals -> historical cost, by providing a
“veil”, can result in more frequent and severe asset price crashes thus
making financial market more volatile

o Bleck and Gao (2023): real effects of fair value accounting on banks'
loan origination and retention decisions -> fair value improves ex-post
measurement of loan value at the expense of banks retaining more
loans and thus reduce ex ante origination effort.
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