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Applying limited attention to accounting

e Relaxing the assumption that investors can process information
perfectly has the potential to explain some seemingly puzzling
phenomena
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Applying limited attention to accounting

e Relaxing the assumption that investors can process information
perfectly has the potential to explain some seemingly puzzling
phenomena

e One example is recognition versus disclosure of accounting
information

e More broadly, in traditional analytical accounting research,
informationally equivalent signals are treated the same, despite in

reality they may be in different forms and are perceived
differently by the market

e Assuming that investors have limited attention and processing
power may result in novel implications in different disclosure
contexts

e Discussion based on Hirshleifer and Teoh 2003 JAE “Limited
attention, information disclosure, and financial reporting”
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A general framework

e Three dates: t = 0, investors are endowed with wealth and prior
expectations; ¢t = 1, public information arrives and trade occurs;
t = 2, firm liquidated and investors consume

Costly information processing Information presentation 4 /11



DUKE

A general framework

e Three dates: t = 0, investors are endowed with wealth and prior
expectations; ¢t = 1, public information arrives and trade occurs;
t = 2, firm liquidated and investors consume

e There are a continuum [0, 1] of investors, with 1 — f being
attentive to all available information and f being inattentive to
certain information

Costly information processing Information presentation 4 /11



DUKE

A general framework

e Three dates: t = 0, investors are endowed with wealth and prior
expectations; ¢t = 1, public information arrives and trade occurs;
t = 2, firm liquidated and investors consume
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A general framework

e Three dates: t = 0, investors are endowed with wealth and prior
expectations; ¢t = 1, public information arrives and trade occurs;
t = 2, firm liquidated and investors consume

e There are a continuum [0, 1] of investors, with 1 — f being
attentive to all available information and f being inattentive to
certain information

e Investors are assumed to have mean-variance preference
E?[C] - gvarf(C) where C' is terminal consumption and A is
risk-aversion coefficient and ¢ = x or p represents the
expectations of an inattentive or attentive investor, respectively

e Each investor is endowed with W9 and x( shares of a risky stock.
Investor can trade stock at price S7 at date 1, which pays a
liquidation dividend of Sy at t = 2; individual’s terminal
consumption from holding x shares at t = 2 is thus
C =WY— (x — 20)S1 + xS5; individual of type ¢ will choose 2
to solve

A
H}E%X.Id)(Ef[SQ] -5 — Evarf(m‘ng)
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A general framework

E?[S2]-5,

Avarf(Sg)

e Market clearing condition, fz" + (1 — f)z” = 7 determines
market price S; = KEF[Ss] + (1 — k) E7[Sa] — const

e Setting xo = 0 results in Sy = KEY[S2] + (1 — k) EY[S2] where

_ f/var”(S2) i . A .
K= f/var?(52)“17”2/%%(52), i.e., in equilibrium price is a

weighted average of the beliefs of different investors

e First order condition results in standard result x® =
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A general framework

E7[S2]-51

Avarf(SQ)

e Market clearing condition, fz" + (1 — f)z” = 7 determines
market price S; = KEF[Ss] + (1 — k) E7[Sa] — const

e Setting xo = 0 results in Sy = KEY[S2] + (1 — k) EY[S2] where
K= f/var®(Ss) i.e., in equilibrium price is a

F/varf(52)+(1—7) [vary(5) 1€ 1 €4 p

weighted average of the beliefs of different investors

e Public information at t = 1 represented by ¢ = (!, 2, ..., %)
and p = (p*,p?, ..., p"); assume that the terminal liquidation
dividend Sy = H(¢', 42, ..., 0K pl p?, ..., p™) + v where v is a
mean-zero noise independent of ¥ and p; we then have

S?(;p) = EY[Solh; p] = H(', 42, .., 0% p)

e First order condition results in standard result x® =

Costly information processing Information presentation 5/ 11



DUKE

A general framework

¢ _

e First order condition results in standard result 2% = %Jsl

Avary (S2)

e Market clearing condition, fz" + (1 — f)z” = 7 determines
market price S; = KEF[Ss] + (1 — k) E7[Sa] — const

e Setting xo = 0 results in Sy = KEY[S2] + (1 — k) EY[S2] where
K= f/var”(S2)

= f/vary(S2)+(1—f)/vary(Sz2)

weighted average of the beliefs of different investors

e Public information at t = 1 represented by ¢ = (!, 2, ..., %)
and p = (p*,p?, ..., p"); assume that the terminal liquidation
dividend Sy = H(¢', 42, ..., 0K pl p?, ..., p™) + v where v is a
mean-zero noise independent of ¥ and p; we then have
ST (¢sp) = Ef[Seltpsp] = H(', 92, ..., 9% p)

e Inattention is modeled in that inattentive investors can perceive
some or all 1)* or p’ to be some other incorrect values

, i.e., in equilibrium price is a
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Application 1: Pro Forma earnings

e Firms often report good pro forma earnings as the headlines to
grab investor attention, followed by not-so-good GAAP earnings
numbers; it has been argued that this practice serves as a
manipulation tool to exploit limited attention of investors
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manipulation tool to exploit limited attention of investors

e Assume that GAAP earnings &1 will be released at date 1 and
that manager learns the GAAP earnings at date 0

e The relation between g1 and Ss depends on the underlying state:
Both the manager and investors know the state but inattentive
investors do not pay attention; if the state ¢ = IV, then
€1 = S9 + 6, i.e., GAAP earnings is the best predictor of firm’s
future cash flow. If ¢ = E, then ¢; = Sy — a + ¢, implying that
€1 + a will be the best predictor where E[a] = 0 is exogeneous
and publicly known
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Application 1: Pro Forma earnings

e Firms often report good pro forma earnings as the headlines to
grab investor attention, followed by not-so-good GAAP earnings
numbers; it has been argued that this practice serves as a
manipulation tool to exploit limited attention of investors

e Assume that GAAP earnings &1 will be released at date 1 and
that manager learns the GAAP earnings at date 0

e The relation between g1 and Ss depends on the underlying state:
Both the manager and investors know the state but inattentive
investors do not pay attention; if the state ¢ = IV, then
€1 = S9 + 6, i.e., GAAP earnings is the best predictor of firm’s
future cash flow. If ¢ = E, then ¢; = Sy — a + ¢, implying that
€1 + a will be the best predictor where E[a] = 0 is exogeneous
and publicly known

e Upon observing €1, manager decides whether to disclose pro
forma earnings and whether to disclose as either ¢ or €1 + a.
Attentive investors can always undo such adjustment but
inattentive investors take whatever manager’s disclosure of pro
forma earnings as the best predictor of firm’s future cash flow
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Application 1: Pro Forma earnings

e Denote manager’s choice as § = A (adjust) or G (not adjust),
manager’s objective function is
U(0) = ASy + NTF[p]IA10] + (1 — IP[])(1 — I4][0]) where A > 0,
X >0, I”[yp] is an indicator function of the state ¢ = E and
I4[6] is an indicator function of making the adjustment. The first
term represents the short-term price incentive whreas the second
and third terms represents manager’s reputation gain from
making the adjustment at the right state
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Application 1: Pro Forma earnings

e Denote manager’s choice as § = A (adjust) or G (not adjust),
manager’s objective function is
U(0) = ASy + NTF[p]IA10] + (1 — IP[])(1 — I4][0]) where A > 0,
X >0, I”[yp] is an indicator function of the state ¢ = E and
I4[6] is an indicator function of making the adjustment. The first
term represents the short-term price incentive whreas the second
and third terms represents manager’s reputation gain from
making the adjustment at the right state

e [t can be shown that in equilibrium manager follows a threshold
decision rule, i.e., make the adjustment only when a is above
some threshold

e Intuition: if manager only cares about prices then he will adjust
whenever a > 0 regardless of the state; in state N such
adjustment hurts his payoff by decreasing the third term,
resulting in adjusting only when a is sufficiently large such that
the price benefit outweighs the reputation cost; the threshold at
state IV is positive
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Option compensation

e Firms do not recognize option compensation expenses in their
main financial statements, even though they disclose such
expenses in their footnotes; market seems to not respond to those
large expenses in the footnotes.
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Option compensation

e Firms do not recognize option compensation expenses in their
main financial statements, even though they disclose such
expenses in their footnotes; market seems to not respond to those
large expenses in the footnotes.

e The manager is granted call options at date 0 that gives the right
to exercise fraction x of the firm’s shares with cost K. The
options cannot be excercised till date 2. The manager’s payoff is
max[0, z(F + K +n) — K| where F + 7 is the date 2 cash flow of
the firm. Shareholders’ value is min[F' + 0, (1 — z)(F + K + n)].
For simplicity set K =0 and F = F; + F5, the sum of two
period’s cash flows. Assume that Fo = ~vF; + 0

Costly information processing Information presentation 8/ 11



DUKE

Option compensation

e Firms do not recognize option compensation expenses in their
main financial statements, even though they disclose such
expenses in their footnotes; market seems to not respond to those
large expenses in the footnotes.

e The manager is granted call options at date 0 that gives the right
to exercise fraction x of the firm’s shares with cost K. The
options cannot be excercised till date 2. The manager’s payoff is
max[0, z(F + K +n) — K| where F + 7 is the date 2 cash flow of
the firm. Shareholders’ value is min[F' + 0, (1 — z)(F + K + n)].
For simplicity set K =0 and F = F; + F5, the sum of two
period’s cash flows. Assume that Fo = ~vF; + 0

e If option expenses are included in date 1 earnings, then
g1 = Fy — BE[¢|F}] where £ is the net cash flow ultimately
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Option compensation

e Firms do not recognize option compensation expenses in their
main financial statements, even though they disclose such
expenses in their footnotes; market seems to not respond to those
large expenses in the footnotes.

e The manager is granted call options at date 0 that gives the right
to exercise fraction x of the firm’s shares with cost K. The
options cannot be excercised till date 2. The manager’s payoff is
max[0, z(F + K +n) — K| where F + 7 is the date 2 cash flow of
the firm. Shareholders’ value is min[F' + 0, (1 — z)(F + K + n)].
For simplicity set K =0 and F = F; + F5, the sum of two
period’s cash flows. Assume that Fo = ~vF; + 0

e If option expenses are included in date 1 earnings, then
g1 = Fy — BE[¢|F}] where £ is the net cash flow ultimately
obtained by excercising options. When option expenses are not
included, then ¢; = [}

e Rationally attentive investors understand the difference between
€1 and F3 but rationally inattentive investors do not
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Option compensation

e Since manager is expected to exercise the option,
E¢|F] = (1+7)ak
e Fully rational expected value of date 2 cash flow can be

p_ (A4+y)(1-xz)
calculated as S7 = B0

expected value of date 2 cash flow will be (1 + v)eq; the firm
price is then SV = (1 — k)S? + k(1 4+ 7)ey; full expensing (3 = 1)

results in undervaluation and no expensing (8 = 0) results in
overvaluation. Thus, an intermediate g = ﬁ will result in the

same price as the perfectly rational price as undervaluation and
overvaluation biases are perfectly balanced

£1 whereas inattentive valuation of
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e Consider a firm with N segments with different growth rates;
. N N
earnings at dates 0,1 and 2 are g = > ;" | Ui, €1 = Y, UiGi,

g2 =Y (ui(g:)? + 0)
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Segment reporting

e Consider a firm with N segments with different growth rates;
. N N
earnings at dates 0,1 and 2 are g = > ;" | Ui, €1 = Y, UiGi,
N

€2 = Ei:1(ui(gi)2 +4;)

e Fully attentive investors: Ff[eq] = vazl ui(g;)?; inattentive
investors do not differentiate between g;s and perceive that
gi = le, for every firm; an inattentive investor thus perceives

N N2
Byles] = ot
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Segment reporting

e Consider a firm with N segments with different growth rates;
. N N
earnings at dates 0,1 and 2 are g = > ;" | Ui, €1 = Y, UiGi,
N
2 = > iy (ui(g:)® + )

e Fully attentive investors: Ff[eq] = vazl ui(g;)?; inattentive
investors do not differentiate between g;s and perceive that
gi = 2t for every firm; an inattentive investor thus perceives

_ (Zf\; uzigi)2
Bilea] = 55—

e One can show that the market price is smaller than the fully
rational price as extrapolating the entire firm at its past growth
rate ignores the increasing weight in firm value of fast-growing
segments over time; segment reporting help make this attentive
and thus increases firm value
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Concluding slide for lesson 2

e Hirshleifer and Teoh (2003) is a first step toward applying
concepts of being rationally inattentive in accounting and
provides an alternative way of thinking about accounting issues
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Concluding slide for lesson 2

Hirshleifer and Teoh (2003) is a first step toward applying
concepts of being rationally inattentive in accounting and
provides an alternative way of thinking about accounting issues

e However, inattention is assumed rather than modeled explicitly.

Next lesson: explicitly model being rationally inattentive

e A review quiz of this lesson can be found at
https://forms.gle/EV8WnhnRgowZ8QGx6
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