605 ZYstATE m37H M3 20084 6 (pp. 605~628)

Earnings Management:
Is it necessarily harmful to the market?

Oliver Kim
University of Maryland
(ohkim@rhsmith.umd.edu)

Yoon Suk Suh(corresponding author)
Ewha Womans University
(ysuh@ewha.ac.kr)

This paper analyzes how earnings management reflects the manager's private information and how
investors respond to the reported(managed) earnings. We analyze two situations: one is that earning
management is unrestricted and the other is that isn't. In the first situation, the agent tends to report
extreme earnings regardless of his private information where his utility is maximized. In the second
situation, i.e., where the earnings management is strictly tied to(a linear combination of) the manager's
two private signals which they are unmanaged earnings and additional private information about the
firm's future prospects, the reported earnings is related to private information. Risk-averse shareholders
collectively design a compensation contract and individually trade in the stock market. In equilibrium the
reported earnings fully convey the manager’s private information and an imperfect, separate observation
of earnings management is not used in the optimal linear contract. When the unconditional expectation of
earnings management is constrained to be zero, rational investors behave as if they were functionally
fixated to the earnings number.
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earnings and price based on investors

| . Introduction
rational economic behavior(e.g., Kim and
Verrecchia(1991)). One important issue that

Since Ball and Brown(1968) empirical is closely related to the informational role of

studies in the financial accounting literature
have firmly established that accounting ear-
nings is informative about firms future
prospects and affects stock prices. These
findings have also been substantiated by

analytical research on the relation between

accounting is discretionary earnings manage-
ment by managers. This issue arises from the
fact that the generally accepted accounting
principles(GAAP) are sufficiently flexible to
give considerable discretion to managers in

reporting earnings. For example, managers

M
ne

q

rr
it}
4y
o

£ 2008. 3 HRH=tEe: 2008. 5

0.



Oliver Kim - Yoon Suk Suh

estimate the useful lives of operational
assets and choose the methods of depre-
ciation, and select a valuation method for
inventory(e.g., LIFO or FIFO). The existence
of such discretion leaves room for managers
to manipulate earnings to their own advan-
tages if their compensation is a function of
earnings.l) Therefore, it is essential for capi-
tal market researchers to have a firm idea of
how rational investors would react to the
announcement of potentially managed earn-
ings in order to draw educated conclusions
from their observations. For example, sup-
pose after an accounting change the market
price at the time of an earnings announce-
ment reacts to the reported earnings number
rather than “as-if " earnings calculated using
the pre-change accounting methods. This
could be interpreted either as the method
change itself being indicative of some hidden
information, or investors being irrationally
fixated to the reported earnings number,
which can be viewed as a form of inefficient
capital market.

The purpose of this paper is to formalize

theoretically a long-held intuition that earn-

ings management has a role of conveying to
the market the manager's private infor-
mation, and thus improving investors infor-
medness.? We do this by borrowing intuition
from the principal-agent literature and by
incorporating financial markets in our model.
In a stylized model we show explicitly how
earnings management reflects the manager’s
private information and affects the infor-
mativeness of earnings for contracting(com-
pensating managers) and investment deci-
sions. Our results on how earnings are used
in compensation contracts and by investors
are linked to some empirical observations.
Our economic setting is one in which the
principals are risk-averse shareholders and
the agent is the top manager of a firm. A
moral hazard problem exists in that share-
holders do not observe the manager's pro-
ductive action choice. Shareholders indivi-
dually trade in the stock market based on
their available information, and share price
is endogenously determined. Shareholders
also collectively design a compensation con-
tract. We take as given that the manager is

allowed to manage eamings.8> And the con-

1) See Healy(1985) among others for an evidence of income management.

2) See, for example, Schipper(1989). Sankar and Subramanyam(2001)claim that the quality of the investor's
information is improved when manager has private information about the firm's future performance. Tuker and
Zarowin(2005) provide evidence that income smoothing improves the informativeness of past and current earnings
about future earnings and cash flow See, for example, Schipper (1989). Sankar and Subramanyam(2001)claim that
the quality of the investor's information is improved when manager has private information about the firm's future
performance. Tuker and Zarowin(2005) provide evidence that income smoothing improves the informativeness of
past and current earnings about future earnings and cash flow

3) Several studies examine the value of allowing accounting discretion. Demski, Patell and Wolfson(1984) show that
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tract is assumed to be a linear function of
three publicly available signals.4) It is based
namely,
and the

shard price.5) The contract is also based on

on two measures of outcome,

(managed) accounting earnings
an imperfect(public) observation of the earn-
ings management. For example, when an
accounting method is changed, the effect of
the change on the earnings number can be
calculated.

The manager has two sources of private
information. He privately observes unmanaged
earnings, and possesses additional private
information about the firm's future prospects.
Equipped with his private information, the
manager reports an earnings number that is
used for both shareholders’ investment and
contracting purposes. In order to examine the
informational effect of earnings management
on the share price as well as on the optimal
contract, we adopt a noisy rational expecta-
tions model of financial markets in the
fashion of Diamond and Verrecchia(1981). In
this model the manager's earnings mana-

gement decision is closely related to both

shareholders’ investment decision and their
design of contract. An equilibrium here is a
rational expectations equilibrium in the
sense that all decisions are made taking into
account these interrelationships. The focus of
this paper is on how the managers private
information is reflected in earnings manage-
ment and how investors respond to the
reported earnings.

We analyze two situations. The first situa—
tion arises in our model when the manager
can freely report any earnings number. In
this case the manager always chooses an
extreme earnings as long as his compensation
depends(either positively or negatively) on
earnings management. The only way for
shareholders to avoid paying an exorbitant
sum to the manager is to make the manager’s
compensation(a priori) independent of earn-
ings management. This can be done by
subtracting an(unbiased) estimate of earn-
ings management(which is separately avai-
lable) from the reported earnings. In the
picture of earnings manipulation, the re-

ported earnings number does not convey the

delegating the choice of accounting system to the informed manager yields a weak Pareto improvement. Verrecchia
(1986) and Dye(1988) show that allowing discretionary reporting to managers can result in a Pareto improvement.
Natarajan(1991) analyzes a situation in which a discretionary report (interpreted as accruals) issued by the
manager is valuable in addition to earnings. Stocken and Verrecchia(2004) find that allowing the manager
reporting discretion enhances efficiency when the firm's financial information is useful for investment decision,
allowing the manager reporting discretion enhances efficiency.

4) The linearity assumption is mainly made for tractability, and some theoretical justification can be found in
Holmstrom and Milgrom (1987). They show that the optimal incentive scheme in their continuous time model is
linear in output. Furthermore, their solution corresponds to a static one with a restriction that the contract be
linear. The assumptions of our model are consistent with theirs.

5) Outcome itself is assumed unobservable because a firm’s true performance is not observed until it is liquidated.

ZASHT #3723 A3z 20084 62

607



Oliver Kim - Yoon Suk Suh

manager's private information. This case
mainly captures the behavior and its con-
sequences of short-sighted managers.

We then consider a second situation in
which earnings management is strictly tied
to(a linear combination of) the manager’s
two private signals. In this case earnings
management has a potential role of con-
veying information. We believe this case is
more interesting and perhaps more realistic
under many circumstances because the
short-sighted behavior of the manager in the
first case may not be self-sustaining in a
realistic world. For example, the manager (or
the firm) may value a reputation that he
uses accounting discretion only prudently
following a fixed(implicit) rule and not in an
arbitrary fashion. We obtain a number of
interesting results in this case. We find that
in equilibrium the manager manages earn-
ings in such a way that the reported earnings
becomes a sufficient statistic for the ma-
nager's private information, namely, the un-
managed earnings and an additional private
information, both of which are informative
about the firm's future prospects. This is
because for any given linear contract the
risk-averse manager wants to minimize the
error in the reported earnings in order to
reduce the risk in his compensation.®’ As a
of the

consequence, the informativeness

reported earnings is maximized.

Since the manager always wants a full
communication of his private information,
the contract is designed in such a way that
the imperfect(costless) observation of earnings
management is not used in the contract. This
is because a use of such an observation
subjects shareholders” wealth to error in the
observation, which in turn precludes full
communication. This result is consistent with
some empirical observations. Healy, Kang
and Palepu(1987) and Defeo, Lambert and
Larcker(1989) report that, subsequent to
accounting changes, managers salary and
bonus are based on reported earnings rather
than “as-if” earnings calculated using the
pre—change accounting methods.

We later impose a condition that the un-
conditional expectation of earnings manage-
ment is zero. This reflects the fact that the
effect of earnings management balances out
over the lives of assets and liabilities(e.g., a
big write-off in this fiscal period tends to
increase earnings in succeeding years).
Under this condition we show that earnings
is managed in such a way that the reported
accounting earnings is simply an average of
the manager's two private information weigh-
ted by their respective precisions. This has a
implications that reported earnings becomes,

in addition to being a sufficient statistic, a

6) The manner in which the two signals are aggregated here is similar to the results of Banker and Datar(1989).

608

HASHIT 373 #M3% 20084 6



Earnings Management: Is it necessarily harmful to the market?

number that best represents the manager's
private information and does not require any
adjustments. In other words, investors can
simply use the reported earnings as if it is an
earnings number appropriately scaled and
adjusted for the manager’s additional private
information. This implies that in this case
investors would appear, to the eyes of the
researcher, as if they were functionally fixa-
ted to accounting earnings.

The plan of the paper is the following. The
model is explained in section 2 and the
market equilibrium for a given contract is
derived in section 3. The expected utility of
shareholders and the manager are derived in
section 4. The case in which free mani-
pulation of earnings is allowed is examined
in section 5. The case in which free mani-
pulation is ruled out is analyzed and our
main results are derived in section 6. The
effect of imposing the condition of zero
expected earnings management is analyzed
in section 7 in relation to functional fixation.

A brief conclusion is drawn in section 8.

[I. The Model

We consider a firm with N identical share-

holders.” There are three time periods,

referred to as periods 0, 1 and 2. There is
one risky asset, the firm's shares, and
riskless bonds. One riskless bond pays off
one unit of consumption good in period 2. The
final payoff of one share of the firm before
compensation is assumed to be the sum of
the level of effort exerted by the manager,
denoted by e and a random environmental
factor, denoted by # . It is assumed that # is
normally distributed with mean # and
precision(inverse of variance) h. Each share-
holder is endowed with zero riskless bonds
and X >0 shares. Shareholders have a nega-
tive exponential utility function with risk to-
lerance r> 0, i.e, G(W)z—exp(—v%)’ where W
is the wealth in period 2.

In period O the manager and shareholders
enter a compensation contract. Given the
contract the manager decides how much ef-
fort to provide. The manager's utility func-

tion is also a negative exponential with risk

W, —C(e)

tolerance r.>0, i.e., H(W,,)=—€Xp(”r7)

a

where W, is the manager's compensation.
C(e) measures the disutility of providing
efforts e in units of wealth. It is assumed
that C(e)=7¢*

Seven events occur in period 1. First, the
manager privately observes unmanaged ear-
nings before compensation represented by a

signal ¥ = e + 7 +7 , where 7 is nor-

7) In order to have a clean analysis, formally there are an infinite number of replicas of one manager and N share-
holders. See Kim and Suh (1993) for a similar model without accounting discretion.
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mally distributed with mean O and precision
m . Therefore, unmanaged earnings, 7, is an
unbiased signal about the final payoff e + 7 .
Second, the manager privately observes an
additional signal about the final payoff of the
firm's share, 7 =e+i#i+%, where ¥ is nor-
mally distributed with mean zero and pre-
cision n . It is assumed that the manager
cannot directly and credibly communicate
either 7 or ¥ to shareholders. Third, the
manager reports to shareholders an (accoun-
ting) earning number, $=7+6 , with an
adjustment, @, to ¥. This reported earning
¥ is used by shareholders as a source of
information for their portfolio decision in the
market, and as a basis of compensation to
the manager.

Fourth, shareholders observes an imperfect
public signal, O =@ +7 , about the magnitude
of earnings management, where 7 is nor-
mally distributed with mean zero and pre-
cision g20. Only when g approaches infinity,
shareholders perfectly observe ¢ and deduce
economic earning ¥ by subtracting 6 from
¥ . Fifth, shareholder i observes a private
signal, z, =e+u +¢&,, about the final payoff,
where the error, &, is independently and
normally distributed with mean 0 and pre-
cision s. In other words, investors have
diverse private information of the same
Sixth,

competitive market based on available infor-

quality. shareholders trade in a

mation, 7, O and Z's . There is also a

610

separate group of liquidity traders whose
aggregate demand(per share) for the risky
asset is a random variable, denoted by 4,
which is normally distributed with mean 0O
and precision t. Last, the manager is com-
pensated according to the contract. In period
2 the firm liquidates and shareholders con—
sume their final wealth from their portfolios.
Period 1 can be thought of as the end of a
fiscal period when financial statements are
prepared and made public. By that time
corporate managers have pretty good ideas
about the performance of the firm during
that fiscal period. Under the existing GAAP
they also possess a wide range of accounting
choices that affect reported accounting ear-
nings. Many accounting choices (e.g., changes
in accounting methods) are publicly announ-
ced, but many others (e.g., changes in esti-
mates) are not, and in general investors can-
not detect the existence and the magnitudes
of all discretionary accounting maneuvers by
managers. This is reflected by the assump-
tion of an imperfect signal O, Managers also
have superior knowledge about their firms
other than the performance in the current
fiscal period. This private knowledge is
modeled here as the additional private
information 7 .
that the manager’s

We assume com-

pensation takes a linear form:

W,=Ni(a*+B*)+y*P+5%0)
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where the(reported) earnings(before com-
pensation), J, the share price, denoted by
P, and the information about earnings
management, O, are the three available
Shareholders in this

model make two types of decisions. They

public information.

collectively decide what contract to give to
the manager, and individually select the
number of shares to buy or sell. The manager
decides how much effort (e) to exert and also
makes an earnings management decision(g).
In a rational expectations equilibrium each
choice is made correctly taking into account
all other decisions made in the economy.
Therefore, shareholders must make conjec-
tures about how the manager's earnings
management decision (5) is made and how
the market price reflects traders infor-
mation. In particular, we consider situations
in which earnings management potentially
conveys the manager’s private information ¥

and 7 i.e.,
0 =nmy+my+m,] (1

That is @ 1is a linear function of the
manager's two private signals, unmanaged
earnings ¥ and the additional private infor-
mation 7

Note that assumption (1) does not neces-
sarily imply that the reported earnings will
convey the manager’s private information in

equilibrium. The n-variables are chosen by

ZASHT #3723 A3z 20084 62

the manager, and the issue here is whether
communication occurs through earnings ma-
nagement and, if so, why. Two cases are
separately analyzed in this paper regarding
(1). In Case 1 7, is not restricted. This
means that the manager can report any
earnings number regardless of their private
signals. This case is analyzed here as a
reflection of a situation in which the manager
is short-term oriented. In Case 2 7, is
restricted to be zero. There are several
reasons why Case 2 is more interesting.
First, note the one-period nature of the
present model: both consumption and repor-
ting decisions are made only once. Therefore,
the present model can be understood as a
stationary state in a multi-period model. In
that sense the zero-z, assumption is con-
sistent with the fact that the effect of any
accrual choice balances out in the long-run.
Second, to the extent that managers care
about their reputation, consistently biased
accounting manipulations may be avoided.
For convenience, the strategy of paper is to
analyze shareholders investment decisions
and the determination of market equilibrium,
the manager’s effort and accounting decisions,
and the shareholders contracting decision,
one at a time for fixed parameters repre-
senting other decisions. In the next section
we analyze investment decisions and derive
market equilibrium given a fixed compen-

sation contract.
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IIl. Market Equilibrium

Under the assumptions of the model, the

final payoff per share, denoted by Vv, is
Vet —(a*+f*P+y*P+5%0)

In a rational expectations equilibrium tra-
ders make conjectures as to how the market
price of a share reflects the information held
by market participants, and the conjectures
are self-fulfilling. Let such a conjecture be

expressed as

P =by +b,5+b,0+b,Avr(Z,)+b,d —bx
=b,+by+b,0+b(e+ii)+bd -bF  (2)

where the averaging operator 4vr(}) is defined

L1
as Ar(f)=lim~2(/) for any function £, of

e
i. The second equation follows from the law

of large numbers. We now define normalized

price signal ¢ as.

555{P—%—hj—@5+@2)
3
= e+ii+Bd (3)

where B=bs/bs and bs #0.® The nor-
malized price signal ¢ represents the infor-

mation each shareholder can extract from the

market price P in addition to other available
information 7,0,Z, and conjectures (1) and
(2). Given (1) and (2) the information set

{#,0,%,,P}is equivalent to {#.0,%,,§} because
one can be generated from the other. Using
(3) we can rewrite the manager's compensation
per share as a+ B+ + 80 .

It is straightforward to calculate the mean
and the precision of the final payoff con-
ditional on shareholder i's available infor-

mation:

ﬁ[ EE["7|J’>7532[’5]
(+7, +7,)ymn+r,g(x,m—rmn) ,
(1+7rl)n+7r22(g+m)

=%m@+m+

7,8{(l+ 7 )n — mym} 5+SZ+L67]
1 BZ

(1+7r1)2n+7r22(g+m)
—(a+ B+ +0), (4)
Where
K =Var™'[¥ | 37,5,51.,(7]

ha A+ +ﬂ'2)2mn+7r22g(m+n)

(1+7r1)2n+7r22(g+m)
t
+5+—

B? (5)
K is the precision of each shareholder’s
overall information consisting of the prior
(with precision h), two correlated signals »
and O (with precision being the fraction),
the independent private signal Z, (with pre-

8) It can be shown that there is no equilibrium if b; =0
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cision s), and the normalizes price signal ¢

(with precision é) that represents the in-
cremental information conveyed by the price.
The conditional expectation of the final
payoff is simply a weighted average of these
five sources of information.

The shareholder's expected utility condi-

tional on signal 7,0,%, and P is

E[G|$,0,%,,P]
- E-exp-PE -7 -7)2417.0.7.P)
r r

~¥ . ~D 1 D,
=—exp{-P—— (i, - P)—+—(—
pt r (& )r 2K(r

)’}

by using the moment generating function of
a normal random variable. The utility maxi-

mizing individual(gross) demand for shares,

denoted byﬁ,-, can be found as
D, = rK (i ~P). (6)

Aggregating over I and applying the zero
excess demand condition(in per capita terms)

we get

X= Avr(ﬁi) + 5
= rK[Avr(fi,)— P]+d,

which can be rewritten as

= . d %
P=Avr(tt,)+———
() rK rK

(A+7z, +7,)mn+n,g(m,m—rmn) .
(I+7)’ n+rxi(g+m)

:%[h(e+ﬁ)+

ZASHT #3723 A3z 20084 62

m,g{(l+x)n—m,m} ~ ~ [
2 ! 2 O+s(e+u)+?q]

(l+7r1)2n+7z22(g+m)
. o~ d X
_(a+ﬂy+}/q+50)+}_r71<. (7)

Since the conjecture (2) must be self-fulfilling

in equilibrium, (2) and (7) are equivalent.

Therefore,
=l
b,
1 ¢ 1
77..'_7_
=K(B r) 7B
1 t ’
E(S“’?)—?’

and B is calculated as

B= 1rs (8)

Equation (4)-(8) give a complete char-
acterization of the unique market equilib-

rium given any «,f,7,6,7, and =z, such that

(s+r2s2t%(¢7.
IV. Principal-Agent Problem

In this section we describe the agent’s (the
manager) and the principal's (the share-
holder) problem. The expected utility of the
manager, denoted by EH, given a fixed

contract, a+B9+yg+60, is
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EH = —expl- X [a + (B +8)m, + {f(L+ 7, + 7,)
rLl

+y+0(m, +m,y)}(e+u)]

2=2
N°x
2
a

+{p+x)+6mm™

+ {UBA+7 +7,)+y+6(x, +7,) b

2 2

+(B+0)min +8°g " + rfs2t}+%] ©)
by using the moment generating function of
a normal random variable. The exponent in
the managers expected utility in (9) is
simply a combination of the mean and the
variance of the uncertain compensation and
the private cost (disutility) of exerting effort.

Talking a monotonic transformation of (9)

we get
H =-r,In(-EH)
=Nx[la+(f+0)r, +{f(l+m +7,)
+]/+5(7Z'1+7T2)}(e+1/7)]—%

N2x?
- 2r

a

+{pA+7r)+6x V' m™

B+ 7, +7,)+y(7, "'72'2)}21771

2
2 2 -1 2 -1 /4
+(f+0) myn +0°g +—r2szt]. (10)
By (10) we represent the expected utility of
the manager in terms of certainty equivalents.
Given a contract characterized by «,8,7 and
S5 the manager's problem is to choose the

effort level e and the earnings management

variables 7,,7, and 7,.
In order to describe shareholders problem
of designing a contract, we first calculate the

expected utility of a shareholder.

Lemma 1: For any given &,f8.7.0,7,,7,
and 7,, the ex ante utility of a shareholder,
denoted by EG, is

2,1 1
EG:_(1+u) 2
K

expl— [~ — (B + &)z, + {1 - f(l+ 7, + 7,)
r
_7_5(7[1 +7[2)}(e+’/7)]

+;—2{{1—ﬂ(l+m+7r2)—y—5<m+7r2>2}h*
-

+H{BA+a)+6m Y m +(B+8)min +5°g™

y (K +5)
rsPHK +s+r72th

i

The exponent in the expected utility in
Lemma 1 is a combination of mean and the
variance of the final payoff plus some
additional terms that represent gains from
trades.” Talking a monotonic transformation

of the shareholder’s utility we get

G = rIn(-EG)

2 -1
_r In(1+ u)
2 K

+x[~a—-(B+0)n, +{1-p(+r +7x,)
—y=0(m +7m,)}(e+u)]

9) See Kim and Suh (1993) for an interpretation of the expected utility in a similar situation but without earnings

management.
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2

—i—[{l—ﬂ(lﬂrl w7y = 8(m, + )V
-
7 (K +5)
PP K +s+r70tTh (11)

Similarly to (10), equation (11) is a repre-
sentation of a shareholder's expected utility
in terms of certainty equivalents.

The principals problem is to maximize (11)
with respect to choice variables @, pB,7,0,7,, 7,

7, and e subject to the following three con-

straints:
H>H (12)
e cargmax(H) (13)
(%o 7,)eargmax(H) (14)

Among the three constraints, the first one
is the minimum utility condition in which H
is the manager's opportunity wage. The se-
cond constraint gives the manager's utility-
maximizing choice of his effort level for any
given contract. The third constraint comes
from the manager's reporting decision.

In the next section we first analyze Case 1
in which the manager can report any earning
number independently of his private infor-

mation.

ZASHT #3723 A3z 20084 62

V. The Case of Unrestricted
Earnings Management

This case is one in which the manager
chooses the constant term, 7,, as well as the
coefficients, 7, and 7, of his two private
information signals. Therefore, the manager
can arbitrarily choose an earnings number
independently of his private information. In
this case the manager always chooses to
report an extreme earnings number for any
contract with a non-zero weight on 9. In
order to prevent this, the principal’s choice
B+0 must be zero. This is because for

0 =—f the contract is in the term of
a+f+1g+00=a+B(3-0)+d,

which is independent of @. Therefore, the
earnings management decision does not
affect the manager's wealth. The principal
always uses the imperfect signal ¢ about the
magnitude of earnings management to offset
(on average) its effect on the manager’s wealth.

The precision of(the error of) 7 —0= y—7 is

1 ~
%m’l + g ")y which in less than m, because O
is an imperfect signal. This case is equivalent

to one in which earnings is not managed (as
in Kim and Suh(1993]) and has the precision

Ym™+g™)
In this picture of earnings manipulation,

615



Oliver Kim

earnings management has no beneficial roles,
and its value is negative. In other words, the
agency is worse off by allowing the discretion
to manage earnings to the manager. This
arises because the use of an imperfect obser-
vation of the magnitude of earnings manage-
ment in the contract subjects the wealth of
the contracting parties to risks due to the
error in the observation. Although this pic-
ture may capture some interesting aspects of
earnings management, our main focus is on a
much brighter picture(Case 2) for the follo-
wing reasons. First, the short-sighted nature
of the manager's behavior may not be sus-
tainable in a more realistic world. For exam-
ple, managers reputation can affect their com-
pensation in the long-run, and may prevent
to the

extent that free earnings manipulation is

such behavior. More importantly,
discouraged, an analysis of the other extreme
is useful. By considering a case in which free
manipulation is ruled out, other interesting
roles of earnings management can be iden-

tified, and a balanced intuition can be obtained.

VI. Earnings Management

In the rest of this paper we assume that 7,
=0, i.e., that earnings management is stric-

tly tied to the manager's private information.
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Given a contract o+ + 4 +380 , the expected
utility of the manager, denoted by H, at the

time of the contract is

H=Nxloa+{f(l+r +7,)+y
+3(x, +7z2)}(e+t7)]—%

Nx?

B+ + 7))+ y+8(m +7,)} b

2r,
+<{,8(1+7r1)+57z1}2m_l ,
2_2 -1 2 -1 /4
+(f+0) myn +0°g +r2—S2t] (15)

Similarly, the principal's expected utility,
G, is given by

2,1
G=lla+E
2 K

+x[~a+{1-B(+7n +7m,)—y

=6(7 +7,)i(e+u)]
—);[{1—,3(“”1 +7) =y =6(m + 7))}
-
+{pd+x) +57rl)}2m_1 +(ﬂ+5)27122n'l +52g_l

y (K +5)
Prsit(K +s+r72t7)

: (16)

Note that both (15) and (16) represent the
manager and shareholder's expected utility
in terms of certainty equivalents.

Given a contract a+ﬂj/+7/c~1+55, the ma-
nager's problem is to choose not only the
effect level e but also the earnings manage-
ment variables 7, and 7,. The effort selec-
tion constraint (13) is represented by the

first-order condition given by
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Nx{f(+7z +7,)+y+0(m +m,y)—ce=0 (17)

The first-order conditions with respect 7,

and 7, are, respectively,

(B+8)e+T-"[p(+m + 7)) +y
r

a

+0(m, + 7r2)}h_l
+{B(+m)+6mm™])=0 (18)

and

(B+8)e+i—2[p(+m + 1)) 4y
r

a

+8(m, + 7, 4h
+(B+3)m,n D=0 (19)

The principal's problem is to maximize (16)
with respect to choice variables, «,8,7,0,7,, 7,
and e, subject to (12), (17), (18), and (19).
It is easy to check that (17), (18), and (19)
describe a unique optimal e, 7, and 7, given
the contract.

The following proposition is now obtained
by solving the above problem. All the proofs
not shown in the text are provided in the

appendix.

Proposition 1
1. 6§ =0
2. mn =(+x)m™.

3. 7 is a sufficient statistic for (7,1).

Proposition 1 says that in equilibrium the

ZASHT #3723 A3z 20084 62

manager will choose 7; and 7, in such a way
that the reported earning 7 becomes a
sufficient static for the agents private
information signal yand 7. That is, by the
condition 7,n”' =(+7z)m™ the accounting

earnings, 7, becomes

P=5+6
=(1+7r1))7+7r27

=2+ al), (20)

where m and n are the precisions of the
independent error terms of Yand 7T, res-
pectively. As a result, the reported earnings,
V. becomes a sufficient statistic for yand 7 .
Therefore, a separate observation of earnings
management, O, will not be used in a con-
tract since it becomes a pure noise given J.

The first part of Proposition 1 obtained
despite the assumption that the observation,
O, about earnings management is costless
and is informative about the manager’s
discretion. This is because it is in the best

interest of the manager to maintain the in-

. (1+ﬂly _m/
come management ratio at 7, n 1n
order to minimize noise in the contract. In
other words, the manager has an incentive to
have 7 to be a sufficient statistic, which
makes O a pure noise. As a consequence, a
separate observation of earnings manage-
ment is not used in the contract because its

use only increases the variance of both
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shareholders’ and the managers” wealth.

Related to this result, Kim and Suh(1991)
show that the value of information systems
for incentive purposes is increasing in the
variance of its likelihood ratio when distri-
butions belong to normal family. When the

distribution is normal, the variance of its like-

L 51e)

lihood ratio, denoted by , can be ex-

pressed as
Var[Q 5| e)]= [E, (¥ \ze)]
/ Iy
1+ +7r2)2

- U+7z)m” +mn

It is easy to show that the optimal choice of
7, and 7, as described in Proposition 1 also
maximizes the variance of the likelihood
Thus,

accounting choice maximizes the stewardship

ratio. the managers discretionary
value of accounting reports.

In order to see the effect of the earnings
management by the manager on the share-
holders” investment decision, first note that,
by using the condition 7,n"' =(1+7z)m™ (4)

can be rewritten as

I = Llheriny+L 5+ 57 + 1757
K T,

_(a+ﬂ}‘>+}/(7)7 (21)

where the total precision, K, is
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K=h+m+n+s+rist (22)

By using (20) we can further rewrite (21)
as

1 ~ ~
A, :E[h(e+t7)+my+n1 +5Z, + 17571 ]

—(a+pp+rq) (23)

These results are summarized in the follo—

wing proposition.

Proposition 2 In equilibrium the precision
of each shareholder’s information, K, is
maximized. This occurs as a consequence of
the combination of the managers earnings
management and shareholder’s decision of
not using their imperfect observation of
earnings management in the contract. More-
over, each shareholder becomes as informed
as in the case where she could perfectly
observe the manager's private information,
the unmanaged earnings, ¥, plus the

additional private information, T

Proposition 2 says that in equilibrium the
voluntary choice of earnings management by
the manager in conjunction with share-
holders” decision not to directly monitor the
manager's earnings management (by having
6 =0) results in the most informationally
efficient market. Equations (21), (22), and
(23) show that, by simply using the managed
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accounting earnings, ¥, with appropriate sca-

n
ling (by multiplying by /7, ), shareholders
can make as informed investment decisions
as in the case where they each observe the

manager's private information, ¥ and 7 .

VIl. Functional Fixation

We have shown that, when free earnings
manipulation is ruled out, the manager can
successfully communicate his private infor-
mation through earnings management. However,
the exact pattern of earnings management is
indeterminate. This is because for any given
pattern of earnings management, i.e., 7, and
7, such that (1+7)n=7m,m  there exists /£
that satisfies all the equilibrium conditions.
In other words, while A(l+7,) and Bz, are
determined, 7, 7, and B are not separately
determined. This is not satisfying because
both earnings management and the use of ac-
counting earnings in compensation contracts
are separately important issues and to some
extent separately observable. In this section,
we derive equilibrium earnings management
and the weight of managed accounting ear-
nings in incentive contracts by imposing the
condition of zero expected earnings manage-
ment.

Since the effect of any earnings manage-

ment reverses itself over the lives of the

ZASHT #3723 A3z 20084 62

assets and liabilities involved, a fixed pat-
tern of earnings management is sustainable
only if the unconditional expectation of
earnings management is zero. The following
lemma shows the equilibrium pattern of

earnings management under this condition.

Lemma 2 The managers choice of earnings
management under the condition of zero uncon-

ditional expectation of earnings management
. =—n =n

is given by ™ %mwz) and " %m+n).
That is, the earnings management, 6, in

equilibrium becomes

n

0= I -%).

m+n

Lemma 2 is now used in conjunction with

(21) to generate the following proposition.

Proposition 3 under the condition of zero
unconditional expectation of earnings manage-
ment, in equilibrium shareholders simply use
the (managed) reported earnings without

. Moreover, the reported accounting earnings
is given the combined precision, m+n, of the

managers two private information, the un-

managed earnings Y with precision m and

the additional private information I with
precision n. That is,

1 A~ ~
H, :E[h(e+t7)+(m+n)y+szi +r°5°1g]

—(a+ B +1)
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where K =h+m+n+s+r’s’t

Proposition 3 says that in equilibrium

shareholders treat managed accounting
earnings number as the best representation
of the manager's private information that
does not require any adjustments. This is

because accounting earnings becomes in

equilibrium
J=y+0
=F+rnF+m,]
1 o~
=—(my+nl
A (24)

and its variance is
Var(3)=h™" +(m+n)". (25)

Equations (24) and (25) show that the re-
ported accounting earning, 7, is the average
of the two private signals of the managers, ¥
and 7, weighted by their precisions. The
precision (the inverse of the variance of the
error term) of the created signal is indeed
m+n, confirming the result of full communi-
cation.

In order to link Proposition 3 to the em-
pirical capital market research, the following

proposition is obtained.

Proposition 4 Under the condition of zero

unconditional expectation of earnings ma-
nagement, the equilibrium price when ear-

nings is announced is

P= %[h(e+t7)+(m +n)P+s(e+)+r’s’q)
d x

—(a++g)+ ,
(a+p+n1) KoK

where K =h+m+n+s+ris’t.

Propositions 3 and 4 have an interesting
implication to the research dealing with the
market reaction to the announcement of
accounting information. Note that, as shown
in Proposition 3, investors simply use the
reported earnings as an informative signal
without any adjustments. Proposition 4 shows
that the market price reflects these beliefs of
investors(with market noise). Therefore, an
empirical market researcher would find in
this situation that the announcement of
accounting earnings affected the share price
as reported. This behavior may appear to a
market researcher as an irrational behavior
because the reported earnings have been

10
) However, our

managed by the manager.
results show that it is indeed a rational
behavior in equilibrium.

A few examples are now provided in which
the reported earnings may reflect the ma-
nager's private information. One example is

that 7 is some information regarding the

10) See, for example, Hand(1990) for a discussion of so called functional fixation.
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potential success of R&D efforts of a firm.
Suppose the manager privately knows that
the project is very likely to succeed. Since all
R&D expenditures are written off as incurred
under the GAAP, ¥ will then understate the
firm value. In this case the manager may
decide to increase the reported earnings »
(by use of some accounting discretion) in
order to make it a better estimation of the
firm value. Another example is the case in
which a firm's assets include large uncol-
lectible accounts receivable, which, according
to the manager's unfavorable private infor-
mation 7, should be written off. Since ¥
overstates the firm value in this case, the
manager may reduce reported earnings by
choosing a negative @ . Discretionary changes
in depreciation methods can be another
example. Suppose, at the beginning of a period,
a firm wuses a straight-line depreciation
method for its operational assets. During the
period, however, the manager observes a
heavy use of its factory machines in order to
meet a sudden increase in customer demand
which results in a substantial decline in
productivity. In this case, since ¥ is likely to
overstate the firm value, the manager may
switch to a double-declining depreciation
method. "

Vll. Conclusion

We have shown in this paper that under
certain circumstances the managers of firms
can successfully communicate their private
information through discretionary earnings
management. When the unconditional expec-
tation of earnings management is const-
rained to be zero, rational investors behave
in equilibrium as if they were functionally
fixed to accounting earnings numbers.

By incorporating financial markets in our
mode, we have been able to show explicitly
the effect of earnings management on the
informativeness of earnings and how earn-
ings are used for contracting and investment
decisions. In particular, we have demon-
strated how investors attain maximum infor-
medness (K) and appear to be functionally
fixated to the earnings number. However, the
use of rational expectations paradigm has
naturally led us to adopt the linearity as-
sumptions on contracts and income manage-
ment. Also, our one-period model and the
resulting static nature of the equilibrium
have prevented us from analyzing the dyna-
mics of earning management. Additional

research on this important topic would be

11) This example is also consistent with Suh(1990), who shows that if the agent's compensation is increasing in
accounting income, in equilibrium he will choose the accelerated depreciation method when he observes un
favorable future productivity while choosing the straight-line depreciation method if he observes favorable future
productivity. Thus, accounting income smoothing obtains through an accounting choice in his model.

ZASHT #3723 A3z 20084 62
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valuable. Hopefully, the usefulness of the
intuition gained from the results may weigh

favorably against the limitations of the paper.
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(Appendix)

Proof of Lemma 1: The calculation of the expected utility of a shareholder is a long but
straightforward integration. The calculation in a similar situation is provided in Kim and Suh (1993),
and is not repeated here. The integrating process is exactly the same and the only differences in the
result are in the mean and the variance of the compensation.

Proof of Proposition 1: We first established that #+J #0. Assume the contrary, i.e., S+J=0.
Then the agent has no incentive to manage earnings, i.e., 7, =7, =0_ In this case the principal’s
problem is to maximize (16) subject to (12) and (17) with 7, =7, =0_. Thus the question becomes
whether #+6 =0 is consistent with the interior optimal solution to the principal’s problem.

First, /1:%\[ from the first-order condition with respect to @ is used in the first-order condition
with, respect to B,7,0 and e to generate, respectively,

= A+ 7, + 1) =y =S, + 7))y 7, + )

;

B+ )+ ST+ ym — (B S)ain]

7E[{ﬁ(l+7zl +7my)+y+o(r +m,y) 1+, +7r2)h’l
p

a

+H{BA+7x)+ox (A+x)m™ —(B+S)rxin]

+Nu(l+ 7@ +7,)=0; (96)
r = m am) =y =olm +m)ih PSP K +s+r7tT)
N Bk 4 )+ (e 4 A —L T4 N =0;

r, ! 2 7 ! 2 r2s2t H=U; (27)

L= B+ 7, +my) =y =0, + 7)), + )

;

7{16(14“71—1)"“57[1}”1”'[l 7(ﬁ+§)7[22”71 +6g71]

Bk, 47y + 8, + )+ )R
p

a

+{BA+x)+xmm™ +(B+S)min” +3g™']

+ Nu(z, +7,)=0; (28)
_ Ce
Yoy et (29)
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plus (12) and (17).
since B+0=0 and 7, =7,=0, (28) becomes

Nx
r

a

71&07717 5g71:0’
”

which implies that § =0 since g >0. As a results, £=0. Then, (26) and (27) become

)? -1 N)\C -1 _

P (30)
Yo eV KHS) o Ny -

r[(l P rzszt(K+s+r’2t71)] 7, o +r2szt]+N#_0 (31)

Subtracting (31) from (30) yeilds

Xy(K +s) N Nxy
PP K +s+rt) st

which implies that 7 =0. This is a desired contradiction since the agent’s effort selection constraint

(17) is violated.
(a) Since B+5#0, (18) and (19) become

€+L7—E[{ﬂ(l+ﬂ'l +7,)+y+9(m, +7r2)}>l'f1 +{ﬁ(1+7r1)+§7rl}m’l]:0
r .

a

and

e+p7—ﬂ[{,8(1+7r1 + 7))+ y+0(m, + 7)Y+ (B+ ) m,nT =0,
r

Solving for 7; and 7, we get

hm(e+17)—ﬁ{ﬂ(h+m+n)+7m}

a

=

=
r—x(ﬁ+5)(h+m+n) (32)
and
hm(e+1u) —Ej/n
T, = L

g(ﬂ+5)(h+m+n) (33)

a
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Then
h{(m ”)(e u) 7}
7

a

P+ +7m)+y+0(m, +7,y) = i s
—(h+m+n)
mih(e+in) - )
ﬂ(1+ﬂl)+5ﬂl :Nf—a’

—(h+m+n)
»

a

and

nih(e+in) - g}
(B+0)r, = 2
E(h+m+n)
b

a

Substituting these expressions in to (15) and (16) shows that both H and G are decreasing in d°g™".
Since g~'>0, it follows that § =0
(b) Since 5 = 0,
mir,h(e+u)— Nxy}
’ (34)

PO ) = e )

and
_n{r,h(e+u)— Nxy}
P Rt mn) (35)

Dividing (34) by (35) yields

I+, _m

T, n

(¢) Using n' =(1+7m)m™, § can be written as

where m and n are the precisions of the independent error terms of ¥ and 7, respectively. Since ¥
is a multiple of the average of ¥ and J weighted by their precisions, ¥ becomes a sufficient statistic

for ¥ and 7.

74{045}o]
OO =
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Proof of Proposition 2: What remains to be shown is that K is maximized as a consequence of the
combination of the manager’s choice of 7; and 7, and shareholders” decision on £ and §. K is first

rewritten as

(I+ 7, + 1)) mn+zlg(m+n)
(1+7rl)2n+7z22(g+m)

+s+7rs’t

K=h+

<{(1+71'1)n—72'2m}2
(1+7zl)2n+7r22(g+m)

+s+ris’t

=h+m+n-
which is maximized only if (1+7)n—7,m=0
Proof of Lemma 2: From the restriction
E[0]=(z, +,)(e+i1) =0,

we have 7, + 7, =0. This can be used in conjunction with condition %2 = (l+”1)%n to generate

n
7[1_*
m+n
and
n
7[2:
m+n
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