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Abstract

Following executive turnovers big bath accounting is often observed. We investigate
a new manager’s earnings management incentives in his first year in office in a two-
period model with career concerns and earnings’ lack of timeliness. We determine
the optimal incentive contract and decompose the manager’s equilibrium earnings
management into two components: an explicit incentive resulting from the compen-
sation contract and an implicit incentive from career concerns. While career con-
cerns always motivate the manager to shift earnings backwards, the optimal contract
induces the manager to either shift earnings forwards or backwards. In particular,
we show that with optimal contracts a "negative" big bath may result in equilibrium,
i.e., the manager may inflate earnings after a CEO turnover. We demonstrate how
the optimal contract and the equilibrium earnings management strategy depend on
the earnings’ timeliness, the precision of the initial information about the manager’s
ability and the intensity of competition for CEOs. Our results may help to explain
why big bath accounting after a CEO turnover is observed in many but not in all
cases.

Keywords Earnings management - Big bath accounting - Career concerns -
Contracting - CEO turnover

JEL Classification D82 - G34 - M12 - M41

1 Introduction

Executive compensation often relies on periodical accounting numbers such as earn-
ings that are based on financial reporting. Therefore, managers may have incentives
to undertake earnings management to increase their remuneration. Surrounding
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CEO turnover, a special kind of earnings management is observed. A number of
empirical studies document big bath accounting, i.e., incoming CEOs increase dis-
cretionary expenses during their first year in charge.! The existing literature argues
that an incoming CEO takes earnings baths to reduce the performance targets and
to save earnings for future periods. The poor performance in the first year, which
is commonly a partial year, is often blamed on the previous CEO and, therefore,
has only little impact on the new CEO’s reputation.” In contrast, the good results of
the following years are attributed to the new manager’s performance and enhance
his reputation. Thus, one motivation behind big bath accounting is career concerns.’
Career concerns create implicit incentives through expected future wages related
to the employment opportunities of a CEO. Labor market participants update their
beliefs concerning the CEQ’s ability with the arrival of new information about his
performance. Thus, the current accounting earnings have an impact on the manag-
er’s reputation and thus on his future compensation. However, big bath accounting
is not observed in all firms after a management turnover (e.g., Murphy and Zimmer-
man 1993) such that additional factors that affect the manager’s earnings manage-
ment incentives in his first year in office need to be considered.

One further determinant of earnings management considered in the literature is
the manager’s incentive contract (e.g., Liang 2004; Ewert and Wagenhofer 2005). In
a dynamic view incentives for shifting earnings forwards or backwards arise if the
sensitivity of the manager’s compensation to his performance (earnings) is not con-
stant over time. More specifically, in a two-period setting, the incentive for forward-
or backward-shifting of earnings results from a difference in incentive rates in the
two periods (Liang 2004; Dutta and Fan 2014; Nieken and Sliwka 2015). We con-
sider earnings management as an activity that affects the reported earnings but has
no effect on the underlying economic earnings.* Nevertheless, earnings management
is costly for the firm because it has to compensate the manager for his disutility (per-
sonal cost) from manipulating earnings. Thus, the optimal incentive contract needs
to control effort incentives, risk sharing, and earnings management simultaneously.

In this paper, we examine the interplay between career concerns and the optimal
incentive contract in such a setting. We analyze under which circumstances the man-
ager in equilibrium is induced to shift earnings forwards and when he will take an
earnings bath. For this purpose, we decompose the total earnings management activ-
ity into two components, an implicit incentive from career concerns and an explicit
incentive from the compensation contract. We show when explicit incentives from
an optimal contract strengthen career-related big bath accounting maneuvers after
executive turnover and when they induce forward-shifting of earnings. Furthermore,

! See, for instance, Moore (1973), Strong and Meyer (1987), Elliott and Shaw (1988), Murphy and
Zimmerman (1993), Pourciau (1993), Reitenga and Tearney (2003), Geiger and North (2006), and
Bornemann et al. (2015).

2 See Ali and Zhang (2015) and Bornemann et al. (2015).

3 A survey of over 400 CFOs by Graham et al. (2005) documents that more than 75% of the respondents
agree that meeting performance targets serves to improve their external reputation.

4 See Feltham and Xie (1994). Ewert and Wagenhofer (2005) distinguish between accounting and real
earnings management that also affects economic earnings.
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we conduct an in-depth analysis of how earnings’ lack of timeliness and the preci-
sion of initial information about the manager’s ability affect the optimal contract
and equilibrium earnings management. Finally, we investigate how the intensity of
competition for CEOs influences the manager’s incentives to shift earnings forwards
or backwards.

To address these questions, we consider a two-period agency relationship in
which the manager shall be induced to perform a productive effort in each period.
In addition, he can engage in earnings management in the first period. At the end
of each period accounting earnings will be disclosed by the manager. Accounting
earnings are publicly observable and contractible and depend on effort, the man-
ager’s earnings management, the manager’s unknown ability and accounting noise.
Earnings management leads to a shift of earnings between two periods: the amount
by which the first-period earnings are increased or reduced reverses in the second-
period earnings. The manager receives a long-term (renegotiation-proof) compensa-
tion contract based on disclosed accounting earnings. Besides the contract, effort
and earnings management incentives are affected by career concerns. These arise
because after the termination of the contract with the firm, the manager receives a
new contract from the labor market that depends on his reputation. More specifi-
cally, the payment from the new contract depends on the agent’s expected ability
conditional on the observed earnings in the previous periods. Thus, both the CEO’s
current reward (explicitly) and the future compensation from the labor market
(implicitly) depend on the reported accounting earnings.

We derive the manager’s equilibrium earnings management strategy, which deter-
mines whether the manager inflates or deflates earnings in his first period in office.
The effect of career concerns on the earnings management strategy depends on the
accounting earnings’ informativeness about the manager’s ability. Due to lack of
earnings’ timeliness, second-period earnings are more informative about the manag-
er’s ability than first-period ones, with the result that the manager will shift earnings
from the first to the second period to improve his labor market assessment. Thus,
incentives to take a big bath arise. These incentives are the higher the lower the
timeliness of earnings and the less precise the initial information about the man-
ager’s ability. With regard to the explicit compensation contract, the manager shifts
earnings to the period with the higher incentive rate (pay-performance sensitivity).
If there is no lack of earnings’ timeliness and no uncertainty about the manager’s
ability, both periods are independent and identical and thus no earnings manage-
ment incentives from the optimal contract occur. With lack of timeliness the optimal
incentive rates always induce a big bath if the initial information about the manage-
rial ability is perfect. The same result applies if there is no lack of earnings’ timeli-
ness but imprecise initial information about the manager’s ability. However, if the
initial information about the manager’s ability is imperfect but sufficiently precise
and at the same time there is lack of earnings’ timeliness, the incentive contract may
induce forward shifting of earnings. In this case, if the explicit incentive is stronger
than the implicit incentive a "negative" big bath results, i.e., the manager inflates
earnings after a management change.

We show furthermore that high managerial risk aversion and high intensity of
competition for CEOs always result in a contract that induces forward-shifting of
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1252 T. Hensel, J. R. Schondube

earnings. As opposed to that, higher intertemporal covariance of earnings moves
contractual incentives from the first to the second-period such that less forward-
shifting or more backward-shifting results. In particular, if backward-shifting
of earnings is optimal altogether, the absolute amount of earnings management
increases with higher covariance. The intensity of competition for CEOs affects both
components of earnings management. First, it directly increases the value of the
manager’s future compensation and thus the implicit incentive. Second, it indirectly
influences the explicit incentive via its effect on the difference in incentive rates.
Incentive rates depend on the degree of competition solely via its effect on the riski-
ness of the manager’s future compensation. If the manager’s degree of risk aversion
is low, the implicit incentive always dominates the explicit incentive, thus higher
competition reinforces big bath accounting. However, with high risk aversion, as
mentioned above, the reverse might be true.

Our paper is closely related to Nieken and Sliwka (2015). They consider an over-
lapping generations model in which a risk-neutral agent works for two periods and
is then replaced by a new manager.’ The agent’s earnings management incentives
in his first year in office depend on the difference between incentive rates of both
periods (similar effect as in our model) and on short-term and long-term reputation
effects. Short-term reputation works in favor of shifting earnings forwards, long-
term reputation has a similar effect as career concerns in our model and motivates
to take a big bath. While Nieken and Sliwka (2015) analyze earnings management
incentives for exogenous parameters of the incentive contract, we derive the optimal
incentive rates when contracting with a risk-averse agent and we focus on earnings’
lack of timeliness. But even for the case of a risk-neutral agent, our analysis provides
some additional results. While Nieken and Sliwka (2015) show that either forward-
or backward-shifting of earnings may occur after a management change, we prove
that with an optimal contract and lack of earnings’ timeliness the manager always
shifts earnings backwards in his first year.

Our paper is also related to Goldman and Slezak (2006) who analyze earnings
management incentives arising from stock-price based compensation. Their setting
is comparable to our first-period problem where the incentive rate needs to con-
trol first-period effort and earnings management simultaneously. However, as we
consider career concerns and second-period effort in our model, the manager may
deflate first-period earnings in equilibrium.

Kirschenheiter and Melumad (2002) examine big bath accounting in a capital
market model. They show that for sufficiently bad news managers will take an earn-
ings bath. As opposed to our paper, Kirschenheiter and Melumad (2002) consider no
agency conflicts. In their model, there is no need (and no possibility) to control the
manager’s reporting behavior. The manager’s reporting strategy is solely chosen to
affect the capital market’s inferences about the firm’s future cash flows.

> Yu (2017) examines how earnings management is affected by the strategic interaction between an
incoming and an outgoing CEO. He shows that an earnings bath can be induced by the reporting strategy
of the outgoing CEO and the capital market reaction.
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Similar to our model, Christensen et al. (2013) and Dutta and Fan (2014) ana-
lyze a LEN-model with earnings management. Christensen et al. (2013) identify set-
tings in which the possibility of earnings management improves the agency’s sur-
plus. Dutta and Fan (2014) study how earnings management opportunities affect the
optimal contract for the manager. Like us, they find that the incentives to manage
earnings are driven by the difference between the incentive rates in the two periods,
whereas their absolute levels have no effect. However, as opposed to our model, nei-
ther study investigates the influence of career concerns on earnings management. In
addition, our paper is related to Christensen et al. (2021) who consider a dynamic
LEN-model to analyze the influence of the timeliness of reports on the agent’s risk
premium.

Our paper is also tied to the literature on career incentives. This area of research
is strongly influenced by the work of Holmstrom (1982) . He shows that, even in
the absence of explicit contracts, managerial effort incentives are provided since the
labor market uses firm performance to update expectations about the manager’s tal-
ent. Gibbons and Murphy (1992) analyze optimal incentive contracts in the presence
of career concerns. While they capture career concerns via short-term contracts and
a perfectly competitive market for managers, we consider a long-term renegotiation-
proof contract and imperfect competition. Autrey et al. (2007) analyze a related
career concerns model, but they do neither consider second-period effort nor the
possibility of earnings management. Similar to our setting, career concerns induce
both implicit effort incentives and a risk effect. In the models of Gibbons and Mur-
phy (1992) and Autrey et al. (2007) the principal can undo all implicit incentives
arising from contractible information by adjusting the explicit incentives. However,
this result may no longer hold true if implicit incentives also arise from soft (non-
contractible) information.® Christensen et al. (2020) consider implicit incentives
from career concerns in a setting with both contractible and soft information. They
investigate under which conditions soft information can effectively be contracted via
renegotiation of a long-term contract such that any real consequences of implicit
incentives vanish. As opposed to their study, in our model implicit incentives due to
the labor market’s revision of the manager’s ability rely only on contractible infor-
mation. Nonetheless, as we assume that the labor market cannot observe the incen-
tive contract offered by the principal, the principal does not undo implicit incentives
in equilibrium.

Moreover, further studies examine career concerns to provide insights into, e.g.,
performance reporting (Wolitzky 2012), investment incentives (Milbourn et al.
2001), aggregate performance measures (Arya and Mittendorf 2011), and stock-
price based and profit-based compensation contract design (Khoroshilov and Naray-
anan 2008). Demers and Wang (2010) find that the incentives for earnings manage-
ment increase in later stages of the manager’s career.

% In addition to a contractible performance measure, Autrey et al. (2007) consider a mandated perfor-
mance measure that is publicly observable but non-contractible. They show that the explicit incentive
contract cannot completely undo implicit incentives related to the mandated measure.
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1254 T. Hensel, J. R. Schondube

Finally, our paper contributes to the literature that investigates the relation
between internal and external governance mechanisms. While we find that both
mechanisms act as substitutes, for example Cheng and Indjejikian (2009) show that
both controls are complements.” We discuss the differences in results.

The rest of the paper is organized as follows. The next section introduces the
model setup. In Sect. 3 we derive the optimal incentive contract and the equilibrium
earnings management strategy. In Sect. 4 we discuss our results and provide some
suggestions for empirical research, and Sect. 5 concludes. All proofs are relegated to
the Appendix.

2 The model setup

We consider a two-period LEN-setting with a risk-neutral owner (principal) and a
risk-averse manager (agent).

2.1 Accounting timeliness and CEO turnover

The accounting system is not capable to capture all changes in firm value, that are
due to the manager’s current period’s actions, in the same period’s accounting earn-
ings. We define timeliness as the extent to which accounting earnings incorporate
economic earnings over time (Ball et al. 2000). Lack of timeliness of accounting
earnings is the result of two effects. First, the incorporation of economic earnings
is limited by accounting principles such as reliability and prudence. Second, part of
the economic consequences of the manager’s decisions in a period shows up some
time in the future and, thus, is not included in the current period’s accounting earn-
ings. Examples are the implementation of a new corporate strategy or a new R&D
project. The recognition of the economic effects of the manager’s decisions in the
accounting earnings is also significantly influenced by the industry and the busi-
ness model of a firm. For example, accounting earnings of firms in high innovation
industries likely reflect managerial effort with a significant delay.®

Therefore, we assume that accounting earnings x, of period ¢ = 1,2 reflect only
a fraction ¢ € [0, 1] of the value creation in period . The remaining share is cap-
tured in the next period’s accounting earnings x,,;. The specific value of g essen-
tially depends on the accounting standards used and the industry the firm operates

7 Further empirical literature shows mixed evidence: while some studies suggest a complementary rela-
tion (Hay et al. 2008; Ward et al. 2009; Becher and Frye 2011), others find that internal and external
governance are substitutes (Li 2014; Guo et al. 2015).

8 Said et al. (2003) show that the use of non-financial performance measures in compensation contracts
is associated with firms adopting an innovation-strategy which indicates that managerial effort does
translate into earnings with delay.

° In a static setting, Kuhner and Pelger (2015) interpret the parameter g as the degree of the value rel-
evance of an accounting system.
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in. The manager exerts an effort ¢, in each period ¢ = 1, 2. Furthermore, let a denote
the manager’s ability. Then, the true accounting earnings in period ¢ are defined by:

x=qa+e)+(1—q)a+e,_;)+0,. (1)

All players in the game (including the manager) are uncertain about the ability such
that a is modeled as a random variable. Further, 6, is a random variable that captures
accounting noise. Both the ability a and the accounting noise terms 6, are normally
distributed:

a~N@,yo®), 6,~N(O,( -y 2

_ Var(a)
"= Var@qvar@)
able to the manager’s ability. As such y is a measure of the imprecision of the initial
information about the manager’s ability. The higher y the less precise the initial
information about a (and the more precise the information about accounting
noise).'” We assume that all noise terms are pairwisely uncorrelated.

Following executive turnover, a new CEO is in charge. Ignoring the effect of the
new manager’s predecessor, the accounting earnings in the two periods following
the CEO turnover are given by:'!

€ [0, 1]is the fraction of the variance of total noise (a + 6,) attribut-

x,=qla+e)+0, 3)

X, =qla+e)+ 1 —qg)a+e)+0,. 4

2.2 Earnings management and big bath accounting

At the end of each period the manager privately observes accounting earnings x,.
Based on this information, he has to disclose an earnings report y, at the end of
period . He has some discretion over the reported numbers which he can use to
manage accounting earnings, e.g., using professional judgments in a principle-based
accounting system. In particular, we assume that he can add or subtract an amount
b to the earnings in the first period that is fully reversed in the second period. The
reported accounting earnings are defined as follows:

yi=x+b=qla+e)+0,+b, 5)

Ya=x,—b=gqla+e)+(1—-qg)a+e)+6,—b. 6)

10 The modeling of the noise terms is similar to Autrey et al. (2007).

' Note that, due to the lag in the accounting earnings, first-period earnings x, are also influenced by the
outgoing manager p's ability and effort, (1 — g)(a” + eg). Since a consideration of a predecessor does not
qualitatively change our primary results, we focus solely on the effect of the incoming manager.
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1256 T. Hensel, J. R. Schondube

The earnings management activity b can be viewed as a window dressing task and
its sign can be either positive or negative. In what follows, a positive sign of b is
synonymous with forward-shifting of earnings (or inflating earnings) and a negative
sign corresponds to shifting earnings backwards (or deflating earnings). Reported
earnings are publicly observable and can be used as performance measures for the
manager’s compensation contract.

In the literature, the term big bath is used to describe a setting where current
reported earnings are biased downwards at the benefit of higher future earnings
(Nikolai et al. 2010). In our model, similar to Nieken and Sliwka (2015), a big bath
corresponds to a reduction in current earnings and goes along with b < 0. As we focus
on earnings management incentives directly after a management turnover, we do not
explicitly consider a second-period earnings management activity in the model.

2.3 Career concerns

The manager is concerned about his reputation on the labor market. At the end of
the second period, the manager leaves the firm and obtains a new contract from
another firm. Labor market participants neither observe the manager’s actions nor
the design of the contract, but they build rational conjectures about both. Similar to
Autrey et al. (2007), we assume that the market sets the manager’s wage proportion-
ally to his expected ability, conditional on the reported signals y, and y,, and condi-
tional on rational conjectures with respect to the unobservable compensation con-
tract W, efforts ¢;, &, and earnings management b. More specifically, career-related
compensation is defined by ¢LM,, where LM, is given by:

LM, = E(a |)’1’)’27V/‘\’76A1’é\27b)- (7N

Modeling career concerns, we deviate from the literature (in particular from Gib-
bons and Murphy 1992 and Autrey et al. 2007) with respect to two aspects. First, we
assume that the market for top-managerial ability is not perfectly competitive. In a
recent study, Cziraki and Jenter (2020) show that over 80% of new CEOs are insid-
ers, and, from the remaining outsiders only a minority was attracted from a CEO
position outside the firm. These results suggest that managerial ability is highly
firm-specific and hiring decisions are influenced by intra-firm relationships. There-
fore, we do not assume a perfectly competitive labor market but consider that the
match between CEO ability and future firm requirements may be more or less fitting.
This fit will be modeled by the variable ¢ which is multiplicatively connected with
the expected ability and determines the manager’s future compensation. We inter-
pret ¢ > 0 as the degree of competition for the manager in place. Higher values of ¢
correspond to a fit with the requirements of a higher number of firms in the market.
Second, career concerns in Gibbons and Murphy (1992) and Autrey et al. (2007)
arise from the contracting parties’ inability to commit to the two-period employment
horizon. They do not arise if the sequence of short-term contracts would be replaced
by a renegotiation-proof two-period contract.'> We consider renegotiation-proof

12 Although there are no career concerns with renegotiation-proof contracts, the same equilibrium solu-
tion as with short-term contracts results (see Gibbons and Murphy 1992, Appendix A).
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contracts because short-term contracts require additional commitment assump-
tions."> Thus, while our different (competition and commitment) assumptions do
not allow for career concerns resulting during the considered two-period agency-
relationship, they result from employment opportunities after the duration of the
relationship.

As (a,y,,y,) are jointly normally distributed, LM, is normally distributed, too.
Applying the rules for updating the probability distribution of a normally distrib-
uted random variable, conditional on the observation of a set of normally distributed
variables,'* we obtain:

LM, = By + By, + Boys, 8
with
_ Y
h=ar 5 ©)
_ 14
b= T+ (10)

By is a constant term given by

o =a— Pi(q@+ &) +b) — po@+qé + (1 — q)é, - b). (11)

Thus, the manager’s expected ability conditional on the observation of the reported
accounting earnings is a linear function of the earnings. Notice that f,q = f; such
that f; < f,. This implies that the labor market puts more emphasis on y, than on
¥, when revising expectations about the manager’s ability after having observed y,
and y,. The reason for this is that the new manager’s ability affects first-period earn-
ings only by the fraction g < 1. The second-period earnings in contrast are affected
by the full ability such that the relation f;, = gf, holds true. The fact that second-
period earnings are more informative about the manager’s ability than first-period
ones implies that his career-related future compensation (via ¢LM,) is more sensi-
tive towards the second-period earnings y,.

13 Christensen et al. (2003), Proposition 1, show that there is no equilibrium with short-term contracts
unless some form of commitment of both contracting parties is added. More specifically, if the agent
cannot commit to stay for both periods, his take-the-money-and-run strategy destroys the equilibrium.
However, assuming that the agent can commit to stay is only appropriate, if the principal does not take
advantage of that commitment. This can be achieved by assuming that the principal himself can commit
to offer a fair second-period contract, i.e., a contract that satisfies the second-period participation con-
straint, given the agent has taken the first-period equilibrium action.

14 See DeGroot (1970), p. 55, formula (19).
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1258 T. Hensel, J. R. Schondube

2.4 The manager’s utility

At the beginning of the first period, the principal offers a two-period renegotiation-
proof compensation contract w to the manager. The contract is assumed to be linear
in y; and y, and is defined by

w=f 455+ 5y (12)

where f denotes the fixed salary and s, the incentive rate in period ¢. The earnings
management activity and the effort are costly for the manager. The corresponding
disutility functions of the manager in period ¢ = 1,2 are given by:

e+ Ab? e?

(=" -2 (13)
2 2

The parameter A > 0 scales the cost of earnings management. We denote the man-
ager’s total disutility from working by C = ¢ + ¢,.

The manager is risk-averse with utility UM = —exp(—r(w — C + ¢LM,)).r > 01is
the manager’s degree of risk aversion. Given linearity and normally distributed ran-
dom variables, the manager’s certainty equivalent given the information at# = 0 is:

CEy=Ew—-CH+ ¢LM,) — %Var(w + ¢LM,). (14)

We assume that if the agent does not accept the offer by the principal, he is not
able to signal his ability and receives directly a contract from the market with wage
¢LM, = ¢pE(a) = ¢a. Thus, the agent’s reservation wage over his entire duration of

employment is CE = ¢a.

2.5 The principal’s objective

The risk-neutral principal aims at maximizing the difference between the manag-
er’s contribution to the firm value V and the agent’s expected compensation E(w).
Firm value contribution V equals the expected economic earnings generated by the
agent over the agency-relationship. The (true) accounting earnings x; and x, deviate
from the economic earnings due to the timeliness parameter g. Thus, the proportion
(1 — g)(a + e,) of the agent’s second-period work is only captured by the (not explic-
itly modeled) accounting earnings x;. Thus, formally we define V as

V=E(x1+x2+x3)=2a+el+ez. (15)

Since V will be realized only after the manager has left the firm, it cannot be used
for contracting purposes.'> Only the reported earnings y, and y, are contractible.

15 This is in line with the literature that assumes that the agent’s contribution to the firm value cannot be
isolated from the firm’s other assets, e.g., Budde (2007) and Mauch and Schondube (2019), such that it is
not contractible.
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2.6 Timeline of the model

At t = 0, the principal offers the manager the compensation contract w. If the man-
ager accepts the offer, he performs a productive effort at the beginning of both peri-
ods. The earnings management activity only takes place in the first period. At the
end of the first period, the manager reports y;, = x; + b, by choosing the amount
b. As there is no earnings management in the second period, the signal reported at
the end of the second period is y, = x, — b. At the end of period two, the manager
leaves the firm and the labor market offers the manager a contract with a payment of
¢LM,. For simplicity, the discount rate is normalized to be zero. Figure 1 summa-
rizes the timeline of the model.

3 Equilibrium analysis
3.1 Benchmark solution

If the manager’s actions were observable and contractible, it would be strictly
optimal to pay only a fixed payment f to the risk-averse manager to avoid the risk
premium gVar(-). At the optimum, f makes the manager’s participation constraint

binding, f=C — ¢E(LM2) + CE. If we would assume that the agent’s actions
are also observable to the labor market (¢} =e,é; =e,,b=b), E(LM,) =a
immediately results and the principal chooses e;,e,,b so as to maximize

_ e+t el . ..
V—f=2a+e +e,— +5— — 5. The optimal solution is ¢, = ¢, = 1and b = 0.
In our model, neither the manager’s actions nor the principal’s contracting deci-
sions are observable to the market. In this case'®, we obtain the following expres-
sion for the principal’s objective function in the benchmark setting where the agent’s

actions are contractible:

_ ef + Ab? eg
V—f=2a+e, to-——5—=-5
+¢[fo+Pi(q(a+e)+b)+h(q(a+e,)+(1—g)a+e)—b)]| - da
(16)
This expression is maximized by the following (first-best) action values:
o’ =1+¢(pig+p(1-0q), (17)
;" =1+qpp,, (18)

16 1¢ (el,eQ,b) (and the contract) are unobservable to the market, the difference between conjectured
effort (e'\1 s é; E) and performed effort (el , €, b) has to be considered. The conjectured effort is included in
By, see (11).
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t=0 t=1 t=2

Two-period Effort Earnings Signal Potential Effort Signal Manager

contract e; management Y1 contract €2 Y2 leaves the
w b renegotiation firm and
receives
¢ LMo

Fig. 1 Timeline of events

o _ P B)
B A

. 19)
Since f, and f, are positive and f, > f, holds true, see (9) and (10), backward-shift-
ing of earnings is induced (b*# < 0) and both productive efforts are higher than 1.
As with the binding participation constraint (f = C — ¢E(LM,) + CE) the optimal
fixed payment f reduces with higher E (LMQ), the principal is trapped into inducing
higher productive effort and earnings management to suggest to the labor market a
high managerial ability. The reason is that the labor market attributes the difference
between realized earnings and expected earnings to the agent’s ability. This becomes
obvious if we rewrite LM, as a + p,(y; — E(y,1€,é5, b)) + B (v, — E(y,|€, &5, b)).
In equilibrium, however, the market is not fooled and correctly anticipates the
FB_oFB_ pFB)

induced efforts and the earnings management activity, (é‘l,eAz,b) = (e1 N

Thus, again E (LMZ) = a results and no reduction of the fixed payment occurs.

3.2 Second-best solution

We assume that the parties can commit to the two-period relationship. There-
fore, if the manager accepts the initial contract, the owner does not replace
the manager after the first period and the manager does not leave. How-
ever, the parties cannot exclude renegotiation of the contract at the end of the
first period. Specifically, we assume that the principal can offer a new con-
tract wk =f +s5,y, + sgyz +fR at the end of the first period (after y, has been
observed). wR can change the incentive coefficient sg for y, and potentially pay
an additional fixed payment fR. In a setting with complete contracts, the antici-
pated change of the contract at the renegotiation stage can be included in the
initial contract w, such that there is no loss of generality in considering renego-
tiation-proof contracts, i.e., initial contracts that are robust against renegotiation
at the end of the first period. Christensen et al. (2003) have shown that (only)
any initial contract in which the second-period incentive coefficient is chosen
sequentially optimal is renegotiation-proof. We consider this kind of renegotia-
tion-proof contracts in our paper.

In the next subsection, we derive the sequentially optimal incentive weight
for the second period that makes any initial contract w renegotiation-proof.
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3.2.1 Second-period effort and sequentially optimal second-period incentive rate

At the beginning of the second period, the manager has performed e, and b and
he has reported y,. If w® is the final contract, he chooses second-period effort so
as to maximize his certainty equivalent given his information set at # = 1 which is
given by:

CEf =5y, +f=c; +fF +S§E()’§|Y1’el’b) - Cz(eg) +E(¢LM2(y§)|y1’el’b)
- gVar(sgyIze + ¢LM, (y’§) [y1, 1, b).
(20)

eI; denotes the manager’s second-period effort if w¥ is the final contract and y§ is the

corresponding value of second-period accounting earnings. From the first-order
... OCER . R R
condition ,;egfl = 0, we obtain €5 = q(s; + $f,).
We now assume that the principal has selected contract w at the beginning of

the game. Denote CE, the respective certainty equivalent given the information
set at ¢ = 1 (similar to (20) with variables s,, e,, ¥,). The sequentially optimal sec-
ond-period incentive rate at the renegotiation stage solves (jointly with f¥) the
following problem:

max EU, = ¥ — E(syyy +f% | y1.2,.b)

TR

subject to @1
CE{ > CE,

el; = q(s§ + ¢p,).

EU, is the principal’s expected return from second-period effort less the compensa-
tion cost from the new contract w®, conditional on the observation of v, and condi-

tional on conjectures about first-period actions (é\lg) All other elements of the

principal’s objective function can be regarded as constants at the renegotiation stage.
The principal has to consider two constraints in her optimization problem. First, the
incentive constraint for the effort of period two and second, the participation con-
straint CEf > CE,. The latter ensures that the manager will only accept the new con-
tract offer at the renegotiation stage if he is not worse off with it. Lemma 1 states the
solution to the above problem.

Lemma 1 The sequentially optimal incentive rate for the second period and the cor-
responding effort are given by:

. q_r6§|1¢ﬂ2

55 = : (22)

2 2
ro‘zl1 +q
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=q(s; + ¢p,), with
oy 5 Coty)?’ (23
o2(1 = y(1-¢%) Var(y,)

Note that 57 trades-off incentivizing e, subject to the posterior risk premium to be
paid to the risk-averse manager, represented by ro?, . Neither the long-term effect of

0'§|1 = Var(y,ly,) = o

2/1°
e, on y, nor the ex ante r1sk premlum are considered ex post. Comparative statics

show that 22 < 0 and < 0. High 62“ rises costs to motivate e, from a risk-charg-

cr21
ing perspectllve, such that low-powered incentives are optimal. Future market com-
pensation is uncertain and the posterior risk premium increases in the product f,-s,.
Therefore, if 5, increases, 53 decreases to keep the risk premium down.

As f®s only task is to ensure that the participation constraint is binding, we omit
its value in Lemma 1. Obviously, if the principal sets s, = s in the initial contract,
she has no incentive to renegotiate the initial contract such that the initial contract
is also the final contract. In what follows, we consider the set of renegotiation-proof

initial contracts characterized by s, = s7.

3.2.2 Choice of first-period actions and optimal contract

Any initial contract w with s, = 57 as given in (22) is renegotiation-proof. We now
determine the optimal first-period incentive rate of the contract and the resulting
values for first-period effort and earnings management. The corresponding optimi-
zation problem is given by:

r}laxEU0 =V-—EWw)=EQa+e +e,—w)
,51

subject to
CE, > ¢a,
,b) € argmax CE,(¢,b"),
(€1.0) € aremax CE(e1.5) (24)

e, =¢, CI(S + ¢b,),
5 q—r 62| 1 ¢ﬂ2

s2 =5, =
2 Oy T q2
The owner maximizes the manager’s contribution to firm value net of expected
managerial compensation, subject to four constraints. The first constraint ensures
participation of the manager, the second and the third constraint are the incentive
constraints for the manager’s first- and second-period actions, and the last constraint
makes the initial contract renegotiation-proof. The solution to the problem is pre-
sented in Lemma 2.

Lemma 2 The optimal first-period incentive rate and the corresponding first-period
actions are given by:
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3 /l(q - ¢ﬁ1r6|2 - d)ﬂzrc) - s;(/lcr - /1q2 + Ag — 1)
1+ Ag* +rota

*

5

(25)

i(q — ¢p, r0'12 — ¢ﬁ2rc) - q_ZM—Zr?“(/lcr —Ag* + Ag — 1)
_ q +ro'2|l (26)
1+ Ag*> +roth |

e =q(dp+57) +(L—q)P By +55), 7)

pro STH L BB
A A ’ (28)
—— ——

explicit incentive  implicit incentive

with 6% = Var(y;) = 6*(1 = y(1 — ¢*)), ¢ = Cov(y,, y,) = 6°rq.

In contrast to s3, the equilibrium first-period incentive rate s7 depends on the cost
of earnings management (4). This is because the principal uses s, to control both first-
period effort and earnings management.

Equation (28) shows that the equilibrium level of earnings management is a func-
tion of two components, b* = b5 4+ b*M | with

s_ As
b’ = T 29)
bLM _ ¢(ﬁ1 - ﬁZ) (30)

A

The first component b3 is the explicit incentive which is determined by the differ-
ence of incentive rates of the contract As = s} — 53, while the second component
b*™ results from career-related incentives based on the labor market’s assessment of
managerial ability.

3.3 Equilibrium earnings management

We now turn our attention to the question whether the manager inflates or deflates
earnings in the first period in office. This depends on the sign of b* = b5 + b'M,
If the optimal amount of earnings management b* is negative, the manager shifts
earnings from the first to the second period and, thus, an earnings bath occurs. For
b* > 0 the manager shifts earnings forwards.

For the following analysis it will be useful to define (or recall) the following
variables:

o-f EVar(yl) =62(1—y(1—q2)), 3D
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o; =Var(y,) = o, (32)
c? c?

o3, =Var(yly,) = 03 - == o2 — 5. 33)
1 1

c ECov(y],yz) =o%yq. (34)

As a starting point for analyzing the manager’s equilibrium earnings management
strategy assume ¢ = 1 and y = 0. ¢ = 1 means that accounting earnings report eco-
nomic earnings immediately without a time lag. y = 0 implies that uncertainty in the
performance measures is completely due to accounting noise 6, and the ability a is
deterministic so that f; = f, = 0 follows immediately. Thus, both periods’ account-
ing earnings are stochastically and technologically independent and they are identi-
cal except for the effect of how earnings management b affects y, and y,. As both
periods have the same characteristics with regard to productive effort and noise,

S =55 = results. Thus, at the optimum there are no explicit earnings manage-

1= %2 2
ment ince;}?\’/es from the contract, As =0« b5 =0. In addition, p; =, =0
implies 'Y = 0 such that there are also no implicit earnings management incentives
from the labor market and the total earnings management is b* = 0.

For g < 1(still assuming y = 0) the effort incentives for both periods become dif-
ferent: e, = gs, + (1 — g)s, and e, = gs,. As part of the first-period effort’s conse-
quences is now measured via the second period’s performance measure, at the opti-
mum the first-period incentive rate is always lower than the second-period one:

Mg -1 -
(¢* + ro?) (Arc? + Ag* + 1)

As =

(35)

This proves the first result:

Result 1 With perfect initial information about the manager’s ability (y = 0), earn-
ings’ lack of timeliness (q < 1) induces big bath accounting via the optimal incentive
contract: b* = b5 < 0.

Notice that the lower the cost of earnings management A the higher As (i.e., the
smaller |As|). While the sequentially optimal second-period incentive rate s is inde-
pendent of 4, s} increases with decreasing 4 to hold earnings management incentives
b® at bay. However, it is too costly in terms of inducing too high first-period effort to
completely avoid 55, Thus, b* = b5 < 0 already results with lack of timeliness of the
accounting earnings in the absence of an uncertain managerial ability.!”

In the next step we allow for y > 0. With y > 0 the agent’s ability becomes uncer-
tain such that career concerns arise. Introducing y > 0 has the following specific
effects:

17 Only in the extreme case that earnings report all economic consequences of the agent’s effort with one

period delay, g = 0, no big bath incentives exist. In this case 5] = 55 = 0 as no effort can be induced.
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1. Regression coefficients f; and f, become positive such that 5 < 0 results in
equilibrium and e; and e, will be influenced by implicit incentives via ¢, and ¢f, .
Furthermore, with positive #, and f, the agent’s compensation becomes riskier
due to the uncertain future compensation ¢LM,.

2. A positive covariance ¢ > 0 between first- and second-period earnings results.

3. The variance of first-period earnings 0']2 reduces since the noise now stems from
both components, a and 6,, with a only being weighted with fraction g < 1.

4. The posterior variance o-%ll reduces due to the covariance effect.
These effects have several consequences: First, additional earnings management
incentives from career concerns b* < O ceteris paribus motivate the manager to
shift earnings to the second period. Obviously, the higher the intensity of compe-
tition ¢, the stronger (more negative) is the implicit incentive b*¥. The compara-
tive-statics of the implicit incentive with respect to its further influencing factors are
given in the next result:

Result 2 Higher timeliness of earnings and more precise initial information about
the manager’s ability increase b™. i.e., reduce the absolute value |b™ | of earnings
dbLM dbLM
management from career concerns: - > 0 and — < 0.
4 Y

While the manager’s ability completely enters second-period earnings, its influ-
ence on first-period earnings is limited to the factor ¢g. Thus, the higher g the lower
the difference between the weights on first-period earnings (f;) and second-period
earnings (f,), thus, the less negative the amount of earnings management related to
career concerns. Higher precision of initial information about the manager’s ability
(lower y) also reduces the absolute value of b*¥. In other words, the more precise
the initial information about the ability, the smaller the weight on accounting earn-
ings within the updating process.

Second, the covariance effect affects earnings management incentives from the
contract. The positive covariance implies that the posterior variance of second-
period earnings is lower than their prior variance, a%ll < o5. With lower 6§|1’ the
second-period sequentially optimal incentive rate s increases. At the same time, a
higher covariance increases the prior variance of the agent’s total compensation such
that s’lk becomes smaller. Thus, we can state the following result:

Result 3 Higher covariance c between first- and second-period earnings decrease
bs.

Result 3 implies that, given the manager engages in big bath accounting, with
increasing covariance he takes an even bigger bath because a higher covari-
ance shifts contractual incentives from the first into the second period. Notice
that while in the special case g = 1 with a deterministic ability (y = 0) no earn-
ings management occurs, with ¢ =1 and y > 0 the manager always uses big
bath accounting. In this case, there is no earnings management from career con-
cerns, b'™ = 0, as with ¢ = 1 ; = p, results: earnings of both periods are equally
informative about the agent’s ability. However, the amount of earnings manage-
ment resulting from the contract b5 becomes negative. As compared to the case
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£

y =0, with y > 0 the covariance effect increases s3. While the first-period earn-
ings’ variance 612 remains the same as with y = 0, the first-period incentive rate
decreases due to the positive covariance such that As < 0 results.

Having focused so far on the circumstances under which big bath incentives
from the contract arise, we now investigate if there are conditions where the
incentive contract counteracts big bath incentives b*™ from the labor market’s
updating, i.e., b5 > 0. To do so, we first recall that the variables f,, §,, 07, agll and
c all depend on the timeliness parameter ¢ and the imprecision of the initial infor-
mation about the manager’s ability y. Thus, an in-depth analysis of the impact of
these two parameters on the equilibrium solution is needed.

The following representation of As will be useful for the subsequent analysis:

As=A,¢p—-A,, (36)

with

ﬂr[rafagll (B1—B,) + ¢I<ﬂ151012 +Breq = Br03, )]

A=- ,
(q2 + ro-%|1 ) (Are? + Ag* +1)
/lq(r(o-l2 - 6§|1 + c) +4q(1 —q))
Az =

(q2 + m§|1 ) (Are? + Ag* +1)
As is linear in the degree of competition for managers ¢. Assume ¢ = 0 for the
moment. Then no career effects prevail (As = —Az) and whether As is positive or
negative depends on the induced variance and covariance effects. As becomes posi-
tive if A, gets negative which requires af +c< U§|1 , 1.e., the posterior variance of
the second-period earnings must be higher than the variance of the first-period earn-
ings plus the covariance. Intuitively, higher ‘7§|1 reduces s and this effect is always
gll on sy (whose sign is ambiguous, see (25) and
(26)) such that ceteris paribus As increases. However, as c itself is part of °-§|1_
mentioned above—we need to decompose the condition into terms of timeliness g
and ability-imprecision measure y. If all the noise in the earnings stems from the
manager’s uncertain ability, y = 1, af +c> o-%ll holds certainly true: after observing
first-period earnings y;, the manager’s ability is perfectly known and °'§|1
Thus, y must be sufficiently small (y < 7) to induce forward-shifting earnings man-

agement (bS > O) from the contract. The higher ¢ the higher the covariance ¢ and

thus the lower °§|1

with increasing ¢ (j—z < 0) foro? + ¢ < o3

stronger than the indirect effect of ¢
as

= O results.

(and at the same time the higher 6]2) , such that lower y is required

o to hold true. Furthermore, from our pre-

vious analysis we know that for ¢ = 1 and y > 0 the optimal contract always induces

big bath accounting, such that ¢ must be also below some threshold value (q < c_]).
Given these insights, the effect of the intensity of competition for CEOs,

¢ > 0, depends on whether As is increasing (or decreasing) in ¢. Result 4 shows
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the conditions under which this is true and specifies our findings for the case that
there is no competition, ¢p = 0.

Result 4 (a) For ¢ =0, a necessary condition for b* =bS> 0 is that
2
g<g= —<\/§— 1>and0 <y <y = szthd—(q) <0.

1—g—-¢*+q*(1+q)
(b) If the condmons for q and y from (a) are jointly fulﬁlled there exists a critical

value ¢ = max {0, 2}suchthatbs>Olf(,l)><l)

(c) For g, y € (0,1) there always exists a  critical  value
q(ﬁ1q02+ﬁzcc]—ﬂz §|,>
2“(172 Br)

(d) If r is suﬁ‘ictently low, b* = b5 + b < 0 and %—l:; <0, i.e., higher competition
reinforces big bath accounting.

While part (a) of Result 4 states a necessary condition for the contract to induce
forward-shifting of earnings, »° > 0, without career concerns (¢ = 0), part (b) of
Result 4 shows that if this condition is fulfilled, the amount of earnings management
resulting from the contract increases in the degree of competition ¢. If this condition
is not fulfilled, as part (c) shows, b5 > 0 increases in ¢ if the agent is sufficiently risk-
averse.'® The more risk-averse the agent, the lower are the optimal efforts in both
periods to be induced in equilibrium. Efforts depend on explicit and implicit incen-
tives and are given by e, = g(¢p, +5,) + (1 — q)(sz + ¢ﬂ2) and e, = q(sz +PB,).
Implicit second-period effort incentives are given by g¢p,. If second-period effort
becomes small, s, + ¢f, is small such that relevant first-period implicit incentives
are given by g¢pf,. As f, < p,, the decline in first-period incentive rate to induce
low first-period effort is then lower than the decline in second-period incentive rate
and thus As > O results. If this is true, the higher ¢ the stronger is this effect as
the implicit incentives are getting more powerful. While results (a)—(c) consider the
amount of earnings management resulting from the contract, part (d) refers to the
total amount b* = b5 + bM, pIM is negative and linearly decreasing in ¢. Even if %
is increasing in ¢, if r gets sufficiently small this effect will be overcompensated by
the reduction in b (gets more negative) such that the overall amount of earnings
management is getting negative. Higher ¢ then reinforces big bath accounting. As
can be seen from (22) and (26), the optimal incentive rates only depend on ¢ via the
risk aversion parameter r, i.e., the effect of ¢ on the optimal incentive rates stems
solely from the manager’s career-related compensation risk ¢LM,. The lower the
manager’s degree of risk aversion r, the smaller is this risk effect and the larger the
impact of ¢ on the total amount of earnings management b* via b such that higher
competition ¢ increases big bath earnings management activities.

Our analysis also shows that with regard to the sign of the explicit incentive b5, in
the absence of career concerns (¢ = 0), timeliness ¢ and imprecision of ability y act
as substitutes. A higher timeliness g requires more precise initial information about
the manager’s ability (lower level of ) to sustain 5% > 0; similarly, for a given value
of ¥, g must be sufficiently low to induce a positive amount of earnings management.

7 = max{0, ) such that b > 0 if r > ¥ and ¢ > ¢ = max{0, 2.
1

8 If the condition from (a) is fulfilled the critical value for r in (c) is zero, 7 = 0.
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As an example consider the parameters g = 0.2,r = 0.05,6 = 10,¢p =0, and
A = 0.4. This leads to 7 = 0.988 (with ¢ = %(\/g - 1) ~ 0.618) . Withy = 0.8 we

obtain b5 = 0.07, b = 0 and b* = 0.07. If g would increase to 0.5 (all other varia-
bles unchanged) the critical value ¥ would change to 0.57 such that y > ¥ and back-
ward-shifting from the contract results, b5 = b* = —0.1. Increasing ¢ from 0 to 0.5
(again assuming the initial parameter set) increases the explicit incentive—as g and
y are below their critical values As is increasing in ¢—to b5 = 0.36. However, with
¢ > 0 also the implicit incentive emerges, b*M = —0.775, such that a total amount of
b* = —0.41 results. Reducing the manager’s risk aversion from 0.05 to 0.005
decreases b’ to 0.13 such that with an unchanged value of b*¥ the manager shifts
more earnings backwards, b* = —0.65.

4 Discussion

In this section we discuss the results of our study and we suggest empirical implica-
tions of our findings.

Nieken and Sliwka (2015) consider a similar setting as ours with risk-neutral
agents and exogenously given incentive rates. As in our study, the level of earnings
management of a manager in his first year in office depends on the difference of the
incentives rates and long-term reputation effects.!” They show that the manager
engages in big bath accounting if the difference in incentive rates in period 1 and 2
is low and long-term reputation effects are strong. Otherwise, forward shifting of
earnings occurs. To compare our analysis with theirs, we consider our results for a
risk-neutral manager (by inserting r = 0 into the expressions from our analysis).’

We obtain As = ﬁ’;qlz) < 0 such that b5 <0 and b* < 0. Thus, we show that the

manager always uses big bath accounting (if there is lack of earnings’ timeliness):
with optimal incentive rates forward shifting of earnings is never part of the equilib-
rium earnings management strategy of a risk-neutral agent. Nieken and Sliwka
(2015) also conclude from their analysis that managers conduct higher levels of
earnings management if the market has less precise information about the manager’s
ability. While we can confirm this result for a risk-neutral manager, it not necessarily
holds true with a risk-averse manager.

With a risk-neutral agent, in the absence of a risk premium, As < 0 can be inter-
preted as an indicator of how intensively the compensation contract is used as an
instrument for reducing earnings management activities.”! The lower (more nega-
tive) As the more the optimal contract is used to incentivize productive effort, the
higher (more close to zero) As the more it is designed to avoid earnings manage-
ment. Thus, we regard As as a measure of the strength of the internal governance of
the firm. On the other hand, the level of earnings management is affected by the

19" As opposed to our study Nieken and Sliwka (2015) also consider short-term reputation effects.

20 Even with a risk-neutral agent there are frictions in the model as the possibility of earnings manage-
ment leads to an incongruent performance measurement.

2! See also Dutta and Fan (2014).
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exogenous cost parameter A. If b is regarded as accrual earnings management, A can
be interpreted as the strength of the external governance mechanism. From

% = G 2‘ v (g — 1) < 0 we infer that the internal and external governance act as
q-+

substitutes, i.e., higher A decreases As: with strong external governance the optimal
contract focuses more on the provision of effort incentives than on mitigating earn-
ings management. For low 4, the opposite is true. As there is lack of earnings’ time-
liness in our model, however, from a practical perspective, conducting accrual earn-
ings management might also create benefits for the firm. In our model these benefits
do not show up as the principal’s value V is independent of the recognition of value
in earnings and earnings management is a costly window dressing task that distorts
incentives for productive effort. However, if we would introduce a need for con-
sumption-smoothing or assume that earnings management affects not only the mean
of the earnings but also their variance (or other characteristics of their distribution)
earnings management might improve the principal’s welfare in equilibrium. In this
case, maximizing firm value goes not necessarily hand in hand with low levels of
earnings management.

As A is exogenously given in the model, we interpreted it as the strength of the
external control mechanism so far. However, the manager’s cost of conducting earn-
ings management can also be affected within the firm. For example, by spending
more resources on internal control the firm can increase the time the manager needs
to find earnings management opportunities. Thus, A could also be interpreted as a
combination of the strength of internal (4;) and external (4 ) direct controls of earn-
ings management, A = A; + A,. The incentive contract can then be interpreted as an
indirect internal control for earnings management. As higher A reduces both b*™ and
b’ the principal always benefits from an increased value of 4, i.e., her equilibrium
surplus is increasing in 4> Hence, it is in the best interest of the principal to take
actions that increase the manager’s cost of biasing the report. As long as the princi-
pal can affect A; without cost, it is optimal to set it as high as possible. In this case,
the overall level of A and the optimal contract are still substitutes in controlling earn-
ings management. If increasing 4, is costly for the firm higher marginal cost should
increase As. In addition, in this case also the internal and the external direct con-
trols, 4, and 4, should be substitutes.

We now consider how the non-observability of the contract parameters affects
our results. The manager’s optimal actions depending on the incentive rates s; and s,
are given by

22 Given the market anticipates the values of the unobservable variables correctly, the principal’s surplus
is

e e 2
EUy=2a+¢ +ey— — — = — L rVar(w+q§LM2).

e1,; and Var(w + ¢LM,) do not depend on 4. Only b = =2 + <l>ﬂ'A;ﬂﬁ2 and the cost % depend on 4 .
5 —S. 2
= (¢(/’1—/72?+“1 5) with
222

S1=5)

The cost of earnings management Ab?/2 at b = + ¢l71;/11?: is given by c(b)

A

c¢,(b) < 0. Thus, the higher 4 the higher EUj, for all values of e, e, and Var(w + ¢LM2). Therefore, also
the optimal surplus EU; must increase in 4.
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€ =‘](51 +¢ﬂ1) +(1 —Q)(Sz +¢ﬁ2)’ e = Q(Sz +¢ﬂ2),

=) o= F) (37)
A A

As the market cannot observe the contract parameters, its conjectures about the man-
ager’s actions are given by (37) with s; =7, and s, =5,. In the principal’s optimiza-
tion problem the relevant term with regard to the non-observability of the incentive
rates is ¢E (LM, ), with

LMy =E(aly .y, #.2,,2,,5) = By + fiyy + by,

_ A~ ~ (38)

=a+f (yl - E<y1 v, el,ez,b>) + ﬂ2<y2 - E<y2|w, €, e, b))
OF (LMZ) increases the manager’s certainty equivalent and with the binding partici-
pation constraint it also increases the surplus of the principal. If the market conjec-
tures (37) with s; =%, and s, = 5,, E(LM, ) from the principal’s view becomes

E(LM,) = a+ B (E(yi151,5:) = E(3115,52)) + B (E(yals1,52) — E(1205,5,))-

(39)
Thus, with unobservable contract parameters the principal has an incentive to influ-
ence the market’s beliefs (LM,) by rising y, and y, via s,, 5,. In equilibrium the mar-
ket correctly anticipates the optimal incentive rates such that £ (LMZ) = a results.
Thus, the principal’s maneuver to fool the market falls flat in equilibrium. If the
market observes s; and s,, in contrast, E (LMZ) = a directly enters the principal opti-
mization and no incentives to influence the market’s updating exist.”> As the prin-
cipal’s temptation to fool the market’s assessment is useless and distorts optimal
incentives rates, the principal would be better off if she could credibly reveal the
agent’s contract parameters to the market. In this case, welfare increases if the regu-
lator requires revelation of contract details. However, if renegotiation is possible the
effect of trying to fool the market on the sequentially optimal incentive rate, and thus
the cost of renegotiation, has also to be considered.

The results of our study have several empirical implications. From our analysis
we predict a substitutional relation between internal and external governance in con-
trolling earnings management. Inconsistent with this prediction, Cheng and Indje-
jikian (2009) empirically found that internal and external governance are comple-
mentary. This discrepancy can be explained as follows: first, Cheng and Indjejikian
(2009) show their result by decomposing the performance measures into luck and
skill components. Without this decomposition, internal and external governance can
be regarded as being substitutes. Second, in our model the internal governance is
not measured as the pay-performance sensitivity of a single period but as the differ-
ence in pay-performance sensitivities in two consecutive years. With regard to the

23 With observable incentive rates, similar to, e.g., Autrey et al. (2007), the incentive rates s]’ and s;
would also undo implicit incentives (from contractible information) by including the terms —¢p, and
—¢p,. This can be verified by solving problems (45) and (55) with E (LMZ) = a as demonstrated above.
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difference in pay-performance sensitivities we predict (i) higher powered incentives
in the period of CEO turnover than afterwards (i.e., decreasing pay-performance
sensitivities over time) if the competition for CEOs is high and (ii) (marginally)
increasing pay-performance sensitivities over time if intertemporal covariance of
earnings increases. Our analysis also has empirical suggestions with regard to the
influence of initial information about the manager’s ability and earnings’ timeliness
on earnings management and pay-performance sensitivities. We show that the dif-
ference in pay-performance sensitivities is a good predictor for the level of earnings
management, if the ability of the manager is well known, and we expect such firms
to take a big bath after a CEO turnover. If the initial information about the ability is
imprecise, besides pay-performance sensitivities, equilibrium earnings management
is affected by career concerns, which ceteris paribus induce a backward-shifting of
earnings. However, if the information about the ability is imperfect but sufficiently
precise and earnings’ timeliness is low, the contract may induce inflating first-period
earnings such that a negative earnings bath may occur. Higher earnings’ timeli-
ness requires more precise information about the manager’s ability for this effect
to be true independently of risk sharing considerations. As accounting earnings of
firms in high innovation industries do not fully reflect managerial effort in a timely
fashion, we expect a lower degree of earnings’ timeliness for such firms. Thus, our
results indicate that forward shifting of earnings after a CEO turnover should be
observed more often in innovative firms because a negative big bath is compatible
with higher imprecision about the manager’s ability. Finally, if the pay-performance
sensitivity is constant over time, we expect to observe less big bath maneuvers after
a management change in firms with higher earnings’ timeliness.

5 Concluding remarks

We examine earnings management behavior following a CEO turnover in a two-
period agency problem in the presence of career concerns. Due to lack of earnings’
timeliness, the second-period earnings are more informative about the new manag-
er’s ability than the first-period earnings. This induces the manager to shift earn-
ings to the second period to maximize future career-related compensation (implicit
incentive). On the other hand, the manager’s earnings management activities will
be influenced by his compensation contract (explicit incentive). We show that the
optimal incentive contract may motivate both forward- as well as backward-shifting
of earnings. Thus, overall, in equilibrium a manager may inflate earnings in his first
period in office such that a "negative" earnings bath results.

The manager’s total amount of earnings management depends on several deter-
minants. We demonstrate how earnings’ timeliness and the precision of initial infor-
mation about the manager’s ability affect the optimal contract and the manager’s
earnings management. In particular, with perfect initial information about the ability
the optimal contract always induces incentives to take a big bath if there is lack of
earnings’ timeliness. The same holds true, if there is no lack of earnings’ timeliness
but the initial information about the manager’s ability is imprecise. However, with
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sufficient lack of timeliness and sufficiently precise but imperfect initial information
about the ability forward-shifting of earnings may result in equilibrium.

Besides earnings’ timeliness and precision of initial information about the ability
we also analyze the effect of managerial risk-aversion and the intensity of compe-
tition for CEOs on equilibrium earnings management. If managerial risk aversion
plays no role, the manager always takes a big bath in equilibrium. Higher intensity
of competition then reinforces big bath accounting.

Appendix
A.1 Labor market expectations

To derive the regression parameters (f,, ,), we consider the market’s updated
beliefs of the managerial ability having observed the accounting signals:
Let

LM, = Ea | y1,y,, W, €, 6,,b). (40)
Given that (a, Vs yz) have a joint normal distribution, LM, is given by:**
LM, = E(@) + £y, 2y, "'y — EQIW, &), 6, ), (41)

with 25, = ( Cov(a,y,) Cov(a,y,) ) = (qy o? yo? ), y= (yl V2 )T and covariance
matrix of y

?(1-y(1-¢) gqro’
Iy = <qy(o'2 ) o2 ) (42)
Doing the matrix multiplication, we obtain (8, £,) = 5, X, "' = ( q;;il qzyyﬂ )

EQI#.6,.,8.b) =a~ pi(q@+ &) +b) — p@+ qé + (1 - 9)é, - b).

A.2 Variances

LetI" = w 4+ ¢LM,. Prior and posterior variances of I" are defined by:

Var(T) = Var((¢ By + s1)y1 + (¢ By + 52) )

=62 ((Phy + 520 =11 = D) + (dBr+52) +2rq(d By +51) (b 2 +52)),
(43)

24 See DeGroot (1970), p. 55.
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Var(Flyl) = Va”((d’ﬁz + Sz))’zb’l)
= (B, + 5,)* Var(y,|y,)
C ,¥1)?
O'2£]2}/2
- (v 5 )
= (b, +5,)’ 0§|]~

(44)

A.3 Proof of Lemma 1

In program (21) the participation constraint is binding at the optimum: CEf = CE,. By
substituting from that constraint into the objective function, the principal’s problem can
be written as

max ef — ¢, (ef) = ZVar(s5y5 + LM, (4%) Iy, ) + E( LM, (45) 111.2,.5)

5

- SzE()’2|y1’/é1,/b\) +cy(e) + %Var(szyz + LM, (y,)[y,)

- E(d’LMz()’z) [y, €y, b)
S.t.
ef = q(s3 + ¢po)-
45
Notice that if the agent’s certainty equivalents are considered by the principal, we
have to replace (el,b) by (?1,35 as the principal does not observe first-period

actions. As the variances are not influenced by the agent’s actions, we can remove

(e,.b) or (21 , 75), respectively, from them. Note that
E(hb’p?l,b) =E(y,) +ﬂ21(y1 —E(Y1|?1’b>) with = —%—  and
E<y1|/e\1,/l;>=q(5+/e\1)+/l; and

2
Var (s8y% + ¢pLM, (y8)1y,) = Var((s% + ¢p,)y81y,) = (5 + ¢,) 6§|1' The term
E(M, (y’;) |y, €, b) needs to be explained more carefully. Recall that
LMZ()’I;) =Py + By + ﬂ2y§
(46)
Here variables ¢, ,’e\’;, w, b denote the market’s conjectures about the agent’s actions
and the contract parameters. In the considered optimization problem the principal

builds expectations about LM, (y’; ) with regard to y’; (and with regard to y, if we
consider LM, (yz)) for given conjectures ¢, and b and knowing y,. Thus, we write
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E<LM2()’§)|‘?1’5’)’1> =
@+ (v~ E(n16,, 2%, .5) ) + hE (% = E(v81,, 25,95 )10, 5.y, ). with
B0t - (R0 25,550
= E(Y§|@1’Z’Y1> E(E(y2|e1,ez,w b)lel’b )’1>
=E(y§|21,/l;,y1> E(yzlel,ez,w b, y1> 47)
(y2|€1, >+ﬂ21<)’1 ()’1|31’/b\>>
- [E<)’2 |/€\1’/€\§’W’E> +ﬂ21()’1 —E<Y1|?1’Z’®))]-
The relevant term for the principal’s second-period optimization problem is

ﬂ2<E<y§|?1,3> —E(y’;lel,ez,fv b)) (48)

The first-term E (yR le,, b ) describes the principal’s expectation, it is given by

E(yg e, b) =a+qef +(1—qje, - b, with R = q(s% + ¢p,) as the second-period
effort incentive constraint. The second-term E <y2 le).eX,w, b) =a+qgef+
(1 - g0, — 7 describes the market’s prior expectation about y§ As the incentive
rates are unobservable ’éR = q(/s\R +¢>ﬂ2) enters the market expectations. Thus
E(3410,.5) - E(3410,,28.9.5) = q(a(s5 -31)).

Neglecting terms that do not influence the optimization, the principal’s problem
becomes

2
v (4)
2

r 2
= 5 (5 +@p,) 03, + Podbq’sh

maxe 2(

5

(49)
S.t.

X = q(s5 + ¢p,).

Inserting the incentive constraint for e’; into the principal’s objective function leads
to

Ry gp,))
H?X Q(Sl; + @by — M - %( 1; + ‘75‘32)25;1 + ﬁ2¢q2s§. (50)

From the first-order condition for the optimal s’;, we obtain the renegotiation-proof
second-period incentive rate:
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. q-— ¢ﬁ2r62|1

s 51
2 qz + rUgll ( )
The corresponding second-period effort is then given by €5 = q(s; + ¢ﬁ2).
A.4 Proof of Lemma 2
With I' = w + ¢ LM, the agent’s ex ante certainty equivalent is given by:
CE,=EI)-C- %Var(F)
=f+s(gl@a+e)+b)+s,(a+qge, +(1 —qle; —b)
e% + eg + Ab? _ _
T + @By + Bi(gla+e)) + D) + Br(a+ ge, + (1 — g)e; — b))
- %62((¢ﬁ1 + 51)2(1 -yl - qz)) + (d’ﬁz + 52)2 + 279(¢ﬂ1 + 51) (¢ B+ 52))-
(52)

The agent’s optimal choice of second-period effort is known from the proof of
Lemma 1, e, = ¢(s, + ¢p, ). Differentiating CE, with respect to ¢, and b, and solv-
ing the first-order conditions for these variables yields:

JCE,
2. =0= e =q(¢ph +s)+1—(@B+s,), (53)
0CE, _ _ G =s)  oB—B)
= 0e=b= p + . . (54)

The principal’s surplus is given by: EU, =V — E(w). At
the  optimum, the agent’s participation  constraint is  binding
ET)-C- £Var(l“) =¢ao Ew)=C+ éVar(F) — ¢E(LM,)+ ¢pa. Thus, the
owner’s objective function can be written as

EU,=V -C- %Var(l") + GE(LM,) — ¢a
e? + eg + Ab?
2
+ ¢y + Bi(g@+e) +b)+ fr(a+qge, + (1 — gle; — b)) — %Var(r) - ¢a.
(55)

Notice that similar to Lemma 1 the principal now builds expectations over y, and y,
when determining £ (LMZ):

=2a+e +e,—
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E(LMz) =E(ﬂ0 + By +ﬂ2Y2)
=5+E<ﬁ1 <y1 _E(yl |?1732JA",Z ) +ﬁ2<y2 —E(y2|?1,?2,®,3))>
b

=a+p <E(Y1) —E<)’1|/e\17/€\2ﬂ/‘\’,2>> +ﬁ2<E(Y2) —E<y2|’e‘1,/e\2,v?/, )),

(56)
in which
E(yl) =qga+gqe, +b 57
E()’z) =a+qe, +(1—qe; — b,
with e, and b given by (53) and (54), and e, = q(s2 + ¢ﬂ2), and
E(yl |21,@2,w,3) —qa+qe, +b
(58)

>

E(3,00,.2,, .5 ) =@+ g2, + (1 - g%, - b,
with 2, and b given by (53) and (54) with s, =3, and s, =55, and &, = ¢(5, + ¢5,).
We know from Lemma 1 that renegotiation-proofness requires s, = s such that
e = q(s;k + ¢ﬂ2). Substituting these values and the incentives constraints for e; and
b into EU,, and applying the first-order condition with respect to s, gives:

OEU,
0s;

=0 (59)

sk

A(q — ¢ﬂ1r012 — ¢ﬂ2rc) — SZ(/lcr — g%+ g - 1)
1 =

1+ Ag? + rota

A(q— ppro} — dpsre) —

N

(60)

q=¢paroy,

2 2
q +r¢7'2‘1

(Acr—Ag*+ g —1)

1+ Ag*> +roth

Proof of Result 1 Result 1 is proven directly via (35).

Proof of Result 2 The implicit incentive is  given by
bLM — d’(ﬂl_ﬂZ) - ¢( Hi/yzr_ Hj/zr) — ¢ q-1

yl y) Y MqPr+1)°
g and y we obtain:

For the first derivatives with respect to

LM 2 1 LM -1
db =J/4)( Qqy + >Oanddb — q

<0.
dgq A(qzy + 1)2 dy l(qzy + 1)2 6D

Proof of Result 3 s} and s7 are given in (26) and (22). For the difference s7 — 55 we
obtain
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A[ﬁlqbalzr(qz + r0'§“> + ﬂ2¢r<cq2 - 65“ (q + raf)) +¢®—q +cqr+ qr(af - G§|1 )]

As =
<q2 + ro§|1>(/1r612 + Ag% + 1)
(62)
Substituting 6§|1 =02 - c—i into As and differentiating yields:
%y
% _ /qu0'12(r62¢rl2 + 2CVO'12 + q20-12 +r4 ZCQ)(l + ﬁzd’Q) <0 63)
de (1 + )»(q2 + ralz) ) (czr — q26]2 - ro’zo'lz)2
Proof of Result 4 Recall that
As=A,p—A,,
_ ﬂr[ralzagll(ﬁl _ﬂz) +C]</31‘]<712+ﬂ20f]—/320§|1)]
Wlth Al = - N
2 2
(q2+r62|1>(ﬂr0'| + Ag* + 1) (64)
Aq(r(af - G%ll + c) +q(1 —gq))
Az =

<q2 + m%ll)(/lra]z +Ag2 +1)

(a) From As with ¢ = 0 we derive that A, < 0 is necessary and sufficient for
As > 0 to hold true. If A, < 0 then 62 — 62, + ¢ < 0 such that the latter condition

17 %

is necessary for A, <0.

o =0y te=a*(1-y(1-¢")) - (62 - —az(,(:g)_qz») +o’yq = (62}'—"”Wﬂf:::;:,‘la”"2’1 ) <0 is

equivalent to g+y—qr—¢v +@r+g*ty +¢* -1 <0, or
1-4-¢

y < FE—TT =y(g). y(g) must be positive which is true if and only if

1-g—¢*>0 or, equivalently, q < %(\/g - 1) =gq. Furthermore,
dy(q) _ 2 _—2q+4¢°+2¢°-3
dg (~g-+g3+g*+1)°
As(¢ = 0) > 0 and accordingly b* = b5 > 0.
(b) If the conditions from (a) are jointly fulfilled,

B1ao} + Prcq — Br03, = hog’o} + Brcq — 03, = B (qzalz +cq— 6§|1) <0 since

<0 for g<g. Thus, with g<g and y <Y(q)

the conditions in a) imply o7 + ¢ — ‘7§|1 <0. fiqo7 + Preq — ﬂ2‘7§|1 < 0 ensures
that A, is positive such that As is increasing in ¢. This implies that there is a criti-
cal value ¢ for ¢ such that As>0if ¢ > ¢p: ¢=0if A, <0 and ¢p =A,/A, if
A, > 0 (note that the conditions from (a) are necessary but not sufficient for
A, <0).

(c) As increases in ¢ whenever A; > 0 holds true. A; > 0 holds true whenever

10263, (B = ) +4( 140} + Prca - fr3, ) < 0. Since  (f—f,) <0, if
ﬁlqalz + preq — ﬁ2°€|1 < 0, this inequality is fulfilled for all values of r > 0. If
q(ﬂl g0 +hcq-pr03, )

. Thus, there
”12622\1(ﬁ2_ﬂ1)

pigot + Pycq — ﬂzo-%“ >0, A, >0 results if r>
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q<ﬂ1q02+ﬁ20q—ﬂa 22“)
oro5, (B=hr)
from b), however, if A; > 0 then there exists a critical value d) max{O 4 } such

that As > 0 for ¢p > d).
(d) The total amount of earnings management is given by
K LM _ ¢(ﬂ| ) LM _ ¢(ﬂ1 $) g _ As
b*=0b"+b . b < 0 does not depend on r. b° = =
can be rewritten as a functlon of r as follows:

always exists 7 = max {0, } such that A; > 0 if r > 7. As we know

ar* +ér+p

(a)lr + wz) (a)3r + a)4)

b(r) =

with

a=@F-Dp(1+7(q —1))yo*(g—1 >0,
£=-vq0’[¢* A+ @)y +rq’ + (1 =g = (@ = D(g+ Dy = DU + )] 20,
p=q(q-D(1-7+rq’) <0,
w, =c*(1-y)(1+74*) >0,
wy =¢*(1 =y +74’) >0,
w3 =/10'2(1 -y +q2y) >0,
w, =1+ Ag* > 0.
Since u < 0 and the denominator of b5(r) is strictly positive, there is a unique null
P —i(g — & —dau ) such that 55 < 0 if r <7 . Thus, if r is sufficiently low,
b* < O results.
For the partial derivative of b* with respect to ¢p we obtain:
ob* a P+ Er
% - (a)lr + a)z) (w3r + w4)

+ Ky

with

a =o*y(g— D - D(1 =7 +74*) >0,
&=-oqr((¢"+1-)r+7-1) 20,
-1
— —7(61 ) <0, and w,, w,, w5, w, as defined above.
AM1+7q)

a2 +E
(a)l r+w, ) (w;r+w,)
becomes sufficiently small bS approaches zero and further decreasing r(> 0) either

further decreases bS or bS 1ncreases and is negative. As y; <0 then 2 —¢ < 0 holds

Again, the denominator of b = is strictly positive. Thus, if r

true.
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