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BRIEF SUMMARY

In my dissertation, I analyze three different economic models of earnings management.

In the first chapter, I analyze the relationship between overconfidence and earnings

management. In the second chapter, we analyze how loss-aversion on the side of

investors can cause discontinuities in reported earnings. In the third chapter, we

consider how observing restatements affects manager’s decisions to perform earnings

management.
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BRIEF DANISH SUMMARY

I min afhandling analyserer jeg tre forskellige økonomiske modeller der omhandler

regnskabsmanipulation. I det første kapitel analyserer jeg forholdet mellem overdreven

selvtillid og regnskabsmanipulation. I det andet kapitel analyserer vi hvordan inve-

storers ubehag ved tab kan forårsage diskontinuteter i den rapporterede indtjening. I

det tredje kapitel analyserer vi hvordan det at være tvunget til at omskrive regnskabet

efter observerede fejl og mangler påvirker direktørens valg om at manipulere med

regnskabet i fremtiden.
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SUMMARY

In my dissertation, I analyze three different economic models of earnings management.

In these models, the choice to perform earnings management is driven by incentives

to either achieve a larger bonus payment or to increase the stock price. The models

provide insight into when one can expect earnings to be managed, the welfare implica-

tions of earnings management, and how behavioral biases such as loss aversion and

overconfidence can be drivers of earnings management.

In the first chapter, I analyze the relationship between overconfidence and earnings

management. In this model, a manager is provided incentive pay to make him perform

productive effort, but it can also cause earnings management. The manager is overcon-

fident in the sense that he overestimates the effect of his productive effort on the firm’s

profits. Whether or not overconfidence exacerbates earnings management depends

on how overconfident the manager is and the specifics of the setting. If the manager

overestimates his ability to manipulate accounting earnings, earnings management is

more prevalent, but the principal may be better off.

In the second chapter, we analyze how loss-aversion on the side of investors can

cause discontinuities in reported earnings. We extend a signaling model, where a

manager observes economic earnings and can then decide to perform earnings man-

agement before reporting earnings to the financial market, to include loss-averse

investors. The presence of loss aversion causes the separating equilibrium (without

discontinuities in the distribution of reported earnings) to disappear and only the

partially-pooling equilibrium (exhibiting discontinuities) to prevail. This implies that

the presence of loss-averse investors will cause earnings discontinuities around refer-

ence points. The prime candidates for investors’ reference points are earnings bench-

marks such as zero earnings, last year’s earnings, and analyst forecasts. The model

presented in this chapter provides an explanation for why earnings discontinuities

appear around earnings benchmarks.
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viii SUMMARY

In the third chapter, we consider how observing restatements affects manager’s

decisions to perform earnings management. To guide our analysis, we build a parsi-

monious model of reporting bias and the cost of restating. In our model, the observed

cost of a restatement conveys information about the true cost of biasing financial

statements, which the manager incorporates into the optimal choice of bias. A restate-

ment hence offers managers an opportunity to learn about the true cost of reporting

bias, which allows them to update their biasing strategy if the observed cost differs

from the expected. We test the model’s predictions by analyzing how firms’ accruals

quality changes after observing the costs attached to restating, which we measure as

the market loss following a restatement scaled by the restatement’s net income effect.

We find that future accruals quality is decreasing both in the cost of restating and in the

average of costs observed at repeat restatements. Consistent with our stylized model,

our results indicate that rational managers use the insights from prior restatements to

improve their future bias strategy.



DANISH SUMMARY

I min afhandling analyserer jeg tre forskellige økonomiske modeller der omhandler

regnskabsmanipulation. I disse modeller er valget om at begå regnskabsmanipulation

drevet af ønsket om at få en større bonus eller for at forøge virksomhedens aktiekurs.

Modellerne lærer os noget i hvilke situationer vi kan forvente regnskabsmanipulation,

hvordan det påvirker vores velfærd og hvordan psykologiske faktorer som overdreven

selvtillid og ubehag ved tab kan være drivkræfter bag manipulationen.

I det første kapitel analyserer jeg forholdet mellem overdreven selvtillid og regn-

skabsmanipulation. I denne model får en direktør incitemamtsaflønning for at få ham

til at arbejde, men incitamensaflønningen kan også forårsage regnskabsmanipulation.

Direktørens overdrevne selvtillid manifesterer sig ved, at han overestimere effekten

af hans arbejde på virksomhedens profit. Om overdreven selvtillid forårsager regn-

skabsmanipulation afhænger af hvor overdreven direktørens selvtillid er og hvilken

situation han befinder sig i. Hvis direktøren overestimerer sin evne til at manipulere

i regnskabet, så vil han manipulere mere, men det kan forøge ejernes profit på hans

bekostning.

I det andet kapitel analyserer vi hvordan investorers ubehag ved tab kan forårsage

diskontinuteter i den rapporterede indtjening. Specifikt, så kan det forårsage at virk-

somheder fravælger at rapportere små tab, men i stedet maskerer tabet og rapporterer

at de er gået i nul. Vi udvider en signalerings model, hvor en direktør observerer den

økonomiske indtjening og så kan vælge at manipulerer den regnskabsmæssige indtje-

ning, til at inkludere ubehag ved tab. Vi viser, at hvis investorerne oplever ubehag ved

tab, så vil der altid opstå diskontinuiteter i den rapporterede indtjening.

I det tredje kapitel analyserer vi hvordan det at være tvunget til at omskrive regn-

skabet efter observerede fejl og mangler påvirker direktørens valg om at manipulere

med regnskabet i fremtiden. For at guide vores analyse bygger vi en simpel model der

viser relationen mellem regnskabsmanipulation og omkostningerne ved at omskrive

regnskabet. I vores model lærer direktøren noget om den sande omkostning ved at

manipulere, når han observerer omkostningerne ved at skulle omskrive regnskabet.
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x DANISH SUMMARY

Dette giver direktøren mulighed for at forbedre sin manipulationsstrategi. Vi tester

modellens forudsigelser ved at analysere hvordan kvaliteten af virksomhedens peri-

odiseringer ændres efter at have observeret de omkostninger der er relateret til en

omskrivning. Omkostninger der er relateret til omskrivningen måler vi som tabet i ak-

tiekursen skaleret med effekten af omskrivningen på virksomhedens profit. Vi finder at

den fremtidige kvalitet af periodiseringerne er stigende i de observerede omkostninger

ved at omskrive regnskabet, hvilket er i tråd med modellens forudsigelser.



INTRODUCTION

The financial statement presents information on the firm’s economic performance to

its readers. The information from the financial statement is used for both stewardship

purposes, how has the management performed, and valuation purposes, what is the

current value of the firm. Whether the financial statement is used for stewardship

or valuation purposes, the management of the firm can benefit from "sculpting"

the information in the financial statement by performing earnings management. If

the financial statement is used for its stewardship role, the manager can sculpt the

information to convey that the shareholders preferred choice of action was indeed

taken. If the financial statement is used for its valuation role, the manager can sculpt

the information to convey better economic performance. The value of the information

in the financial statement makes earnings management pervasive.

Nikolaj Niebuhr Lambertsen

Aarhus, July 2021
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C H A P T E R 1
ON THE RELATIONSHIP BETWEEN

OVERCONFIDENCE AND EARNINGS MANAGEMENT.

Nikolaj Niebuhr Lambertsen
Aarhus University

Abstract

The empirical literature often theorizes that managerial overconfidence exacerbates

earnings management because overconfidence sends the manager "down the slippery

slope to misreporting". I demonstrate that the relationship is not that simple. Whether

or not overconfidence exacerbates earnings management depends both on how over-

confident the manager is and the specifics of the setting. If the agent overestimates

his ability to bias accounting earnings, earnings management is more prevalent, but

the principal may be better off. This paper provides a comprehensive analysis of the

relationship between overconfidence and earnings management.
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1.1 Introduction

The relationship between overconfidence and earnings management has been of high

interest in empirical research during the last decade (see Schrand and Zechman, 2012;

Bouwman, 2014; Hsieh, Bedard, and Johnstone, 2014; Scott Asay, 2018; Pierk, 2020,

among others). On the surface, the intuition is quite clear: overconfident managers

overestimate future results (e.g., Malmendier and Tate, 2005; Ahmed and Duellman,

2013), and this creates a necessity for window-dressing results when they deviate

from the manager’s biased expectations (Schrand and Zechman, 2012) which sends

the manager down "the slippery slope to misreporting". In this paper, I demonstrate

that the effect of overconfidence on earnings management is not clear cut and that,

depending on the level of overconfidence and the specific setting, overconfidence

might either increase or decrease earnings management.

I study the relationship between overconfidence and earnings management in an

otherwise classic principal-agent model with moral hazard. I define overconfidence

as the agent’s exaggerated beliefs of his ability to increase the economic earnings of

the firm when he performs effort (see Santos-Pinto, 2008; de la Rosa, 2011). This type

of overconfidence is known as "overestimation" (Moore and Healy, 2008). The agent

is able to perform manipulative effort to make accounting earnings look better than

economic earnings. The agent’s desire to do so depends on the payment he gets when

accounting earnings are high compared to when they are low. The optimal contract in

a setting with moral hazard eschews full insurance of the agent to induce effort, and

this increase in the power of incentives leads to earnings management (e.g., Feltham

and Xie, 1994; Dutta and Gigler, 2002; Goldman and Slezak, 2006; Sun, 2014; Ewert

and Wagenhofer, 2019). In the principal-agent model with moral hazard and overconfi-

dence, earnings management can even be a problem without any incentive problems

because it causes wagering between the principal and the agent. My model allows me

to analyze how the relationship between earnings management and overconfidence

i) depends on whether or not there is an incentive problem, ii) is affected by how

overconfident the agent is, iii) changes if the agent cannot observe economic earnings

before deciding on manipulation, and iv) depends on who decides, either the agent or

the principal, if there is manipulative effort.

The model in this paper, in the absence of overconfidence, shares similarities with

Dutta and Gigler (2002), Sun (2014), and Ewert and Wagenhofer (2019). The contracting

problem has two outcomes and two effort levels, and the agent can choose to window-

dress earnings after observing the initial accounting outcome. The modeling choice

provides a tractable way of modeling the agent’s decision to perform earnings man-

agement as a last resort. The novelty comes from incorporating overconfidence into
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the optimal contracting framework (see Santos-Pinto, 2008; de la Rosa, 2011), which

allows me to study the interaction between earnings management and overconfidence

in a well-known setting. I analyze four additional cases. First, I analyze the case with

simultaneous choice of productive and manipulative effort to relate my results to the

classic window-dressing literature (e.g., Feltham and Xie, 1994; Goldman and Slezak,

2006; Beyer, Guttman, and Marinovic, 2014). Second, I consider the implication of the

agent overestimating the effect of manipulative effort. Third, I analyze the case where

the principal desires manipulative effort (Chen, Hemmer, and Zhang, 2007). Fourth, I

analyze the effect of managerial optimism (Laux and Stocken, 2012; Yu, 2014).

I contribute to the literature by demonstrating a non-monotonous relationship

between overconfidence and earnings management. Starting with Schrand and Zech-

man (2012), the empirical literature has hypothesized that overconfidence leads to

earnings management (see Bouwman, 2014; Hsieh et al., 2014; Scott Asay, 2018; Pierk,

2020) and has found evidence supporting this claim.

My first contribution is to show that, contrary to the findings in the empirical

literature, overconfidence decreases the degree of earnings management induced by

the moral-hazard problem. The literature often models the moral-hazard problem

as the causation for earnings management (e.g., Feltham and Xie, 1994; Dutta and

Gigler, 2002; Goldman and Slezak, 2006; Sun, 2014; Ewert and Wagenhofer, 2019), but

my model predicts that this can be less of a concern when the agent is overconfident.

Thus it is important to verify, specifically, how and why overconfidence is thought to

affect earnings management to ensure that the causality predicted by the researcher

actually drives the result in future empirical studies. This is a step to ensure a solid

theoretical foundation for empirical hypotheses as called for by (Bertomeu, Beyer, and

Taylor, 2016).

My second contribution is to show that overconfidence can be a driver of earnings

management in the optimal contract with moral hazard under certain conditions

which align the theoretical predictions with empirical evidence(Schrand and Zechman,

2012; Bouwman, 2014; Hsieh et al., 2014; Scott Asay, 2018; Pierk, 2020). This can occur

in two different cases. The first case is if the agent is so overconfident that his desire to

wager on his beliefs against the principal’s beliefs dominates his aversion to performing

effort. When this is the case, the optimal contract is not affected by the moral-hazard

problem, and overconfidence leads to earnings management as a consequence of

increased wagering between the principal and the agent. The second case is when the

principal desires manipulative effort to increase the market price of the firm. Here,

overconfidence makes earnings management less costly for the principal because the

risk premium the agent must be compensated for is decreasing in overconfidence. The
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result on the positive association between the wager effect and earnings management

is in line with the empirical research (e.g., Bouwman, 2014; Hsieh et al., 2014; Scott Asay,

2018; Pierk, 2020), which suggests that it is (either) the wager effect or manipulative

principals that drive the relationship studied empirically. On a cautionary note, if the

agent must decide on productive- and manipulative effort simultaneously, as in the

window-dressing literature (e.g., Feltham and Xie, 1994; Goldman and Slezak, 2006), a

large degree of overconfidence might not lead to an increase in earnings management

at all, because overconfidence makes the agent believe that low economic earnings

occur rarer than they actually do and this makes manipulative effort less valuable

ex-ante. Overall, my model predicts that the effect of overconfidence on earnings

management is nuanced and that the relationship is highly dependent on both the

degree of overconfidence and the institutional setting.

My third contribution comes from studying the effects of overconfidence with

regard to the agent’s ability to manipulate accounting earnings. Intuitively, when the

agent overestimates the effect of manipulating accounting earnings, earnings man-

agement takes place more often. If the agent is slightly overconfident, manipulative

overconfidence makes the moral hazard problem more severe because accounting

earnings become less informative, increasing the risk premium the principal must

compensate the agent for. But the agent’s biased beliefs also make the individual ratio-

nality constraint easier to satisfy, decreasing the cost of contracting with the agent. If

the agent is significantly overconfident, manipulative overconfidence increases wager-

ing between the principal and the agent, increasing the degree to which the principal

can exploit the agent’s misspecified beliefs. If manipulation is already taking place, the

increase in wagering between the principal and the agent is purely beneficial to the

principal, making manipulative overconfidence valuable to the principal.

While, to my knowledge, no other paper studies the relationship between overcon-

fidence and earnings management, Laux and Stocken (2012) and Yu (2014) do study

the relation between managerial optimism and earnings management. Optimism and

overconfidence manifest themselves quite differently. The former reflects that the

manager holds overly positive beliefs of future outcomes that he has otherwise no

effect on, whereas in the latter the manager overestimates his effect on the future. de la

Rosa (2011) conveniently presents the difference in a principal-agent model with moral

hazard (but without earnings management), closely related to the one developed in

this paper.
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Laux and Stocken (2012) analyze a model in the family of costly signaling, or

"signal jamming" models, pioneered by Narayanan (1985), Stein (1989), and Fischer

and Verrecchia (2000). Here a risk-neutral agent wants to raise capital to pursue an

investment opportunity which he is overly optimistic about. The agent can misreport

his private information, but this leads to litigation risks that are correctly priced by

the investors. An increase in legal penalties does not necessarily lead to a decrease

in misreporting because the optimistic agent perceives the risk of litigation to be

smaller than that of a rational agent. Yu (2014) studies a specific two-period principal-

agent model where the agent is optimistic about the error term that affects future

earnings.1 Yu (2014) finds that optimism decreases the cost of effort but at the expense

of increased manipulation.

The paper has the following structure. In section 1.2, I present the basic model.

In section 1.3, I analyze the benchmark where effort is observable. In section 1.4, I

analyze the model when effort is hidden. In section 1.5, I analyze two variations of

the model: I analyze the effect of overconfidence on earnings management when the

principal decides whether or not to manage earnings, and I consider the implications

of managerial optimism. In section 1.6, I conclude.

1.2 The model

I will present a principal-agent model with hidden effort where the agent decides on

productive effort, which increases the economic earnings of the firm, and manipulative

effort, which increases the accounting earnings of the firm. The novelty of the model

is that I assume that the principal and the agent disagree on the effect of the agent’s

productive effort on the outcome: the agent believes his effect on the outcome is larger

than the objective effect causing the agent to be overconfident.

The risk-neutral principal provides a take-it-or-leave-it offer to the risk- and effort-

averse agent to supply unobservable effort. The agent can choose either high or low

effort, e ∈ {l ,h}, which with a certain probability leads to either a high economic

earnings xH or low economic earnings xL where xH > xL . The agent is the only one

who observes the economic earnings of the firm. The principal and the agent have

heterogeneous beliefs with regards to the probability of the outcome given the agent’s

1Specifically, Yu (2014) studies a two-period principal-agent model where the agent is able to provide
hidden yet costly effort in the second period that raises the mean of the output, which has gamma-distributed
errors. The mean of the error term can take on two values that are unknown to the contracting parties. Yu
(2014) implements optimism in the model by assuming that the agent’s prior belief of a high error term is
larger than the true prior. Yu (2014) performs his analysis in a specific model with linear contracts and a
risk-neutral agent, whereas I analyze a classic principal-agent model with a risk-aversion, modeled through
a general utility function, and two-outcome/two-effort levels.
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effort but agree on the probability outcome conditional on no effort pl . They are

both aware of the disagreement but agree to disagree. The principal believes that the

probability of success of the firm given high effort is ph . The agent instead believes

that it is p̃h . I assume 0 < pl < ph < 1 and 0 < pl < p̃h < 1,2 and the agent is said to

be overconfident if p̃h > ph . I assume that the agent is overconfident throughout the

paper. Generally, I will interpret the principal’s beliefs to be correct and the agent’s

beliefs to be wrong, but only the results on welfare depend on whose objective we

believe is correct.

The outcome of the firm is not observable, but an accounting signal, y ∈ {yL , y H },

is. If there is no bias in the financial report, there is a one-to-one mapping between

x and y .3 The agent can exert manipulative effort m ∈ {0,1} to change the realization

of accounting earnings before they are released to the market. Manipulative effort is

successful with probability bm ∈ {0,b}. The principal pays the agent based on account-

ing earnings.4 The probability structure is illustrated in Figure 1.1. I will consider three

variations of the model. One where the agent privately observes x before he decides on

manipulative effort. Another where the agent simultaneously chooses manipulative

effort and productive effort without observing economic earnings, making him unable

to communicate economic earnings.5 In the last setting, I consider where it is the

principal who desires earnings management.

I focus on a one-period model, which means that I abstract away from agent

learning. It might be reasonable to assume that if the disagreement between the agent

and the principal is sufficiently large, then after repeating the contract a few times,

the agent might readjust his belief as regards his own ability. However, I believe that a

one-period setting will capture the essence of contracting with an overconfident agent,

and settings also exist where the contract is short-term and not repeated, and thus

they are well-described by these assumptions. One of such settings could be the case

2I make this assumption to avoid the trivial contract with infinite punishment.
3The choice of a one-to-one mapping between x and y simplifies notation. If accounting earnings were

a noisy signal of economic earnings, the results in this paper are qualitatively unchanged.
4In the early literature on earnings management, the applicability of the revelation principle in earnings

management models was widely discussed (Dye, 1988; Arya, Glover, and Sunder, 1998). In line with the
window-dressing literature (Goldman and Slezak, 2006; Feltham and Xie, 1994), I consider "simple" contracts
where I exclude direct communication, enabled by the application of the revelation principle, between
the principal and the agent. See Dutta and Gigler (2002) for a comprehensive analysis of the relationship
between direct communication and window dressing in a related model. It is worth mentioning that Dutta
and Gigler (2002) show that applying the revelation principle does not remove earnings management, but it
does make it less likely for certain parameterizations.

5This setting is similar to the classic window dressing literature (Feltham and Xie, 1994; Goldman and
Slezak, 2006), and here the revelation principle is not applicable.



1.3. OBSERVABLE PRODUCTIVE EFFORT 7

Figure 1.1: Probability structure

{p h, p̃ h}

{1-ph ,1-p̃h }

b

xH y H

xL yL

1−b
xH = high economic earnings;
xL = low economic earnings;
y H = high accounting earnings;
yL = low accounting earnings;
ph = principal’s belief of high economic earnings conditional on high productive effort;
p̃h = agent’s belief of high economic earnings conditional on high productive effort;
b = probability of high accounting earnings when economic earnings are low if the agent manipulates.

of a private equity firm,6 that after buying the majority of a target firm, hires an agent

to run it for a short period prior to selling their part again. Here one could reasonably

assume that there would be no opportunity for the agent and the principal to resolve

their disagreement.

I assume that (xH −xL)×(
ph −pl

)
is sufficiently large such that it is always optimal

for the principal to induce high effort. The agent’s utility is additively separable in

money and effort and is given by

u(s(y))− ce (e)− cm(m).

The agent’s utility is continuous and twice continuously differentiable with u′ > 0 and

u′′ < 0 so that the agent is risk averse. I assume that −u′′
u′ is a non-decreasing function

of s. HARA utility (exponential, logarithmic, and power utility) all satisfy that −u′′
u′ is

non-decreasing. Given a choice of productive and manipulative effort for the agent,

e ∈ {l ,h} and m ∈ {0,1}, his personal cost is given by ce (l ) = 0, ce (h) = ce , cm(0) = 0 and

cm(1) = cm . The agent’s outside utility is independent of overconfidence and is given

by u.
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Figure 1.2: Time line

s(y)

offered
contract

e

effort

productive

hidden
action

x

earnings
economic

hidden
knowledge

m

effort

manipulative

hidden
action

y

earnings
accounting

public
information

s(y)

settled
contract

The agent is offered a contract, and after observing economic earnings, x ∈ {xH , xL }, he can decide to
manipulate earnings, m ∈ {0,1}.

1.3 Observable productive effort

I start by analyzing the case where the agent’s choice of productive effort is observable

to the principal, but only the agent observes economic earnings prior to deciding

on manipulative effort. The principal can contract directly on effort because it is

observable, so there is no moral-hazard problem. The principal offers the agent a

payment conditional on high productive effort that ensures that the agent is willing

to take the contract and a payment conditional on low productive effort that has

an expected value below the agent’s outside opportunity, for example −∞, so that

the agent will always find it optimal to perform productive effort. The benchmark of

observable effort is important because in the absence of disagreement between the

principal and the agent, the agent will be paid a fixed wage, and this leaves the agent

with no incentive to perform earnings management (see Feltham and Xie, 1994; Dutta

and Gigler, 2002; Goldman and Slezak, 2006; Sun, 2014, among others).

The timing of the model is demonstrated in Figure 1.2. The principal offers the

agent a contract that induces high effort. The agent accepts the contract and exerts

effort. After observing economic earnings, the agent decides whether or not to per-

form manipulative effort to make accounting earnings differ from economic earnings.

Accounting earnings are then released, and the agent is paid based on these.

The principal’s objective is to maximize the value of the firm by minimizing the

wage to the agent while ensuring that the agent still wants to accept the contract. The

principal’s constrained maximization problem is given by

max
s(·)

ph xH + (
1−ph

)
xL −

(
ph + (

1−ph
)

bm

)
sHm − (

1−ph
)(

1−bm
)

sLm , (1.1)

6I would like to thank Marrku Kaustia for suggesting this example.
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where sym denotes the payment to the agent when y ∈ {yL , y H } is observed (denoted

sLm and sHm respectively) and the principal conjectures that manipulative effort

m ∈ {0,1} is taken, and it is subject to the individual rationality (I R) constraint that

ensures that the agent wants to accept the contract(
p̃h + (

1− p̃h
)

bm

)
u

(
sHm

)+ (
1− p̃h

)(
1−bm

)
u

(
sLm

)− ce − cm(m) ≥ u, (1.2)

and the truthful reporting (T R) condition that defines the critical value for when

accounting earnings are not manipulated

u
(
sL0

)≥ bu
(
sH0

)+ (
1−b

)
u

(
sL0

)− cm . (1.3)

The T R condition provides guidance for when the principal can expect the agent to

report truthfully. Specifically, it indicates for which parameter space truthful reporting

is possible. I will, throughout the paper, define an increase in earnings management as

an effect that shrinks the parameter space. The T R condition is not a constraint per se,

but inducing earnings management is costly because it reduces the informativeness

of accounting earnings and requires that the principal compensates the agent for his

manipulative effort.

Rewriting the T R condition yields the intuitive expression,

b
(
u

(
sH0

)−u
(
sL0

))≤ cm , (1.4)

this shows that the agent decides to make manipulative effort, m = 1, whenever

the expected gain, b
(
u

(
sH0

)−u
(
sL0

))
, is larger than the cost of manipulating, cm .

In a setting with no disagreement, the optimal solution to the principal’s problem

in the absence of moral-hazard concerns will provide full insurance to the agent so

that u
(
sH0

) = u
(
sL0

)
, which leaves the T R condition trivially satisfied. In the case

of disagreement, the principal will exploit the agent’s beliefs by offering a wagering

contract. A wagering contract is the optimal-risk sharing under heterogeneous beliefs,

which foregoes perfect insurance to the agent because the agent believes that he is

better by betting against the principal on whether or not accounting earnings will be

high. Because a wagering contract with sufficiently high power might induce earnings

management, it is necessary to also characterize the contract with the binding T R

condition to analyze when, if ever, the principal will desire to induce manipulative

effort. The optimal contract with observable productive effort is characterized in the

following Lemma.
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Lemma 1. The optimal contract with observable productive effort and a slack TR

condition, m = 0, or violated TR condition, m = 1 , {sF B
Hm , sF B

Lm}, is defined by

u′
(
sF B

Hm

)
u′

(
sF B

Lm

) = ph + (
1−ph

)
bm

p̃h + (
1− p̃h

)
bm

(
1− p̃h

)(
1−ph

) , (1.5)

together with(
p̃h + (

1− p̃h
)

bm

)
u

(
sHm

)− (
1− p̃h

)(
1−bm

)
u

(
sLm

)− ce − cm(m) = u.

The optimal contract with observable productive effort and a binding TR condition,

{sH 0̄, sL0̄}, is defined by

u
(
sH 0̄

)= u + ce + cm

(
1− p̃h

)
b

, (1.6)

u
(
sL0̄

)= u + ce − cm
p̃h

b
. (1.7)

When the agent is overconfident, the first-best risk-sharing contract will implement

payments that differ from full insurance because the two parties want to wager on

their different beliefs. The following example will clarify how overconfidence affects

the payments conditional on low and high accounting earnings.

Example 1. Assume that the agent has log utility u
(
s (·))= log

(
s (·)) so that the deriva-

tive of u
(
s (·)) with regards to s (·) equals 1

s(·) . Inserting this functional form into equation

(1.5) yields the following ratio between the payments conditional on high and low ac-

counting earnings:

sF B
Lm

sF B
Hm

= ph + (
1−ph

)
bm

p̃h + (
1− p̃h

)
bm

(
1− p̃h

)(
1−ph

) .

The ratio
sF B

Lm

sF B
Hm

is decreasing in the degree of overconfidence p̃h , so the agent’s payment

conditional on y H increases relative to that conditional on yL as the agent becomes

increasingly overconfident. The reverse is true for an increase in the bias bm .

I formalize the relationship between the power of the contract and managerial

overconfidence in the following Lemma.

Lemma 2. The contract {sF B
Hm , sF B

Lm} has a power of incentives that is increasing in over-

confidence, and the contract {sF B
H 0̄

, sF B
L0̄

} has a power of incentives that is independent of

overconfidence.
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The payments conditional on low and high accounting earnings in the optimal

contract defined in Lemma 1 depend on the agent’s degree of overconfidence. And

when the agent becomes sufficiently overconfident, he might find it optimal to perform

manipulative effort. At the threshold for overconfidence where an increase in the

power of the contract induces manipulative effort, it will be optimal for a range of

overconfidence to offer the contract that satisfies the binding T R condition {sF B
H 0̄

, sF B
L0̄

}.

The following Proposition formalizes these observations.

Proposition 1. The optimal contract with observable effort has

• a degree of earnings management that weakly increases in overconfidence,

• the contract switches from {sF B
H0 , sF B

L0 } to {sH 0̄, sL0̄} when the T R condition binds,

• and it is optimal to induce manipulative effort and violate the T R condition by

offering the contract {sF B
H1 , sF B

L1 } when

psH 0̄ +
(
1−p

)
sL0̄ >

(
p + (

1−p
)

b
)

sF B
H1 +

(
1−b

)(
1−p

)
sF B

L1 . (1.8)

Proposition 1 states that increasing overconfidence decreases the parameter space

for which truthful reporting is possible. The mechanism is the following. When the

disagreement between the principal and the agent increases, it is optimal for the

principal to induce more wagering in the contract, increasing the power of incentives.

When the power of incentives increases, the agent has more to gain from performing

manipulative effort after observing low economic earnings, leading to a decrease in

the likelihood of truthful reporting.

Earnings management is costly to the principal because it makes the financial

report less precise, which in turn makes the risk-averse agent less willing to wager on

the economic outcome of the firm, and because the principal must compensate the

agent for manipulative effort to ensure that he is willing to accept the contract. When

the agent’s overconfidence increases, so will the power of the optimal contract in the

absence of manipulative opportunities. However, for an increase in overconfidence

that would make the power of incentives cause manipulative effort, the principal

will find it optimal to hold back on increasing incentives until the optimal contract

with manipulation incurs greater profit than the contract without it. At this range

of overconfidence, the power of the contract will be unchanged when measured in

utility, but the expected utility to the agent is still a decreasing function of overconfi-

dence. Because the power of the optimal contract does not change with the degree of

overconfidence for a range of values of p̃h , the relationship between overconfidence

and the power of incentives is discontinuous. The relationship between the power of
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Figure 1.3: The optimal contract when effort is observable.
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This graph presents the power of the optimal contract for different levels of overconfidence. The red
line indicates the payment conditional on high accounting earnings, sHm . The blue line indicates the
payment conditional on low accounting earnings, sLm . The grey shaded area shows when the optimal
contract induces earnings management, m = 1.
The numerical analysis is done for u

(
s (·)) = log

(
s (·)), u = 0, ph = 0.25, pl = 0.13, b = 0.03, ce = 0.14,

and cm = 0.02.

incentives, earnings management, and overconfidence is illustrated in Figure 1.3. The

discontinuities in the optimal contract are caused by the binary structure of manip-

ulative effort. The grey area indicates when the optimal contract inducing earnings

management is increasing in b and decreasing in cm .

Figure 1.4 illustrates how the agent’s and the principal’s utility depends on the

agent’s degree of overconfidence. The agent’s utility starts equaling his outside op-

portunity when the principal and the agent agree and is monotonously decreasing

in his overconfidence, and the principal’s utility is monotonously increasing with the

agent’s overconfidence. At p̃h = 0.41 the power of the contract {sF B
H0 , sF B

L0 } would induce

earnings management and the principal instead offers the agent the contract {sH 0̄, sL0̄}.

At this point, the agent’s utility starts decreasing less with the degree of overconfidence,

suggesting that the ability to manipulate earnings decreases the principal’s ability to

exploit the agent. When the agent’s degree of overconfidence becomes so large that

it is optimal for the principal to induce manipulative effort by offering the contract

{sF B
H1 , sF B

L1 }, p̃h = 0.56, the agent’s utility jumps downwards because the optimal contract

is now again a wagering contract.
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Figure 1.4: Utility conditional on contracting
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This graph presents the utility of the agent and the principal for different levels of overconfidence. The
solid black line indicates the principal’s utility. The dotted black line indicates the principal’s utility. The
grey shaded area shows when the optimal contract induces earnings management, m = 1.
The numerical analysis is done for u

(
s (·)) = log

(
s (·)), u = 0, ph = 0.25, pl = 0.13, b = 0.03, ce = 0.14,

cm = 0.02, xH = 2.5, and xL = 1.

If the agent was underconfident, p̃ < p, the optimal risk-sharing contract could

induce reverse earnings management because the agent puts too large a weight on low

outcomes. Empirically, overconfidence is the relevant bias (see Svenson, 1981; Camerer

and Lovallo, 1999; Heaton, 2002; Malmendier and Tate, 2005; Ben-David, Graham, and

Harvey, 2013, among others), and this is where I focus my attention.

1.3.1 Ex-ante choice of manipulative effort

Figure 1.5: Time line

s(y)

offered
contract

e,m

manipulative effort
productive and

hidden
actions

y

earnings
accounting

public
information

s(y)

settled
contract

The agent is offered a contract and decides on productive and manipulative effort simultaneously
without observing economic earnings.
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In this section, I analyze a variation of the model where the agent must decide on

manipulative effort simultaneously with productive effort. The new timing mimics

that of the window-dressing literature (e.g., Feltham and Xie, 1994; Goldman and

Slezak, 2006; Beyer et al., 2014), and it allows me to showcase how overconfidence

affects earnings management in these models. Figure 1.5 illustrates the new timing.

The change in the timing of when the agent performs manipulative effort leads to a

new T R condition, but the principal’s maximization problem is otherwise unchanged.

The new T R condition is the following

p̃hu
(
sH0

)+ (
1− p̃h

)
u

(
sL0

)≥ (
p̃h + (

1− p̃h
)

b
)

u
(
sH0

)+ (
1− p̃h

)(
1−b

)
u

(
sL0

)− cm .

The T R condition is now less strict since the agent must commit to performing

manipulative effort before observing economic earnings, increasing the relative cost

of manipulative effort. The effect of the new timing on the T R condition can be seen

quite clearly by rewriting the T R condition in the following way

b
(
1− p̃h

)(
u

(
sH0

)−u
(
sL0

))≤ cm . (1.9)

The term
(
1− p̃h

)
shows that the decision to perform manipulative effort only becomes

valuable when economic earnings turn out to be low. The change in the timing of when

the agent performs manipulative effort only changes the T R condition and, otherwise,

leaves the optimal contract unchanged when the T R condition is slack or violated. The

optimal contract with a binding T R condition and an ex-ante choice to manipulative

effort is characterized below.

Lemma 3. The optimal contract with an ex-ante choice of manipulative effort, observ-

able productive effort, and a binding TR condition, {sH 0̄, sL0̄}, is defined by

u
(
sH 0̄

)= u + ce + cm

b
, (1.10)

u
(
sL0̄

)= u + ce − cm
p̃h

b
(
1− p̃h

) . (1.11)

The contract with the binding T R condition from Lemma 3 now has a power of

incentives that depends on the agent’s degree of overconfidence. The change from

the contract with the binding T R condition and ex-post choice of manipulative effort

comes from how overconfidence enters the T R condition. Because an increase in

overconfidence makes manipulative effort less valuable, the principal can decrease the

payment on low accounting earnings while keeping the payment on high accounting

earnings constant while satisfying the binding T R condition.
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Lemma 4. The contract {sH 0̄, sL0̄} with an ex-ante choice of manipulative effort has a

power of incentives that increases in overconfidence.

I establish the relationship between overconfidence and earnings management

with a significantly overconfident agent and a simultaneous choice of productive and

manipulative effort in the following Proposition.

Proposition 2. When the agent must commit to earnings management ex-ante the

optimal contract with observable effort has

• a degree of earnings management that increases in overconfidence if

∂

∂p̃h

(
u

(
sH0

)−u
(
sL0

))≥u
(
sH0

)−u
(
sL0

)
1− p̃h

, (1.12)

• the contract switches from {sF B
H0 , sF B

L0 } to {sF B
H 0̄

, sF B
L0̄

} when the T R condition binds,

• and it is optimal to induce manipulative effort and violate the T R condition by

offering the contract {sF B
H1 , sF B

L1 } when

psH 0̄ +
(
1−p

)
sL0̄ >

(
p + (

1−p
)

b
)

sF B
H1 +

(
1−b

)(
1−p

)
sF B

L1 .

Proposition 2 states that in the wagering contract, a larger degree of overconfidence

does not necessarily translate to a tighter T R condition. The T R condition is affected

by the two countervailing effects of overconfidence. First, overconfidence increases

the power of the contract making earnings management more attractive. Second, it

decreases the agent’s perception of the probability of low economic earnings, making

earnings management less attractive. The right-hand side of equation (1.12) depends

on the incentive power of the current contract. Whenever the power of the contract is

sufficiently low, increasing overconfidence will increase earnings management due

to the change in power of the incentives, the left-hand side of equation (1.12) will

be larger than the current power of incentives (scaled by
(
1− p̃h

)
). One clear case of

this is when the derivative is evaluated at p̃h = ph because the power of the contract

was zero before the increase in p̃h . The difference in the relationship between over-

confidence and earnings management when the power of the contract is either large

or small makes it a possibility that as overconfidence increases, the agent changes

his choice of manipulative effort to m = 1 and then changes it back to m = 0. The

simultaneous choice of productive and manipulative effort causes the relationship

between overconfidence and earnings management to be ambiguous and possibly

non-monotonous.
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Figure 1.6: The decision to bias with an ex-ante choice of bias.
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This graph presents the agent’s expected gain from biasing, b
(
1− p̃h

)(
u

(
sH0

)−u
(
sL0

))− cm when

offered the contract {sF B
H0 , sF B

L0 } as a function of the agent’s overconfidence. The solid black line indicates
the value of the expected gain of biasing for which the agent is indifferent between performing manipu-
lative action or not. The dotted black line indicates where the agent is indifferent between effort or not.
The grey shaded area shows when the contract {sF B

H0 , sF B
L0 } induces earnings management, m = 1.

The numerical analysis is done for u
(
s (·)) = log

(
s (·)), u = 0, ph = 0.25, pl = 0.13, b = 0.05, ce = 0.14,

and cm = 0.02.

Figure 1.6 illustrates the non-monotonous relationship between overconfidence

and the decision to perform manipulative effort. We see that when the agent’s degree

of overconfidence increases, the expected gain from biasing increases when the agent’s

degree of overconfidence is below p̃h = 0.62, and the agent’s expected gain from

biasing decreases in overconfidence when the agent’s degree of overconfidence is above

p̃h = 0.62. A result of the non-monotonous relationship is that the contract {sF B
H0 , sF B

L0 }

will induce earnings management for overconfidence in the interval p̃h ∈ [
0.42,0.83

]
,

but not for overconfidence levels above or below this interval.

1.3.2 Manipulative overconfidence

I will now consider the possibility of the agent being not only overconfident on produc-

tive effort but also on manipulative effort. I denote this "manipulative overconfidence".

Let b̃ be the agent’s belief of the probability of high accounting earnings, yH , condi-

tional on manipulative effort and observation of low economic earnings, xL , and let b

be the principal’s corresponding belief. Because I am interested in analyzing the effect
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of overconfidence, I assume that b̃ > b. The agent and the principal agree that if the

agent does not perform manipulative effort, accounting earnings correctly represent

economic earnings. When the agent is manipulatively overconfident, the T R condition

tightens, which is clearly seen in the rewritten T R condition:

b̃
(
u

(
sH0

)−u
(
sL0

))≤ cm , (1.13)

which makes it more difficult to avoid earnings management.

The optimal risk-sharing contract with manipulative overconfidence and a violated

T R condition is defined in the following Lemma.

Lemma 5. The optimal contract with observable productive effort, manipulative over-

confidence, and a violated TR condition, {sF B
H1 , sF B

L1 }, is defined by

u′
(
sF B

H1

)
u′

(
sF B

L1

) = ph + (
1−ph

)
b

p̃h + (
1− p̃h

)
b̃

(
1− p̃h

)
(1− b̃)(

1−ph
)(

1−b
) , (1.14)

together with(
p̃h + (

1− p̃h
)

b̃
)

u
(
sH1

)− (
1− p̃h

)(
1− b̃

)
u

(
sL1

)− ce − cm = u.

The optimal contract with observable productive effort, manipulative overconfidence,

and a binding TR condition, {sF B
H 0̄

, sF B
L0̄

}, is defined by

u
(
sH 0̄

)= u + ce + cm

(
1− p̃h

)
b̃

, (1.15)

u
(
sL0̄

)= u + ce − cm
p̃h

b̃
. (1.16)

When manipulative effort is made, m = 1, manipulative overconfidence increases

wagering between the principal and the agent, because it increases the disagreement

between the principal and the agent on whether or not high accounting earnings will

be high. I illustrate this in the following example.

Example 2. Assume that the agent has log utility u
(
s (·))= log

(
s (·)). The ratio between

the payments conditional on high and low accounting earnings become:

sF B
L1

sF B
H1

= ph + (
1−ph

)
b

p̃h + (
1− p̃h

)
b̃

(
1− p̃h

)
(1− b̃)(

1−ph
)(

1−b
) ,

The ratio
sF B

L1

sF B
H1

is decreasing in manipulative overconfidence, b̃, increasing the agent’s

payment conditional on y H relative to that conditional on yL .
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Now assume that manipulative effort, m = 1, is induced. If the principal and the

agent agree on the agent’s effect from performing productive effort, p̃h = ph , then wager-

ing is only driven by the disagreement on the effectiveness of the agent’s manipulative

effort

sF B
L1

sF B
H1

= ph + (
1−ph

)
b

p̃h + (
1−ph

)
b̃

(1− b̃)(
1−b

) . (1.17)

The principal can take advantage of the agent’s overconfidence by offering him a

wagering contract, and in the following Proposition, I show that this is also the case

when the agent is manipulatively overconfident.

Proposition 3. If equation (1.8) is satisfied, so manipulative effort is made, an increase

in the agent’s manipulative overconfidence makes the principal strictly better off.

If the principal and the agent agree on the probability of manipulation being

successful, manipulative effort makes the principal strictly worse off. Manipulative

overconfidence increases earnings management, but it also makes the principal strictly

better off when manipulative effort is already taking place.

1.4 Hidden productive effort

I will now analyze the setting where the agent’s choice of productive effort is not observ-

able, but I withhold the assumption that the agent observes economic earnings prior

to deciding on manipulative effort. The principal can only offer the agent a contract

based on accounting earnings. When productive effort is hidden, the optimal contract,

written on accounting earnings, needs to provide incentives for the agent to choose

costly effort. To ensure that this is the case, the optimal payments must satisfy the

incentive compatibility (IC ) constraint. The binding IC constraint is, specifically, what

causes earnings management in the majority of the principal-agent models with moral

hazard because it introduced incentive payments which makes earnings management

attractive (see Feltham and Xie, 1994; Goldman and Slezak, 2006; Ewert and Wagen-

hofer, 2019, among others). The moral-hazard problem with an overconfident agent is

interesting because the wagering effect of overconfidence, analyzed in the last section,

is now combined with an incentive effect (see de la Rosa, 2011). The incentive effect

comes from the agent overestimating the gains from performing high effort, reducing

the necessary power of incentives needed to induce high effort. de la Rosa (2011) shows

that whether the wagering or incentive effect dominates depends on the degree of

overconfidence.
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The principal’s constrained optimization problem is now defined in the following

way

max
s(·)

ph xH + (
1−ph

)
xL −

(
ph + (

1−ph
)

bm

)
sHm − (

1−ph
)(

1−bm
)

sLm , (1.18)

subject to the IC constraint(
p̃h +bm

(
1− p̃h

))
u

(
sHm

)+ (
1−bm

)(
1− p̃h

)
u

(
sLm

)− ce

≥
(
pl +bm

(
1−pl

))
u

(
sHm

)+ (
1−bm

)(
1−pl

)
u

(
sLm

)
, (1.19)

the I R constraint(
p̃h + (

1− p̃h
)

bm

)
u

(
sHm

)+ (
1− p̃h

)(
1−bm

)
u

(
sLm

)− ce ≥ u + cm(m), (1.20)

and the T R condition

u
(
sL0

)≥ bu
(
sH0

)+ (
1−b

)
u

(
sL0

)− cm . (1.21)

To get a better understanding of the incentive effect of overconfidence, consider

the rewritten IC constraint

u
(
sHm

)−u
(
sLm

)≥ ce(
1−bm

)(
p̃h −pl

) . (1.22)

To implement high effort the optimal contract must induce large enough incentives

to make it worthwhile to the agent. Looking at the right-hand side of equation (1.22),

we can see that the necessary power of the contract is increasing in the cost of effort,

but it is decreasing in overconfidence. Overconfidence decreases the power of the

contract because the agent perceives high economic earnings to be more likely when

he performs high effort. Because the agent perceives high economic earnings to be

more likely conditional on high effort, he needs less incentive pay to induce him to

perform productive effort.

The degree of overconfidence decides whether or not the IC constraint is binding

in the principal’s optimization problem. In the following Lemma, I define the threshold

of overconfidence that determines whether or not the IC constraint is binding.

Lemma 6. Let p̃∗
h be the degree of overconfidence that solves the following equation

u′(sHm)

u′(sLm)
= ph + (

1−ph
)

bm

p̃h + (
1− p̃h

)
bm

(
1− p̃h

)(
1−ph

) . (1.23)

If p̃h ≤ p̃∗
h , the IC constraint will be binding and the agent is said to be slightly over-

confident, and if p̃h > p̃∗
h , the IC constraint will be slack and the agent is said to be

significantly overconfident.
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The intuition behind Lemma 6 is the following. When the agent becomes signifi-

cantly overconfident, the wagering effect studied in Section 1.3 becomes large. The

agent then perceives the decision to perform high effort as a way to begin a wagering

contract with the principal. If the agent is only slightly overconfident or rational, the

principal chooses the power of contract so that it is just large enough to incentivize

the agent to perform effort. Any more power than this is costly due to the agent’s risk

aversion. If the agent is significantly overconfident, the wagering effect becomes so

powerful that the principal does not need to take account of the IC constraint when

deciding on the optimal contract. I begin by characterizing the optimal contract with

hidden productive effort to a slightly overconfident agent, q̃h ≤ q̃∗
h .

Lemma 7. The optimal contract with hidden productive effort and a slightly overconfi-

dent agent {sSB
Hm , sSB

Lm} is defined by:

u
(
sSB

Hm

)
= u + cm(m)+ ce

1−pl

p̃h −pl
,

u
(
sSB

Lm

)
= u + cm(m)− ce

pl

p̃h −pl
− ce

bm(
1−bm

)(
p̃h −pl

) .

It is worth noting that the payment scheme in the contract with earnings man-

agement has a larger power of incentives and this, together with the concavity of the

agent’s utility function, increases the cost of contracting to the principal. The incentive

effect of overconfidence has the reverse effect because it decreases the necessary power

of incentives needed to induce high effort.

The following Proposition characterizes the relationship between overconfidence

and earnings management in the optimal contract characterized in Lemma 7.

Proposition 4. The optimal contract with hidden productive effort and a slightly over-

confident agent, {sSB
Hm , sSB

Lm}, has

• a degree of earnings management that decreases in overconfidence,

• and it is necessary to induce earnings management, m = 1, whenever

cm

b
< ce

p̃h −pl
, (1.24)

to implement high effort.

Proposition 4 states that earnings management decreases in overconfidence when

the incentive compatibility constraint is binding. The conclusion is that when the

optimal contract is written to induce high effort, overconfidence does not exacerbate

earnings management; it mitigates it. This is a result of the relation between overconfi-
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dence and the power of incentives through the incentive effect of overconfidence that

we established earlier. The mechanism is simple: when overconfidence increases, the

necessary power of incentive decreases, causing the degree of earnings management

to decrease, as well.

Lemma 6 states that when the agent becomes significantly overconfident, inducing

effort is not the primary concern of the optimal contract. Instead, its purpose is to

implement side-betting between the two parties through wagering. Simply put, the

first-best contract has large enough power of incentives to ensure that the choice of

high effort is optimal for the agent. Since the first-best contract is implementable when

the agent is significantly overconfident, the optimal contract with hidden effort and a

significantly overconfident agent is the one characterized in Lemma 1.

Lemma 8. If the agent is significantly overconfident, the optimal contract with hidden

productive effort is {sF B
Hm , sF B

Lm , sH 0̄, sL0̄}.

In the prior, I have established the non-monotonous relation between overconfi-

dence and earnings management, and this leads to the following result.

Proposition 5. The degree of earnings management in the optimal contract with hidden

productive effort is increasing in overconfidence if and only if the agent is significantly

overconfident.

Proposition 5 states that overconfidence only leads to a higher degree of earnings

management when inducing effort is not the primary concern of the contract. Moral

hazard is often modeled as the cause of earnings management (see Feltham and Xie,

1994; Goldman and Slezak, 2006; Ewert and Wagenhofer, 2019, among others), and my

result shows that overconfidence does not exacerbate earnings management in these

settings.

The relation between overconfidence and earnings management is non-monotonous,

and Figure 1.7 demonstrates how the agent’s decision on manipulative effort might

change as the degree of overconfidence increases. At p̃h = ph = 0.25, there is no dis-

agreement between the agent and the principal, and the parameters of the model are

such that the agent performs earnings management, m = 1. When the agent’s degree

of overconfidence increases, the power of the contract decreases, and Figure 1.7 shows

that the agent stops performing earnings management, m = 0. At the point where

earnings management stop, Figure 1.7 shows that the payment conditional on low

accounting earnings is unchanged, but the payment on high accounting earnings

decreases. The intuition behind this is the following: when the agent is slightly over-

confident and earnings management is performed, m = 1, the payment conditional
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Figure 1.7: The optimal contract when effort is hidden.
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This graph presents the power of the optimal contract for different levels of overconfidence. The red
line indicates the payment conditional on high accounting earnings, sHm . The blue line indicates the
payment conditional on low accounting earnings, sLm . The grey shaded areas show when the optimal
contract induces earnings management, m = 1. The black vertical line shows when the agent becomes
significantly overconfident, q̃h = q̃∗

h .

The numerical analysis is done for u
(
s (·)) = log

(
s (·)), u = 0, ph = 0.25, pl = 0.13, b = 0.03, ce = 0.14,

and cm = 0.02.

on low accounting earnings sL1 is decreased by ce
bm

(1−bm)(p̃h−pl )
to increase incentives

because of the agent’s decision to bias earnings (see Lemma 7), but both the payments

conditional on low and high accounting earnings, sL1 and sH1, are increased with cm to

satisfy the IR condition when the agent manipulates in equilibrium. When m switches

from one to zero, sH1 falls because the agent no longer needs to be compensated for

the cost of manipulation cm , whereas there are two counteracting effects on sL1: it

falls because the agent no longer needs to be compensated for manipulation cm and

it increases because the accounting system becomes less upward biased and lower

power of incentives are needed to induce high effort. When the agent becomes in-

creasingly overconfident, the agent’s degree of overconfidence makes him cross the

threshold from being slightly overconfident to being significantly overconfident, and

the relationship illustrated in Figure 1.7 becomes equal to that illustrated in Figure 1.3.
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Figure 1.8: Utility conditional on contracting when effort is hidden
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This graph presents the utility of the agent and the principal for different levels of overconfidence. The
solid black line indicates the principal’s utility. The dotted black line indicates the principal’s utility. The
grey shaded area shows when the optimal contract induces earnings management, m = 1. The black
vertical line shows when the agent becomes significantly overconfident, q̃h = q̃∗

h .

The numerical analysis is done for u
(
s (·)) = log

(
s (·)), u = 0, ph = 0.25, pl = 0.13, b = 0.03, ce = 0.14,

cm = 0.02, xH = 2.5, and xL = 1.

Figure 1.8 illustrates how the agent’s and the principal’s utilities are affected by

an increase in the agent’s degree of overconfidence when effort is hidden. Similar to

Figure 1.4, the agent’s utility starts equaling his outside opportunity when the principal

and the agent agree and is then monotonously decreasing in overconfidence, and the

principal’s utility is monotonously increasing in overconfidence. When the agent’s

overconfidence reaches the point where the second-best contract no longer induces

earnings management, we see that the principal achieves an upwards jump in utility

because she needs to force less risk on the agent and she does not need to compensate

the agent for manipulative effort to make the contract IR compatible. For the range of

overconfidence for which the agent is significantly overconfident, Figures 1.8 and 1.4

are identical.



24 CHAPTER 1. OVERCONFIDENCE AND EARNINGS MANAGEMENT

1.4.1 Ex-ante choice of manipulative effort

The change in the timing of when the agent performs manipulative effort only changes

the T R condition and otherwise leaves the optimal contracts studies in Section 1.4

unchanged. Because only the T R condition changes, I can go directly ahead and

characterize the relationship between overconfidence and earnings management in

the optimal contract for a slightly overconfident agent. The relationship between

overconfidence and earnings management for a slightly overconfident agent with a si-

multaneous choice of productive and manipulative effort is presented in the following

Proposition.

Proposition 6. The optimal contract with an ex-ante choice of manipulative effort,

hidden productive effort, and a slightly overconfident agent, {sSB
Hm , sSB

Lm}, has

• a degree of earnings management that decreases in overconfidence,

• and it is necessary to induce earnings management, m = 1, whenever

cm

b
(
1− p̃h

) < ce

p̃h −pl
. (1.25)

to implement high effort.

As stated in Proposition 6, overconfidence now affects the T R condition in two

ways. First, through a reduction in power similar to before, but also by changing the

agent’s perception of when he gains from manipulation. Both of these effects make

earnings management less of a concern. While Proposition 6 and Proposition 4 provide

similar predictions on the relation between overconfidence and earnings management,

the change in timing has larger consequences when the agent is significantly overcon-

fident.

Proposition 7. The degree of earnings management in the optimal contract with ex-

ante choice of manipulative effort and hidden productive effort increases in overcon-

fidence if and only if the agent is significantly overconfident and equation (1.12) is

satisfied.

The simultaneous choice of productive and manipulative effort causes the relation

between overconfidence and earnings management for a significantly overconfident

agent to be ambiguous and possibly non-monotonous. The minimal power of the

contract for the significant agent is found at the threshold for when the agent just

reaches significant overconfidence. Adding slightly more structure to the problem

allows me to characterize when overconfidence increases earnings management in

the contract with an ex-ante choice of manipulative effort.
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Corollary 1. If ∂2

∂p̃2
h

(
u

(
sF B

H0

)
−u

(
sF B

L0

))
≤ 0, then the degree of earnings management in

the optimal contract with ex-ante choice of manipulative effort and hidden productive

effort increases in overconfidence if and only if the agent is significantly overconfident

and

∂

(
u

(
sF B

H0

)
−u

(
sF B

L0

))
∂p̃h

|p̃h=p̃∗
h
≥ ce

1(
p̃∗

h −pl

)(
1− p̃∗

h

) . (1.26)

In this section, I have shown that changing the timing of manipulative effort to be

in line with the classic window-dressing models leaves less room for overconfidence to

be positively associated with earnings management.

1.4.2 Manipulative overconfidence

I now revisit the effect of manipulative overconfidence in the setting with hidden pro-

ductive effort. If manipulative effort is induced, m = 1, manipulative overconfidence

tightens the IC constraint

u
(
sH1

)−u
(
sL1

)≥ ce

(1− b̃)
(
p̃h −pl

) , (1.27)

increasing the incentive power of the contract is needed to induce high productive

effort. In the contract to the slightly overconfident agent, there are both malicious

and beneficial effects of manipulative overconfidence. Manipulative overconfidence

increases earnings management and increases the necessary power of the contract,

but it also slackens the I R constraint because the agent overestimates the likelihood of

high accounting earnings.

The threshold for when the agent is significantly overconfident, p̃∗
h , now depends

on manipulative overconfidence in addition to the agent’s degree of overconfidence

and it is defined in the following equation

u′
(
sSB

Hm

)
u′

(
sSB

Lm

) = ph + (
1−ph

)
bm

p̃h + (
1− p̃h

)
b̃m

(
1− p̃h

)
(1− b̃m)(

1−ph
)(

1−bm
) . (1.28)

If the T R condition is violated at the threshold, manipulative overconfidence has two

countervailing effects. First, it increases the left-hand side of equation (1.28) because

it increases the power of the contract through the IC constraint. Second, it increases

the right-hand side of equation (1.28) by increasing the wagering effect, as shown in

Section 1.3.2.
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In the optimal contract with hidden productive effort, the effect of manipulative

overconfidence when manipulative effort is made, m = 1, depends on the degree

of overconfidence. It increases the incentive problem in the contract to the slightly

overconfident agent but it also increases wagering in the contract to the significantly

overconfident agent, where the latter effect is strictly beneficial as shown in Proposition

3.

1.5 Extensions and variations

In this section, I consider two variations of the model. First, I consider how overcon-

fidence affects earnings management if it is the principal who desires manipulative

effort. Second, I consider how optimism affects earnings management.

1.5.1 The principal decides on whether or not earnings are managed

Are overconfidence and moral hazard not positively related to earnings management

in any setting? In this section, I show that there is a positive association between over-

confidence and earnings management under moral hazard if it is the principal that

induces earnings management. To demonstrate that overconfidence can increase earn-

ings management even if the agent is slightly overconfident, I assume that p̃h ≤ p̃∗
h . To

showcase the relationship between agent overconfidence and earnings management

induced by the principal in a straightforward way, I make the following assumption:

There is a market that consists of a continuum of risk-neutral investors who price the

firm based on accounting earnings, the principal only cares about the stock price and

the cost of contracting with the agent, and the agent’s choice of manipulative effort is

contractible.

The form of the contract is the following: the principal offers the agent the contract

{sSB
Hm , sSB

Lm} that satisfies that IR and IC constraints and is written on the firm’s account-

ing earnings with one additional clause; if the agent receives the contract {sSB
H0, sSB

L0 } but

performs manipulative effort, which is observable to the principal, the agent gets an ad-

ditional payment of −∞ and if the agent receives the contract {sSB
H1, sSB

L1 } but performs

no manipulative effort the agent gets an additional payment of −∞. This contract

ensures that the agent always chooses manipulative effort. Similarly to section 1.4,

the principal cannot observe productive effort, and the contract is thus only written

on manipulative effort and accounting earnings. The assumptions I impose here are

closely related to those made by Chen et al. (2007). The inclusion of the stock market

does not matter for incentivizing the agent. It is only included to create incentives for

the principal to induce manipulative effort. The equilibrium concept between the mar-
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ket and principal is that of rational expectations: both the market and the principal’s

conjectures about the choice of manipulative effort, and the market price conditional

on accounting earnings must be self-fulfilling (Fischer and Verrecchia (2000); Ewert

and Wagenhofer (2019)).

Conditional on accounting earnings, the market prices the firm in the following

way:

PH = ph

ph + b̂m
(
1−ph

) xH + b̂m
(
1−ph

)
ph + b̂m

(
1−ph

) xL , (1.29)

PL = xL , (1.30)

where b̂m ∈ {0,1} is the market’s conjecture of whether or not the agent performs

manipulative effort.

The problem for the principal is now to induce productive effort from the agent

and to choose whether or not to induce manipulative effort. Because I assume that the

agent’s choice of manipulative effort is contractable, the T R condition can be ignored

when analyzing the optimal contract. Otherwise, the problem is unchanged from that

of Section 1.4.

The principal needs to balance the cost of inducing manipulation, which includes

both the fixed cost cm and the increased risk premium due to a more noisy performance

measure, and the gain, which comes from the perceived increase in the market price.

Formally, the principal will choose to induce m = 1 if(
ph +b

(
1−ph

))(
P̂H − sSB

H1

)
+ (

1−b
)(

1−ph
)(

P̂L − sSB
L1

)
≥ ph

(
P̂H − sSB

H0

)
+ (

1−ph
)(

P̂L − sSB
L0

)
, (1.31)

where P̂H is the principal’s conjecture of the market price conditional on high account-

ing earnings, and P̂L is the principal’s conjecture of the market price conditional on

low accounting earnings.

The condition for when the principal induces manipulative effort can be rewritten

to explicitly recognize the expected gain in the stock price and the increased cost of

contracting:

b
(
1−ph

)(
P̂H − P̂L

)
≥ S1

(
p̃

)−S0
(
p̃

)
, (1.32)

where S1
(
p̃

) = (
ph +b

(
1−ph

))
sSB

H1 +
(
1−b

)(
1−ph

)
sSB

L1 is the expected payment in

the contract with manipulative effort and S0
(
p̃

)= ph sSB
H0 +

(
1−ph

)
sSB

L0 is the expected

payment in the contract without manipulative effort. The market price is unaffected

by the agent’s overconfidence, so it is sufficient to focus on the cost of contracting to

analyze how the choice of earnings management is affected by overconfidence.
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Proposition 8. For a slightly overconfident agent, the degree of earnings management

induced by the principal is increasing in overconfidence.

Overconfidence decreases the necessary power of the contract needed to induce

high effort. A lower-powered contract leads to a lower risk-premium needed to satisfy

the I R constraint. Manipulative effort increases the noisiness of accounting earnings,

increasing the risk-premium the agent must be offered. The cross-derivative of these

two effects is positive; manipulative effort has a smaller effect on the power of the con-

tract when the agent is overconfident, or, alternatively, an increase in overconfidence

decreases the power of the contract more if the accounting report is manipulated. The

relationship can be seen in the IC constraint in equation (1.22). Notice that because

the market and principal’s conjecture must be self-fulfilling, the principal’s choice of

whether or not to manipulate earnings does not affect the expected market price.

1.5.2 Managerial optimism

I will now analyze the impact of optimism on earnings management in the optimal

contract with hidden productive effort. Consider the revised probability structure:

p̃h = α̃+ β̃> ph =α+β,

p̃l = α̃> pl =α,

where α̃>α captures the agent’s overly optimistic beliefs of high economic earnings

independently of effort and β̃>β captures the agent’s overconfidence about his ability

to increase economic earnings by performing high effort. The agent’s choice of manip-

ulative effort in the optimal contract with hidden effort and a slightly overconfident

agent is independent of optimism because only the agent’s belief of the effect of high

effort on the probability of high economic earnings, p̃h − p̃l , matters for the choice

of manipulative effort, which can be seen in equation (1.24). When the agent is sig-

nificantly overconfident, both an increase in optimism and overconfidence increases

the agent’s perception of high economic earnings, and since this is all that matters in

the optimal wagering contract, optimism and overconfidence have the same effect on

earnings management. Based on these two observations, we can make a conclusion

similar to that of Proposition 5: The degree of earnings management in the optimal

contract with hidden effort is increasing in optimism if and only if the agent is sig-

nificantly overconfident. The positive association between optimism and earnings

management when the agent is significantly overconfident is in line with the positive

association studied by Laux and Stocken (2012) and Yu (2014).
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1.6 Conclusion

In this paper, I have analyzed the implications of overconfidence on earnings manage-

ment in a principal-agent model with moral hazard. I consider four different variations

of the model: the agent performs manipulative effort after observing economic earn-

ings, the agent performs manipulative and productive effort simultaneously and does

not observe economic earnings, the agent is also overconfident in his ability to bias

accounting earnings, and the principal induces manipulative effort.

When the agent observes economic earnings prior to deciding on manipulative

effort, the effect of overconfidence is first to reduce earnings management, and then

when the agent’s overconfidence becomes significantly large, it begins to increase

earnings management again. The driving force behind the relationship between earn-

ings management and overconfidence is that overconfidence has a dual effect on the

contracting problem: it increases the agent’s desire to wager against the principal,

leading to a larger bonus payment, but it also allows the principal to induce effort with

a lower bonus payment because the agent believes high economic earnings to be more

likely. The latter effect reduces earnings management, and when the overconfidence

becomes significantly large, the former effect takes over and overconfidence begins to

increase earnings management.

When the agent has to perform productive and manipulative efforts simultane-

ously, the effect of overconfidence changes. For a slight level of overconfidence, the

degree of earnings management still decreases. When the agent becomes significantly

overconfident, the effect of overconfidence becomes ambiguous. The ambiguous effect

of overconfidence on earnings management for a significantly overconfident agent

comes from two counteracting effects. First, increasing overconfidence makes the

agent want to wager against the principal on the economic earnings of the firm, and

the increased bonus pay makes earnings management more attractive. Second, in-

creasing overconfidence also means that the agent perceives low economic earnings

to be less likely, decreasing the need for earnings management.

When the agent is overconfident in his ability to bias accounting earnings, in

addition to being overconfident on how he can affect the economic earnings of the

firm, manipulative overconfidence always increases earnings management. When the

agent is slightly overconfident, manipulative overconfidence increases the incentive

problem between the principal and the agent, but when the agent is significantly

overconfident, manipulative overconfidence increases wagering between the principal

and the agent. The latter effect is strictly beneficial to the principal, so overconfidence

in manipulative effort does not necessarily make the principal worse off.
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When the principal induces earnings management, she does so to increase the

market price of the firm. The consequence of manipulative effort is that it becomes

more costly to induce high effort as well. I show that overconfidence within the range

of slight overconfidence decreases the cost of manipulative effort to the principal,

causing a positive association between overconfidence and earnings management to

appear, even in the case of slight overconfidence.

This paper complements the empirical literature on overconfidence and earnings

management, and it shows that the relationship between the two is not clear-cut.

Specifically, in the standard models of earnings management as a consequence of

moral hazard (e.g., Feltham and Xie, 1994; Goldman and Slezak, 2006; Ewert and

Wagenhofer, 2019), overconfidence decreases earnings management. My model pre-

dicts that one should be careful when interpreting empirical associations between

overconfidence and earnings management.
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Appendix

Proof of Lemma 1. The Lagrangian for the principal’s constrained minimization prob-

lem when the T R condition is slack or violated is

L =−
(
ph + (

1−ph
)

bm

)
sHm − (

1−ph
)(

1−bm
)

sLm

+η
((

p̃h + (
1− p̃h

)
bm

)
u

(
sHm

)+ (
1− p̃h

)(
1−bm

)
u

(
sLm

)− ce − cm(m)−u

)
.

The first-order conditions are

∂L

sHm
=−

(
ph + (

1−ph
)

bm

)
+η

(
p̃h + (

1− p̃h
)

bm

)
u′ (sHm

)= 0, (1.33)

∂L

sLm
=− (

1−ph
)(

1−bm
)+η((

1− p̃h
)(

1−bm
)

u′ (sLm
))= 0, (1.34)

∂L

η
=

(
p̃h + (

1− p̃h
)

bm

)
u

(
sHm

)+ (
1− p̃h

)(
1−bm

)
u

(
sLm

)− ce − cm(m)−u = 0.

(1.35)

Isolating η in equation (1.33) and inserting in (1.34) together with algebraic manipula-

tion yields (1.5).
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To solve the principal’s problem when the T R condition is binding, we end up with

two equations, I R and T R , and two unknowns, u
(
sH 0̄

)
and u

(
sH 0̄

)
. Solving this system

yields the optimal contract.

Proof of Lemma 2. Corollary 1 in de la Rosa (2011) shows that for m = 0, the optimal

risk-sharing contract under disagreement has power of incentives that increase in

overconfidence whenever the technical condition 1
u′(s))

(
−u′′(s)

u′(s)

)
is satisfied. The proof

for m = 1 is virtually identical and omitted for brevity. The contract {sH 0̄,L0̄} has a power

of incentives that is constant (in util units), which can be seen by subtracting the utility

in the low state from the high state.

Proof of Proposition 1. To prove the first part of the Proposition, we need to establish

how the T R condition is affected by an increase in p̃. Taking the derivative of equation

(1.4) with regards to p̃ then shows that the right-hand side increases in overconfidence

through the power of the contract, and the left-hand side is unaffected. This proves

the first part of the Proposition.

The second part of the proposition trivially follows from the fact that the principal

chooses the contract that maximizes her profit.

Proof of Lemma 3. To solve the principal’s problem when the T R condition is binding,

we end up with two equations, I R and T R (now equation (1.9)), and two unknowns,

u
(
sH 0̄

)
and u

(
sH 0̄

)
. Solving this system yields the optimal contract.

Proof of Proposition 2. The proof of Proposition 2 follows the steps of the proof of

Proposition 1 and is omitted for brevity.

Proof of Lemma 5. The Lagrangian for the principal’s constrained minimization prob-

lem when the T R condition is violated is

L =−
(
ph + (

1−ph
)

b
)

sH1 −
(
1−ph

)(
1−b

)
sL

+η
((

p̃h + (
1− p̃h

)
b̃
)

u
(
sH1

)+ (
1− p̃h

)(
1− b̃

)
u

(
sL1

)− ce − cm(m)−u

)
.

The first-order conditions are

∂L

sH1
=−

(
ph + (

1−ph
)

b
)
+η

(
p̃h + (

1− p̃h
)

b̃
)

u′ (sH1
)= 0, (1.36)

∂L

sL1
=− (

1−ph
)(

1−b
)+η((

1− p̃h
)(

1− b̃
)

u′ (sL1
))= 0, (1.37)

∂L

η
=

(
p̃h + (

1− p̃h
)

b̃
)

u
(
sH1

)+ (
1− p̃h

)(
1− b̃

)
u

(
sL1

)− ce − cm(m) = 0. (1.38)
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Isolating η in equation (1.36) and inserting in (1.37) together with algebraic manipula-

tion yields the optimal contract.

Proof of Proposition 3. Applying the envelope theorem allows me to write the princi-

pal’s expected utility as the Lagrangian

Up = L =−
(
pe +

(
1−ph

)
b
)

sF B
H1 −

(
1−ph

)(
1−b

)
sF B

L1 (1.39)

+η
((

p̃h + (
1− p̃h

)
b̃
)

u
(
sF B

H1

)
+ (

1− p̃h
)(

1− b̃
)

u
(
sF B

L1

)
− ce − cm

)
. (1.40)

Taking the derivative of the principal’s expected utility yields

∂Up

∂b̃
=η(

1− p̃h
)(

u
(
sF B

H1

)
−u

(
sF B

L1

))
> 0, (1.41)

which is positive because wagering ensures that u
(
sF B

H1

)
> u

(
sF B

L1

)
, showing that the

principal is strictly better off with an increase in b̃ if manipulative effort is taken.

Proof of Lemma 6. The proof of Lemma 6 is the combined proof of Proposition 2 and

Proposition 3 in de la Rosa (2011) when m = 0 and is virtually identical when m = 1. It

is presented here for the interested reader. I will show that the principal can make a

change in payments that makes them better off and that will not break the incentive

compatibility constraint. Fix the payments s ym for y ∈ {yL , y H } and m ∈ {0,1}. I begin

by finding the differentials in payments that satisfy the agent’s binding individual

rationality constraint

(
p̃h + (

1− p̃h
)

bm

)
u′ (sHm

)
d sHm + (

1− p̃h
)(

1−bm
)

u′ (sLm
)

d sLm = 0.

Solving for d sLm yields

d sLm =−
(
p̃h + (

1− p̃h
)

bm

)
(
1− p̃h

)(
1−bm

) u′ (sHm
)

u′ (sLm
) d sHm .

The next step is to find a change in the payments to the agent, which makes the

principal better off. To do this, I total differentiate the principal’s objective function

and require that a change must make her better off

−
(
ph + (

1−ph
)

bm

)
d sHm − (

1−ph
)(

1−bm
)

d sLm > 0.



1.7. REFERENCES 35

Substituting in d sLm leads to the following requirement for d sHm to make the principal

to better off u′ (sHm
)

u′ (sLm
) −

(
ph + (

1−ph
)

bm

)
(
p̃h + (

1− p̃h
)

bm

) (
1− p̃h

)(
1−ph

)
d sHm > 0.

Whenever

u′ (sHm
)

u′ (sHm
) <

(
ph + (

1−ph
)

bm

)
(
p̃h + (

1− p̃h
)

bm

) (
1− p̃h

)(
1−ph

) ,

the change in d sHm must be negative, but this breaks the incentive compatibility

constraint. Rewriting this expression yields the following inequality

u′ (sHm
)

u′ (sLm
) >

(
ph + (

1−ph
)

bm

)
(
p̃h + (

1− p̃h
)

bm

) (
1− p̃h

)(
1−ph

) , (1.42)

then the change in d sHm is positive. Since the principal can make a change in pay-

ments that i) makes her better off, ii) maintains the I R constraint, and iii) strictly

satisfies the IC constraint, it must be so that the IC constraint is not binding in the

optimum. Equation (1.42) is the inequality defining the requirement for an agent to be

significantly overconfident (de la Rosa, 2011).

Proof of Lemma 7. The I R constraint, equation 1.20, together with the IC constraint,

equation 1.19, yields the utility of the agent with regards to high and low accounting

earnings as a solution to a system of two equations with two unknowns.

Proof of Proposition 4. The second part of the Proposition comes from inserting the

solution utility from Lemma 7 into the T R condition and performing algebraic manip-

ulations.

To prove the first part of the Proposition, we need to establish how the T R condition

is affected by an increase in p̃. Taking the derivative of equation (1.24) with regards to

p̃ then shows that the right-hand side decreases in overconfidence, and the left-hand

side is unaffected. This proves the first part of the Proposition.

Proof of Proposition 5. The Proposition follows directly from Proposition 1, Proposi-

tion 4, and Lemma 6.

Proof of Proposition 6. The proof follows the steps of the proof of Proposition 4 and is

omitted for brevity.
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Proof of Proposition 7. The Proposition is a direct consequence of Propositions 2 and

6.

Proof of Corollary 1. Proposition 2 shows that overconfidence in the contract with

an ex-ante choice of manipulative effort only increases earnings management if the

power of the contract is sufficiently small. From Lemma 6, we can find the values of

the agent’s utility when the agent becomes significantly overconfident, and thus we

can find the minimal power of the contract when the IC constraint is slack. Inserting

equilibrium payments into the condition for when overconfidence increases earnings

management yields the condition in Corollary 1.

Proof of Proposition 8. Differentiating the left-hand side of equation (1.32) gives zero

because the market price does not depend on overconfidence. So to prove Proposition

8, I need to show that the derivative of the right-hand side with respect to p̃ is negative.

By defining the inverse of the agent’s utility function as H = u−1 and using the

equilibrium payments defined by the binding IC and I R constraints, the derivative is

negative

−b
(
1−pl

)(
H ′ (uH1

)−H ′ (uL1
))−pl

(
H ′ (uL0

)−H ′ (uL1
))< 0, (1.43)

because H ′ > 0, H ′′ > 0, and uHm > uL0 > uL1.
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Abstract

We formalize the notion, first suggested by Burgstahler and Dichev (1997), that earn-

ings discontinuities can be caused by reference dependence. We extend a signaling

model to include loss-averse investors. The presence of loss aversion causes the sepa-

rating equilibrium (without discontinuities in the distribution of reported earnings)

to disappear, and only the partially-pooling equilibrium (exhibiting discontinuities)

to prevail. This implies that the presence of loss-averse investors will cause earnings

discontinuities around reference points. The prime candidates for investors’ reference

points are earnings benchmarks such as zero earnings, last year’s earnings and analyst

forecasts. Our model provides an explanation for why earnings discontinuities appear

around earnings benchmarks.
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2.1 Introduction

In their seminal paper, Burgstahler and Dichev (1997) described the zero-earnings

discontinuity. It has led to a literature considering beating or meeting various earnings

thresholds, and there have been many attempts to rationalize this behavior. As sug-

gested by Burgstahler and Dichev (1997) we ask whether irrationality, in particular loss

aversion on the part of investors, may lead to this particular behavior even if managers

are rational. We formulate an equilibrium model where the presence of loss-averse

investors leads to a discontinuity in reported earnings at earnings benchmarks.

Our main contribution to the literature is to show that loss aversion on the part of

investors is also able to explain discontinuities in reported earnings; such loss aversion

destroys the fully-separating equilibrium which tends to be a staple of costly-signaling

models (Stein (1989); Fischer and Verrecchia (2000)). When investors are loss averse,

there must be discontinuities in reported earnings at the investors’ references points.

The prime candidates for these reference points are earnings benchmarks such as zero

reported earnings, analysts’ forecasts, last year’s earnings, or the manager’s earnings

forecast.

Loss aversion has been shown to affect decision making in various settings. In a

study of marathon completion times, for example, Allen, Dechow, Pope, and Wu (2016)

show that there is a pattern of discontinuities around the hourly marks, which is remi-

niscent of the earnings discontinuities. They allude to runners’ reference-dependent

preferences to explain the pattern: the runner would experience going over the hourly

mark as a loss. Abeler, Falk, Goette, and Huffman (2011) argue that expectations, such

as beating a specific hour mark or an analyst’s forecast, can cause a reference point. In

our model, however, it is somebody else’s reference dependence (the investors’) that

drives the decision maker’s (the manager’s) behavior. This structure is similar to that of

Baker, Mendel, and Wurgler (2015), who show how reference dependence can lead to

persistence in dividends. The idea of reference dependence being a possible cause of

the zero-earnings discontinuity dates back to Burgstahler and Dichev (1997, p. 124):

“Assuming that the cost of earnings management to achieve a given amount of earnings

increase is approximately constant, and that managers manipulate wealth measures

(earnings and changes in earnings) to affect the value perceived by stockholders and

other stakeholders, we expect to observe earnings-increasing management around

wealth reference points – in this case, in the vicinity of zero changes in earnings and

zero levels of earnings.” We contribute to the literature by formalizing this intuition.

We show that loss aversion can cause a discontinuity at any reasonable earnings bench-

mark, given that these benchmarks anchor expectations and lead to reference points

(Kőszegi and Rabin, 2006).
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Prior literature on earnings discontinuities around earnings benchmarks tends to

assume that the threshold matters for some exogenous reason (e.g., Degeorge, Patel,

and Zeckhauser, 1999). We instead focus on why earnings discontinuities appear and

why this specifically happens at thresholds. The study closest to ours is Guttman,

Kadan, and Kandel (2006), who show that both a separating equilibrium, without any

discontinuities, and a partially-pooling equilibrium, exhibiting discontinuities, can

exist. We contribute to the literature by finding conditions that cause a discontinuity

to appear. Specifically, we show that the presence of reference points with regards to

specific values of reported earnings will lead to a partially-pooling equilibrium sur-

rounding the reference point. Two other related studies are Hemmer and Labro (2019)

and Li (2014). Hemmer and Labro (2019) show that if managers use unbiased earnings

as information for deciding on further investments, earnings discontinuities will en-

dogenously appear. The key takeaway from their model is that earnings discontinuities

are not necessarily caused by earnings management. We instead focus on the more

traditional theory behind earnings discontinuities: that they are caused by strategic

reporting. Li (2014) shares this view with us and shows that earnings discontinuities

appear when earnings between periods are highly positively autocorrelated. Instead of

autocorrelation, we propose that reference dependence on the part of investors is the

driving force behind earning discontinuities.

To provide a possible explanation of earnings management by a rational manager,

even if investors are able to anticipate such practice, we extend Guttman et al. (2006)

and show that only a partially-pooling equilibrium survives when we include loss aver-

sion on the part of investors. The larger the loss aversion, the bigger the discontinuity in

earnings. While Guttman et al. (2006) show that both separating and partially-pooling

equilibria can exist, we show that only the partially-pooling equilibrium can survive

when investors are loss averse. If investors become sufficiently loss averse, even the

partial-pooling equilibrium breaks down.

We present the model in Section 2.2. In Section 2.3, we analyze the (im)possibility of

a separating equilibrium when investors are loss averse. In Section 2.4, we characterize

the partially-pooling equilibrium, which leads to a discontinuity in reported earnings.

In Section 2.5, we discuss the relevance of different reference points that will lead to

discontinuities. We conclude in Section 2.6.



40 CHAPTER 2. LOSS AVERSION AND FINANCIAL REPORTING

2.2 The model

We build on the signaling model by Guttman et al. (2006), in which a firm realizes true

earnings x that are drawn from a continuous and unbounded distribution. The firm is

infinitely lived and is traded for one period in a capital market.1 The manager issues

a report of the firm’s earnings xR , which may deviate from the truth.2 The manager’s

utility function is given by:

UM (x, xR ) =αP
(
xR

)
−β

(
x −xR

)2
. (2.1)

The first term in the manager’s utility reflects his stock-price-based compensation.

α≥ 0 denotes the power of the manager’s incentives, which determines his payoff for a

given stock price; P (xR ) is the representative investor’s pricing function. The second

term reflects the manager’s cost of misreporting, which is a quadratic function of the

deviation from the truth, xR − x, scaled by β> 0, which denotes the cost of manipu-

lation. The disutility from misreporting could stem from, e.g., psychic stress caused

by lying or the expected punishment conditional on misreporting being discovered,

which in turn would be affected by the governance quality of the firm, auditor quality,

etc. Our model is a one-period model which causes us to abstract from important

aspects of earnings management such as the reversal of accruals, earnings smoothing,

and building trust between the manager and investors.

We assume that the representative investor is both loss averse and risk averse.

She prices the stock based on all available information, the risk of the firm realizing

earnings below zero, and the variance of the earnings. We use a functional form for

the investor’s utility based on Pasquariello (2014), which combines mean-variance

preferences with reference-dependent preferences.

The investor’s utility function is piecewise linear and given by:

V
(
z, xR

)
≡VMV

(
z, xR

)
+VRD

(
z, xR

)
, (2.2)

where z denotes the investor’s holdings of the firm. In addition to buying the stock, she

can also invest in a risk-free asset with a standardized return of one. The first term on

the right-hand side reflects standard mean-variance preferences, which are studied in

Guttman et al. (2006). The second term on the right hand reflects reference-dependent

preferences, which capture the behavioral component of the representative investor’s

1Alternatively, the firm can be liquidated after being traded for one period in the capital market. The
validity of this approach relies on the investor’s demand being affected by her loss-aversion coefficient in
expectation of the probability of the firm’s earnings falling below zero earnings. Following this route leads to
identical results.

2Similar to Guttman et al. (2006), we restrict our attention to pure-strategy equilibria.
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preferences. The investor’s reference-dependent preferences allow us to model how

the investor’s feeling of loss affects her decision-making. Specifically, we incorporate

the feeling of a loss as an additional dis-utility the investor incurs when the firm reports

earnings below a certain reference point x̄.

We assume that the investor has a reference point of zero true earnings, x = 0. This

reference point is chosen without loss of generality, and it simplifies the exposition.

Considering another natural reference point, such as zero reported earnings, analysts’

forecasts (e.g., Kasznik and McNichols (2002) and Li (2014)), last year’s earnings (e.g.,

Burgstahler and Dichev (1997)), or the manager’s earnings forecast (e.g., Kross, Ro, and

Suk (2011)), would lead to qualitatively similar results.3 We study the implications of

other reference points than zero true earnings in section 2.5. The two terms in the

investor’s utility function are

VMV

(
z, xR

)
≡ z

(
E

[
x | xR

]
−P

(
xR

))
− z2 r

2
var

[
x | xR

]
, and (2.3)

VRD

(
z, xR

)
≡ zE

[
γx | x < 0, xR

]
×Pr

(
x < 0 | xR

)
. (2.4)

In the mean-variance component, r denotes the investor’s risk aversion. In the reference-

dependent component, the investor’s loss aversion is measured by γ, such that she

incurs an additional utility loss of γ per unit of true earnings below zero.

Our specification of the investor’s preferences has the benefit that the feeling of

loss depends on the deviation from the reference point. Through this channel, the

possibility that the investor will feel a sense of loss affects her demand even though

she correctly anticipates the economic value of the firm.4 Another benefit of our spec-

ification is that it can showcase how risk aversion and loss aversion each affect the

equilibrium. In this sense, we do not model loss aversion and risk aversion as two

competing regimes, which is an alternative perspective on loss aversion (O’Donoghue

and Somerville (2018)). Other approaches to loss aversion are those studied by, for

example, Kahneman and Tversky (1979) and Barberis, Huang, and Santos (2001) where

the individual gets a utility change from losses in wealth and not, as in our case, devi-

ation from the threshold. We believe that we best capture the empirical phenomena

studied in Burgstahler and Dichev (1997) by focusing on loss aversion with regards to a

specific reference point and not to decreases in wealth.

3For further reading on reference dependence and loss aversion, we refer to Tversky and Kahneman
(1992).

4The distinction here is important because it allows us to relax the assumption of the firm living infinitely.
We do keep the assumption for simplicity.
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The investor needs to choose her holdings of the firm, z, which maximize her utility,

and her optimization problem takes the form:

max
z

V
(
z, xR

)
= z

(
E

[
x | xR

]
−P

(
xR

))
− z2 r

2
var

[
x | xR

]
+ zE

[
γx | x < 0, xR

]
×Pr

(
x < 0 | xR

)
. (2.5)

The investor’s optimal demand is given by the first-order condition of equation

(2.5) with respect to z:

z =
E

[
x | xR

]
−P

(
xR

)
+E

[
γx | x < 0, xR

]
×Pr

(
x < 0 | xR

)
r × var

[
x | xR

] . (2.6)

The investor’s demand is increasing in the expectation of true earnings and decreasing

in price, loss-aversion, risk-aversion, and earnings variance. For the market to clear, the

demand for the stock must equal the supply. The supply is exogenous and normalized

to one. This gives us the equilibrium pricing function:

P
(
xR

)
= E

[
x | xR

]
+E

[
γx | x < 0, xR

]
×Pr

(
x < 0 | xR

)
− r × var

[
x | xR

]
. (2.7)

Inserting the price function from equation (2.7) into the manager’s utility yields

UM (x, xR ) =α
(
E

[
x | xR

]
+E

[
γx | x < 0, xR

]
×Pr

(
x < 0 | xR

)
−r × var

[
x | xR

])
−β

(
x −xR

)2
. (2.8)

The manager faces a dilemma. On the one hand, he can manipulate the earnings

report and thus affect his price-contingent compensation. On the other hand, he incurs

a cost by doing so, and the marginal cost is increasing in the extent of manipulation.

The ratio α
β determines the relative strength of these incentives. The higher the ratio,

the more inclined the manager is to manipulate the report. Furthermore, the manager

knows that the loss-averse investor will punish him unduly for having true earnings

below zero, so for earnings below zero, the relevant ratio is given by
α(1+γ)

β . This means

that, ceteribus paribus, the manager will misreport more if the firm’s realized earnings

are below zero, as the manager’s power of incentives increases fromα to
(
1+γ)

αwhen

we think of them as a function of earnings.



2.3. THE NON-EXISTENCE OF A SEPARATING EQUILIBRIUM 43

2.3 The non-existence of a separating equilibrium

We want to characterize the Perfect Bayesian Equilibria in this game. A reporting

strategy for the manager is given by ρ :R→R, which maps true earnings onto reports:

xR = ρ(x). The pricing function P : R→ R maps the manager’s report into a market

price. In a Perfect Bayesian Equilibrium, we need a reporting strategy ρ and a pricing

function P such that:

1. The pricing function, P , is consistent with the reporting strategy, ρ, by applying

Baye’s rule whenever possible, and

2. ρ (x) ∈ argmaxxR UM (x, xR ) ∀x ∈R.

The investor’s reference point of zero true earnings leads to a piecewise-linear pric-

ing function. We conjecture that this leads to two separate reporting functions, ρg (x)

and ρl (x), one on either side of the investor’s reference point of zero true earnings.

We begin by finding a Perfect Bayesian Equilibrium for firms with realized earnings

below zero and then one for firms with realized earnings greater than or equal to zero.

We then paste these reporting functions together and check whether this leads to a

Perfect Bayesian equilibrium that holds for all types of firms.

First, note that the manager having a truthful reporting function ρ (x) = x ∀x can-

not be an equilibrium. To see this, consider that the investor will adjust her belief and

price the firm for a given report as P (xR ) = xR ∀ x ≥ 0 and P (xR ) = (
1+γ)

xR for x < 0. If

the manager reports truthfully, he gets a profit of αx for x ≥ 0 and a
(
1+γ)

αx for x < 0.

Now, if the manager inflates his report by ε, he obtains α (x +ε)−βε2 for x ≥ 0 and

α
(
1+γ)

(x +ε) −βε2 for x < 0. This means that there is a small enough deviation

from the realized earnings which is beneficial for the manager: as long as 0 < ε <
min

{
α
β2 , (1+γ)α

β2

}
, the manager is strictly better off reporting x +ε rather than x.

Similar to Guttman et al. (2006) and Li (2014), we begin our analysis by focusing on

the perfectly-separating equilibrium, which is usually always an equilibrium in this

type of model. Lemma 9 below is similar to Proposition 1 in Guttman et al. (2006), with

the caveat that we are splitting the universe of possible true earnings in two, in order

to accommodate for investor loss aversion.

Lemma 9. When restricting true earnings to x ≥ 0, the manager’s reporting function in

a perfectly-separating equilibrium would be

ρhs (x) = x + α

2β
∀x ≥ 0,
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and the market’s pricing function be given by

Phs (xR ) = xR − α
2β if x ≥ 0. (2.9)

When restricting true earnings to x < 0, the manager’s reporting function in a perfectly-

separating equilibrium would be

ρl s (x) = x + (1+γ)α

2β
∀x < 0,

and

Pl s (xR ) = (
1+γ)

(xR − (1+γ)α
2β ) if x < 0.

All proofs are relegated to the Appendix.

We have found the optimal reporting functions for a manager with true earnings

larger or equal to zero, x ≥ 0, and for managers with true earnings below zero, x < 0.

We now need to paste these reporting functions together and see if this satisfies the

conditions of a perfectly-separating equilibrium.

In the case of no loss aversion, γ = 0, we end up with the perfectly-separating

equilibrium characterized by Guttman et al. (2006) in their Proposition 1. The presence

of loss aversion, however, destroys this equilibrium. Consider a manager who realizes

negative earnings, x < 0. He will suffer from the investor’s reference dependence

affecting the market price, and thus the manager will report xR = x + (1+γ)α
2β ∀x < 0,

biasing the report to a larger extent than if he had realized non-negative earnings.

This means that for γ > 0, there will be some x+ > 0 and x− < 0 for which xR+ ≤ xR− ,

which implies that there cannot be a perfectly-separating equilibrium. The intuition

is quite clear: there would be an overlap between the reports made by a manager

with realized earnings above and below zero earnings. This cannot be the case in a

perfectly-separating equilibrium.

Proposition 9. No perfectly-separating equilibrium exists when the investor is loss

averse (i.e., if γ> 0).

Figure 2.1 illustrates the result underlying Proposition 9. The investor’s reference

dependence breaks the monotonicity between the manager’s realized earnings and

the following report when the realized earnings are in close proximity to the reference

point. As the loss-aversion coefficient increases, the manager will misreport more

when observing negative earnings leading to more managers with negative realized

earnings reporting the same earnings as a manager with positive realized earnings.

This result is similar to Proposition 1 stated by Li (2014). However, his result comes

from an assumption regarding how earnings are correlated between periods, while in

our case, it stems from the investor’s loss aversion.
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Figure 2.1: No separating equilibrium

x

xR

This graph displays how pasting the reporting function for types below zero and for types above zero
together causes leads to an interval of no separation. The black line is reported earnings, and the grey
area indicates the interval for which there is no separation. The simulation is done with the following
parameters: α= 3, β= 1, γ= 0.4, and the firm’s true earnings normal distributed with mean x0 = 1 and
variance σ2 = 1.

2.4 A simple partially-pooling equilibrium

We now conjecture an equilibrium in which it is optimal for the different types of

managers to pool in a certain interval of realized earnings, [a,b], which includes

the interval of realized earnings where no separating equilibrium can exist: [0, γα2β ] ⊂
(a,b]. The interpretation of this interval is that it will be optimal for managers who

realize small negative earnings to (further) manipulate earnings in order to avoid the

punishment, in terms of stock price, for not reaching the investor’s reference point. In

this equilibrium, the managers follow the following reporting strategy:

ρp (x) =


b if x ∈ [

a,b
]
;

x + α
2β if x > b;

x + (1+γ)α
2β if x < a.

(2.10)

This is a modification of the separating equilibrium. Outside of the conjectured interval,

which includes the investor’s reference point, the manager has reporting functions

as in Lemma 9, and the investor can deduce the firm’s true earnings. Managers with

earnings that fall inside the interval [a,b] pool together and report the same earnings

xR = b.
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As in the partially-pooling equilibrium of Guttman et al. (2006), the investor sees

through manipulation outside of the pooling interval and exhibits rational expectations

following the pooling report of b, so the pricing function is:

Pp (xR ) =



(
1+γ)(

xR − (1+γ)α
2β

)
if xR ∈

(
−∞, (1+γ)α

2β

]
;

xR − α
2β if xR ∈

(
(1+γ)α

2β ,b

)
∪(

b,∞)
;

E
[
x | x ∈ [a,b

]
]

+γE
[
x | x ∈ [a,0)

]
×Pr

[
x < 0 | x ∈ [a,b]

]
−r × var

[
x | x ∈ [a,b]

]
if xR = b.

Because Bayes’ rule does not apply off the equilibrium path, we have some flex-

ibility in choosing the off-equilibrium beliefs. An intuitive way to determine the off-

equilibrium beliefs would be to assume that the investor prices the report as if the man-

ager reported according to the strategies ρl and ρh for x < 0 and x > 0 respectively, but

this approach will cause problems similar to that in Proposition 1; for xR in [γα2β , (1+γ)α
2β ],

we need to “iron-out” the off-equilibrium beliefs. Given the inability to place a given

off-equilibrium report as above or below the reference point xR ∈ [γα2β , (1+γ)α
2β ], we will

assume that the investor is pessimistic when seeing a “mistaken” report that could be

from either a manager with earnings above zero or earnings below zero, they believe it

to come from a type below the reference point and price it accordingly.

For pooling to be optimal for a manager at the extremes of the pooling interval,

a manager of type a must be indifferent between reporting a + (1+γ)α
2β and b, and a

manager of type b must be indifferent between reporting b + α
2β and b. Recall the

manager’s utility function from equation (2.8):

UM

(
x, xR

)
=α

(
E

[
x | xR

]
+E

[
γx | x < 0, xR

]
×Pr

(
x < 0 | xR

)
−r × var

[
x | xR

])
−β

(
x −xR

)2
.
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Together with the equilibrium reporting strategy ρp (x) and pricing function Pp (xR ),

the requirement that the manager will be indifferent between pooling and separating

after observing earnings a or b leads to the following equation system:

α
(
1+γ)

a −β
((

1+γ)
α

2β

)2

=α
(
E

[
x | x ∈ [a,b]

]+γE
[
x | x ∈ [a,0)

]
×Pr

(
x < 0 | x ∈ [a,b)

)
−r × var

[
x | x ∈ [a,b)

])−β(
b −a

)2 (2.11)

and

αb −β
(
α

2β

)2

=α
(
E

[
x | x ∈ [a,b]

]+γE
[
x | x ∈ [a,0)

]
×Pr

(
x < 0 | x ∈ [a,b)

)
−r × var

[
x | x ∈ [a,b)

])
. (2.12)

Solving these two equations for the lower bound of the interval, a,5 and the ex-

pected value for a given report of zero earnings,
[

x | x ∈ [
a,b

]]
, yields

a = b − α
(
1+γ)+p

α
√
α(1+4γ+2γ2)−4βγb

2β
(2.13)

and

E
[

x | x ∈ [
a,b

]]= b −γE
[
x | x ∈ [a,0)

]×Pr
(
x < 0 | x ∈ [a,b)

)
+ r × var

[
x | x ∈ [

a,b
]]− α

4β
. (2.14)

Using these two equations, we can pinpoint the upper bound of the pooling in-

terval, b, as the solution to equation (2.14) and then solve for the lower bound of the

interval, a, in equation (2.13).

Inserting the expected value of the realized earnings given a report of b into the

price gives:

Pp (b) = b − α

4β
. (2.15)

5We drop the positive solution to the quadratic equation determining the optimal a, equation (2.13),
and it is required that α(1+4γ+2γ2)−4βγb > 0 for the lower bound to be well defined.
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Combining the price the investor pays for a report of zero earnings with the pricing

function for realized earnings below zero and the pricing function for realized earnings

greater than or equal to zero yields the pricing function for this partially-pooling

equilibrium:

Pp (xR ) =



(
1+γ)(

xR − (1+γ)α
2β

)
if xR ∈

(
−∞, (1+γ)α

2β

]
;

xR − α
2β if xR ∈

(
(1+γ)α

2β ,b

)
∪(

b,∞)
;

b − α
4β if xR = b.

We can thus start to characterize a partially-pooling equilibrium candidate, along

the lines of Proposition 2 in Guttman et al. (2006).6 Because the separating reporting

strategy differs depending on whether the earnings are above or below the reference

point, however, ensuring that the managers at the extremes of the pooling interval are

indifferent between pooling and separating does not necessarily imply that all of the

managers in the pooling interval prefer pooling to separating. We need to verify that it

is optimal for all types below the reference point, x ∈ (a,0], and for all types above the

reference point, x ∈ (0,b), to pool.

To ensure that it optimal for a x ∈ (a,0] to pool, it must be the case that the payoff

from pooling must be larger than the payoff from separating:

α
(
1+γ)

x −β
((

1+γ)
α

2β

)2

≤α
(

b − α

4β

)
−β(

b −x
)2∀x ∈ (a,0], (2.16)

and similarly the requirement for types x ∈ (0,b) being willing to pool is:

αx −β
(
α

2β

)2

≤α
(

b − α

4β

)
−β(

b −x
)2∀x ∈ (0,b). (2.17)

The gains from pooling defined by equations (2.16) and (2.17) are concave quadratic

functions which ensure that all types in the pooling interval are better off pooling. The

lowest type in
[
a,0

]
that is willing to pool, defined by equation (2.16), is a, and the

highest type in
[
0,b

]
that is willing to pool, defined by equation (2.17), is b. Define

bx≤0 as the highest type that satisfies equation (2.16) and ax>0 as the lowest type that

satisfies equation (2.17). It must be the case that bx≤0 ≥ 0 and ax>0 ≤ 0 for our partially-

pooling equilibrium candidate to be an equilibrium. Note that as γ→ 0, bx≤0 → b and

ax>0 → a.

6Proposition 2 in Li (2014) yields a similar result for a sufficiently strong correlation of earnings between
the two periods.
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Proposition 10. For a given γ> 0, if an equilibrium with one pooling interval exists, it

must be the case that [0, γα2β ] ⊂ (a,b], where a and b solve equations (2.13) and (2.14).

Furthermore, it must be the case that 0 ∈ (a,bx<0], where bx<0 is the highest x that

satisfies equation (2.16) and that [0, γα2β ] ⊂ (ax>0,b], where ax>0 is the lowest type that

satisfies equation (2.17).

If the equilibrium exists, the reporting strategy

ρp (x) =


b if x ∈ [

a,b
]
;

x + α
2β if x > b ;

x + (1+γ)α
2β if x < a,

combined with the pricing function

Pp (xR ) =



(
1+γ)(

xR − (1+γ)α
2β

)
if xR ∈

(
−∞, (1+γ)α

2β

]
;

xR − α
2β if xR ∈

(
(1+γ)α

2β ,b

)
∪(

b,∞)
;

b − α
4β if xR = b,

then constitutes a Perfect Bayesian Equilibrium.

However, we cannot prove the existence of this equilibrium candidate analytically;

we ran into the same problems exposed by Guttman et al. (2006) in their footnote 28, in

our case complicated by the presence of loss aversion.7. In our model the introduction

of a reference point means that no separating equilibrium can exist, and for our

partially-pooling equilibrium to hold we need the pooling interval to encompass the

reference point and the upper bound of the no-separation region: [0, γα2β ] ⊂ (a,b].

An additional condition for the existence of the equilibrium is the placement of

the reference point, x = 0, in comparison to the mean of the distribution, x0. Without

loss aversion (and risk aversion), Guttman et al. (2006) show that the lower bound of

their pooling interval, a, is always to the left of the unconditional mean of a uni-modal

distribution (such as the normal distribution), because the conditional mean following

a pooling report, E
[

x | x ∈ [
a,b

]]
, is always larger than the unconditional mean of

the interval, a+b
2 , and this can only be the case if the left-hand side of the pooling

interval is to the left of the mean of a uni-modal distribution. While it is possible to list

a number of necessary conditions, we have not been able to find sufficient conditions

that ensure an equilibrium, but numerical results suggest that the partially-pooling

7Guttman et al. (2006) prove the existence of their partially-pooling equilibrium for a risk-neutral
investor, but they could not prove existence under mean-variance preferences.
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equilibrium does exist for certain parametrizations, for example when we assume

that x is normally distributed, x ∼ N
(
x0,σ2

)
, with α = 3, β = 1, x0 = 1, σ = 1, and

γ ∈ {0.1,0.25,0.4}, as illustrated in Figure 2.2 and α = 0.15, β = 1, x0 = 0, σ = 1, and

γ ∈ {0.25,0.5}, as illustrated in Figure 2.3.

In the following Corollary we collect the comparative statics of the pooling interval

with respect to changes in the loss-aversion coefficient, γ.

Corollary 2. An increase in the size of the loss-aversion coefficient γ

• decreases the upper bound of the pooling interval, b,

• decreases the lower bound of the pooling interval, a,

• increases the size of the pooling interval, b −a, and

• decreases the price conditional on a pooling report xR = b, Pb
(
b
)
.

Figure 2.2 showcases how the partially-pooling interval depends on the loss aver-

sion coefficient, γ. When the investor’s loss aversion increases, it becomes more reward-

ing for lower type managers to pool because the cost of participating in the separating

equilibrium increases. Managers who realize earnings above zero are not affected by

loss aversion if they choose to separate, but because the lowest type in the pooling

interval is decreasing, the conditional mean of being in the pooling interval decreases

which in turn makes it less attractive for types above zero to partake in the pooling

interval. Because the gain from pooling becomes smaller and the gain from separating

for a manager with earnings above zero is unaffected, an increase in loss aversion

decreases the type of manager who wants to partake in the pooling interval. Loss

aversion has counteracting effects on types a and b in the pooling interval, but the

overall effect of loss aversion is to increase the size of the pooling interval, as displayed

in Figure 2.2.

Corollary 3. If the loss-aversion coefficient,γ> 0, becomes sufficiently large, the partially-

pooling-equilibrium with a pool at the interval
[
a,b

]
does not exist.

Corollary 3 states that when loss aversion becomes sufficiently high, the partial

pooling equilibrium will cease to exist. Loss aversion has two effects on the existence

of the reporting equilibria in this model. First, for any γ> 0, a separating equilibrium

ceases to exist. Second, for large γ, the partially-pooling equilibrium with one pooling

interval ceases to exist.
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Figure 2.2: Size of the partially-pooling interval

[a][The partially-pooling interval for γ= 0.1.]
a 0 b

x
xR

[b][The partially-pooling interval for γ= 0.25.]
a 0 b

x

xR

[c][The partially-pooling interval for γ= 0.7.]
a 0 b

x

xR

The graphs display the size of the partially-pooling interval for different degrees of loss aversion. The
simulation is done with the following parameters: α= 3 and β= 1, and the firm’s true earnings normal
distributed with mean x0 = 1 and variance σ2 = 1 .
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In our model, the value of the firm is tied directly to its earnings. A consequence of

this is that earnings below zero cause the stock price to be negative. While negative

prices in perfect markets do not pose any problems theoretically and are a mainstay of

many workhorses in accounting8, it can be difficult to reconcile negative prices in our

theoretical model with empirical prices in stock markets that are strictly positive. One

way to interpret our results would be to consider a model where the current period’s

earnings are not the sole determinant of the firm’s value. If the firm’s value depended

on a stream of future earnings or if the assets in place had a positive value, it is possible

to reconcile investor loss aversion at zero earning with positive prices in equilibrium.

From our model, we see that the investor’s loss aversion leads to a discontinuity at

the investor’s reference point. This is similar to the phenomenon empirically observed

around reported earnings of zero (see Burgstahler and Dichev, 1997; Enomoto and

Yamaguchi, 2017, among others). In our model, the discontinuity comes from man-

agers who realized earnings below the investor’s reference point pooling together and

reporting the same earnings number. Above and below the pooling interval, managers

manage earnings upward by a fixed amount, thus separating themselves. In the direct

application of this model, the reported earnings number would be larger than zero for

those who pool, firms above the pooling interval would bias the report upward by α
2β ,

and firms below the pooling interval would bias the report upward by (1+γ)α
2β . When

the loss-aversion coefficient approaches zero, γ→ 0, the model converges to that of

Guttman et al. (2006), where both a separating and a partially-pooling equilibrium

exist.

Our model has one clear empirical prediction that distinguishes the partially-

pooling equilibrium from that of Guttman et al. (2006). In the equilibrium in our model,

the investor’s pricing function is steeper for realized earnings below the reference point,

causing a larger reporting bias for firms who realize earnings below the reference point.

In the equilibrium in Guttman et al. (2006), there is no difference in either the market’s

pricing of the firm’s earnings or the manager’s reporting strategy for the separating

equilibria below and above the partially-pooling interval.

In Figure 2.3, we present the cross-sectional distributions of reported earnings for

varying degrees of loss aversion. To account for differences in the cross-section of firms

we allowα and x0 to be random variables, and they are distributed in the following way:

α∼ N
(
0.15,0.01

)
and x0 ∼ N

(
0,0.01

)
, and β is set equal to 1, the standard deviation

of realized earnings σ is set equal to 1, the risk-aversion coefficient is 0.05, and the

8Examples of models with negative earnings are found in, for example, the earnings management
literature (Fischer and Verrecchia (2000); Guttman et al. (2006)), the noisy rational expectations literature
(Demski and Feltham (1994); Pasquariello (2014)), and the disclosure literature (Verrecchia (1983)).
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Figure 2.3: The distribution of reported earnings for varying degrees of loss aversion

[a][The separating equilibrium for

γ= 0.]
[b][The partially-pooling equilibrium for γ= 0.25.]

[c][The partially-pooling equilibrium for γ= 0.50.]

The graphs display the distribution of reported earnings resulting from a simulation with 10000 draws.
The simulation is done with the following parameters: α

2β = 0.075, and the firm’s true earnings are

normal distributed with mean x0 = 1 and variance σ2 = 1. Noise is added to α and x0 to account for
heterogeneity between firms.
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realizations ofα and x0 are left truncated. When the representative investor is perfectly

rational, γ= 0, the separating equilibrium can exist, and the distribution of reported

earnings simulated from this scenario is shown in Figure 2.3. Notably, there is no

discontinuity in Figure 2.3. Figures 2.3 and 2.3 show reported earnings simulated

from partially-pooling equilibria in economies with loss-averse investors. The loss-

aversion coefficient used for Figure 2.3, γ = 0.25, is smaller than that of Figure 2.3,

γ= 0.50, causing the discontinuity to be smaller as well. Whenever the loss aversion

coefficient is larger than zero, only the partially-pooling equilibrium can survive. When

the loss aversion coefficient increases, the discontinuity in reported earnings increases.

When the loss aversion coefficient becomes sufficiently large, the partially-pooling

equilibrium cease to exist.

The model is not fundamentally restricted to analyzing the zero-earnings disconti-

nuity but could also explain discontinuities around other possible reference points,

such as reaching expected earnings or last year’s earnings. The essence of this study

is that it does not matter where the reference point is or what causes it for creating

discontinuities in reported earnings. The presence of a reference point in the mind

of the investor provide for a natural anchor to pool, and the presence of loss aversion

destroys the separating equilibrium. While we only have one investor with a single

reference point, we conjecture that heterogeneous investors with different reference

points will lead to partially-pooling equilibria at each of the investor’s reference points

but we will not pursue this line of thought further.

2.5 Earnings benchmarks and reference points

So far, we have normalized the investor’s reference point to zero. This is naturally

interpreted as the zero-earnings discontinuity studied initially by Burgstahler and

Dichev (1997). We will provide some further evidence for why this is a natural reference

point to study. However, our model is not restricted to this single one reference point,

so we will also argue for the relevance of other possible reference points related to

financial reporting.

2.5.1 Zero earnings

The natural starting point for determining possible reference points related to financial

reporting is to study zero earnings. When the firm reaches zero earnings, the firm no

longer “loses” money, and this provides a clear candidate for a reference point. While

other earnings benchmarks have taken a dominant position of priority due to capital-

market incentives (Brown and Caylor (2005)), we believe that zero earnings are a
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naturally-arising reference point. Why is this? When an investor buys into a firm, they

do this with an expectation that the firm is able to earn a profit. The sophisticated

investor will perceive a return on investment over the cost of capital as a profit. There

is, however, ample evidence of zero providing a psychological anchor that generates a

reference point. We already mentioned marathon runners exerting effort to beat the

hour mark (Allen et al., 2016). Anderson and Simester (2003) study the widespread

use of $9 endings in retail prices, and document increased demand for products with

$9 endings in field experiments. Similarly, Lacetera, Pope, and Sydnor (2012) provide

evidence of discontinuous drops in used-car sale prices at 10,000-mile odometer

thresholds, along with smaller drops at 1,000-mile thresholds. Although :00 minutes, a

price ending in $0, or ,000 miles are arbitrary thresholds, they affect behavior. Investors

may well have a reference point of the firm’s earnings being “in the black,”i.e. being

above zero.

Empirical research on the zero-earnings discontinuity has led to several contro-

versies. Gilliam, Heflin, and Paterson (2015) has even provided evidence that the

zero-earnings discontinuity has disappeared after 2002, suggesting the enacting of the

Sarbanes-Oxley Act as an explanation. de la Rosa and Niebuhr (2021) find, however,

that the zero-earnings discontinuity prevails in quarterly earnings even after 2002.

Enomoto and Yamaguchi (2017) find that the zero-earnings discontinuity still appears

in Japan.

2.5.2 Analysts’ forecasts

It has been quite common to focus on the market’s expectations, often proxied by

the consensus analyst forecasts, when conducting research on earnings benchmarks

and related discontinuities. One example is the earnings surprise measured as the

deviation between expected earnings, the consensus analyst forecast, and reported

earnings. Bird, Karolyi, and Ruchti (2019) is a recent contribution in this area.

Since reporting zero earnings is related to a loss in stock prices (Bird et al., 2019),

it is also a natural candidate for a reference point related to an earnings benchmark.

To illustrate: imagine that the economic earnings of the firm are x = x1 +x2 and that

they are normally distributed; xi ∼ N (0,σ2)∀ i = 1,2. Add analysts to the model, who

observe the first component of the firm’s economic earnings x1 and then subsequently

report it. This leads to a market price of P = x1. Since any x2 < x1 leads to a decrease in

the market price, and thus a loss for the representative investor, we interpret this as

the reference point x̄ f ≡ x1. After x1 is released to the market, the manager observes x2

and stands in a situation where he needs to decide on the optimal strategy as defined

in equation (2.1) but now is faced with the reference point x̄ f .
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2.5.3 Last year’s earnings

Another commonly used earnings benchmark is last year’s earnings, also studied by

Burgstahler and Dichev (1997). To illustrate how this affects the model assume that

there are two periods and the firm realizes economic earnings: x1 in period one and

x2 in period two. Assume for simplicity that there is no reference point and that there

is a separating equilibrium in period one. Since last year’s earnings are viewed as

an earnings benchmark, it is natural to assume that whatever report of earnings the

manager makes in period one forms a reference point x̄ l ≡ xR
1 for period two. If the

manager myopically follows the strategy ρg s from Lemma 1 and reports xR
1 = x1 + α

2β ,

this leads to an increase in the investor’s reference point of α
2β . An increase in the

investor’s reference point leads to a larger part of the distribution of reported earnings

in period 2, where the investor’s loss aversion causes an under-pricing of the firm.9 As

this is costly to the manager, it is optimal for him to bias earnings less in period one

when taking inter-temporal considerations into account.

Our model extends the predictions of Guttman et al. (2006): beyond claiming that

a partially-pooling equilibrium can exist, our model predicts that it will necessarily

be the equilibrium that prevails at reference points such as zero earnings, analysts’

forecasts, and last year’s earnings.

2.6 Conclusion

As an explanation for why earnings discontinuities exist even though investors correctly

anticipate it, we consider the effects of investors’ loss aversion in a model of earnings

reporting. We show that if managers are aware of the investors’ loss aversion, the

only equilibrium that survives is a partially-pooling equilibrium where firms with

small negative earnings (with respect to the reference point) will report earnings

equal to or slightly above the reference point, while without loss aversion there also

exists a perfectly-separating equilibrium. This formalizes the intuition suggested by

Burgstahler and Dichev (1997) regarding prospect theory as a reason for the existence

of the zero-earnings discontinuity. If investors have reference points regarding reported

earnings, these will necessarily lead to earnings discontinuities. Earnings benchmarks

such as the market’s expectations, last year’s or zero earnings are prime candidates for

9The investor’s reference-dependent component of their utility function for period two is now

VRD,2

(
z, xR

)
≡ zγE

[
x2 − x̄l | x2 < x̄l , xR

2

]
×Pr

(
x2 < x̄l | xR

2

)
taking into account that any realized earnings

below their reference point x̄l lead to a loss. When x̄l = 0, the utility function is as before.
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reference points for the investors. Our contribution comes from studying loss aversion

on the side of the investors, but we do not study how loss aversion on the side of

managers would affect their reporting decision. This may be a promising avenue for

future research.
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Appendix

Proof of Lemma 9. The proof is analogous to the proof of Proposition 1 in Guttman

et al. (2006). Let ρs be a perfectly separable, continuously differentiable reporting

strategy. As it is perfectly separable, it can be inverted φs = ρ−1
s . The pricing function

consistent with ρs is Ps =φs for x. Since the equilibrium is perfectly separating γE [x |
x < 0, xR ]Pr [x < 0 | xR ] reduces to γE [x | x < 0]1[x < 0 | xR ], where 1 is an indicator

variable which is equal to 1 if the realized earnings of the firm are below zero. For a

manager with realized earnings x ≥ 0 the utility is given by

U M (x, xR ) =αφh(xR )−β(xR −x)2 (2.18)

The first-order condition with regard to the manager’s report is

d

d xR
φh(xR )− 2β

α
xR + 2β

α
x = 0 (2.19)

In equilibrium φh(xR ) = x, this leads to the following linear first-order differential

equation.
d

d xR
φh(xR ) =−2β

α
φg (xR )+ 2β

α
xR (2.20)

All potentials of this solution are given by

φh(xR ) = xR − α

2β
+K e

2xRβ
α (2.21)

where K is a constant, and we claim it to be 0. Suppose otherwise. First assume that

K > 0, then as φh(xR ) is strictly convex and has a unique minimum at xR =− α
2β ln α

2kβ ,

which means that φh(xR ) has a lower bound, but we have defined x so that it can take

on any value on the real line, which leads to a contradiction. Similar K cannot be below

zero.

For a manager with x < 0 we need to find the separating strategy ρl . The pricing

function consistent with ρl is Ps =
(
1+γ)

φl for x < 0.

U M (x, xR ) =α(
1+γ)

φl (xR )−β(xR −x)2 (2.22)

The first-order condition with regard to the manager’s report is

d

d xR
φl (xR )− 2β

(1+γ)α
xR 2β

(1+γ)α
x = 0 (2.23)
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In equilibrium φs (xR ) = x, this leads to the following linear first-order differential

equation.

d

d xR
φl (xR ) =− 2β

(1+γ)α
φl (xR )+ 2β

(1+γ)α
xR (2.24)

All potential solutions of this are given by

φl (xR ) = xR − (1+γ)α

2β
+K e

2xRβ
(1+γ)α (2.25)

where K is a constant, and we claim it to be zero with the same argument as above.

Proof of Proposition 9. For this to be a Perfect Bayesian equilibrium, we need xR
x<0 <

xR
x>0 for all x. Let us assume that it holds. Then for all γ > 0, xl < xg and for some ε

such that

| xx>0 −xx<0 |< ε (2.26)

this implies

xx<0 + (1+γ)α

2β
≥ xx>0 + α

2β
(2.27)

this means that we do not have a separating equilibrium as there will be overlapping

types for a given reported earnings in this interval.

We can find the distance between xx<0 and xx>0 for which xR
x<0 ≥ xR

x>0.

Since types x < 0 adds a bias to their report, which is γα
2β larger than types x > 0, it

is the types between [−γα
2β ,0] that break the separating equilibrium.

Proof of Proposition 10. For Proposition 10 to constitute a Perfect Bayesian Equilib-

rium, we need to verify that it is optimal for all managers in the pooling interval

x ∈ [
a,b

]
to report b and for all managers outside the pooling interval x ∈ R/[a,b] to

report according to their respective separating strategies from Lemma 9. The necessary

conditions for types a and b being indifferent between pooling are given by equations

(2.11) and (2.12), respectively. Equations (2.11) and (2.12) are each a quadratic function.

When γ→ 0, a and b are the negative and positive roots to the same quadratic equation

(Guttman et al., 2006, page 838, equation (12)): −β(
b −x

)2−αx+αb. The consequence

of this is that all types between a and b are strictly better off by pooling, and all types

outside of the interval are better off by separating because −β < 0, which has the

geometric interpretation that the parabola spanned by a and b is hump-shaped so

that for all x ∈ (
a,b

)
the line of the parabola is above zero.
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When γ> 0, the quadratic equations leading to the solutions a and b are not the

same. Equaling the payoff from pooling and separating for types x ≤ 0 yields:

α
(
1+γ)

x −β
((

1+γ)
α

2β

)2

=α
(

b − α

4β

)
−β(

b −x
)2 . (2.28)

Algebraic manipulations allows us to rewrite this as a standard quadratic equation:

−β(
b −x

)2 − (
1+γ)

x +αb +
(
γ2 +2γ

) α2

4β
= 0. (2.29)

The lower bound of the pooling interval must be one of the solutions to the above

quadratic equation. Suppose that it is the positive solution to equation (2.29), then

because −β < 0 all types above a are better off by separating and thus we reach a

contradiction. Therefore a must be the negative solution to equation (2.29). Denote

the positive solution to Equation (2.29) bx≤0. Because equation (2.29) is a quadratic

equation, all types between a and bx≤0 are willing to pool. To ensure that the pooling

interval covers the reference point and the no separating region, then according tió

the off-equilibrium beliefs, we need that 0 ∈ [
a,bx≤0

]
as type x = 0 will then report

x + (1+γ)α
2β .

We now need to see whether types in x ∈ (
0,b

)
are willing to pool. Equaling the

payoff from separating with the payoff from pooling yields the equation:

αx −β
(
α

2β

)2

=α
(

b − α

4β

)
−β(

b −x
)2 . (2.30)

Algebraic manipulations allow us to rewrite this as a standard quadratic equation:

−β(
b −x

)2 −x +αb = 0. (2.31)

The upper bound of the pooling interval must be one of the solutions to the above

quadratic equation. Suppose that it is the negative solution to equation (2.31), then

because −β < 0 all types below b are better off by separating and thus we reach a

contradiction. Therefore b must be the positive solution to equation (2.31). Denote

the negative solution to Equation (2.31) ax>0. Because equation (2.31) is a quadratic

equation, all types between ax>0 and b are willing to pool, and types above b are not.

To ensure that pasting the gain from pooling from types below and above zero,

according to the off equilibrium beliefs, is non-negative in the pooling interval, we

need that 0 ∈ [
ax>0,b

]
. To finish the proof, we need to verify that types x ∈

(
0, γα2β

)
are

willing to pool. If these types were to report according to ρl s , they would report above



62 CHAPTER 2. LOSS AVERSION AND FINANCIAL REPORTING

(1+γ)α
2β , which is the last reported earnings for which the market prices according to

Pl s . However, if these types report according to ρg s they will report below (1+γ)α
2β and

thus be priced according to Pl s . Thus, their optimal reporting strategies are neither ρl s

nor ρg s but must instead be to report (1+γ)α
2β .

Note that for types x > 0 it is cheaper to report (1+γ)α
2β than for type x = 0,

β

((
1+γ)

α

2β

)2

>β
((

1+γ)
α

2β
−x

)2

∀x ∈
(

0,
γα

2β

)
, (2.32)

and thus they get strictly less from pooling than these types. However, it is more costly

for types x ∈
(
0, γα2β

)
to report (1+γ)α

2β than it is for type x = α
2β ,

β

((
1+γ)

α

2β
−x

)2

>β
(
α

2β

)2

∀x ∈
(

0,
γα

2β

)
. (2.33)

Because types who report according to ρg s are better off from pooling whenever they

are in the interval x ∈ [
ax>0,b

]
and they suffer lower reporting costs types x ∈

(
0, γα2β

)
,

then as long as {0, γα2β } ∈ [
ax>0,b

]
it is optimal for types x ∈

(
0, γα2β

)
to pool.

Proof of Corollary 2. The proof applies the implicit function theorem to equation (2.14)

to define b as a function of γ in the neighborhood around the solution {a,b}. We will

verify that the implicit function theorem can be applied later in the proof.

Taking the derivative of equation (2.13) with regards to γ yields

∂a

∂γ
=

(
1+ γ

p
α√

α(1+4γ+2γ2)−4βγb

)
∂b

∂γ

− α

2β
−
p
α

β

α
(
1+γ)−βb√

α(1+4γ+2γ2)−4βγb
. (2.34)

Note thatα(1+γ)−βb > 0 becauseα(1+4γ+2γ2)−4βγb > 0 (which is required for

the discriminant to be positive in the quadratic equation that yields the lower-bound)

and α(1+4γ+2γ2) increases faster in γ than 4βγb.
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Inserting this expression into the derivative of equation (2.14) with regards to γ

along with some algebraic manipulations yields

∂b

∂γ
=− E

[
x | x ∈ [a,0)

]×Pr
(
x < 0 | x ∈ [a,b)

)
∂P (b,a(b))

∂b + ∂P (b,a(b))
∂a

∂a
∂b −1

+
∂P (b,a(b))

∂a

(
α

2β +
p
α
β

α(1+γ)−βbp
α(1+4γ+2γ2)−4βγb

)
∂P (b,a(b))

∂b + ∂P (b,a(b))
∂a

∂a
∂b −1

, (2.35)

where

∂Pp (b, a
(
b
)
)

∂a
=

E
[

x | x ∈ [
a,b

]]
∂a

+γE
[
x | x ∈ [a,0)

]
∂a

×Pr
(
x < 0 | x ∈ [a,b)

)
+γE

[
x | x ∈ [a,0)

]× ∂Pr
(
x < 0 | x ∈ [a,b)

)
∂a

− r ×
var

[
x | x ∈ [

a,b
]]

∂a
, (2.36)

and
∂Pp (b,a(b))

∂a > 0 because
E

[
x|x∈[a,b]

]
∂a > 0,

γ
E

[
x | x ∈ [a,0)

]
∂a

×Pr
(
x < 0 | x ∈ [a,b)

)> 0,

γE
[
x | x ∈ [a,0)

]× ∂Pr
(
x < 0 | x ∈ [a,b)

)
∂a

> 0,

and −r × var
[
x|x∈[a,b]

]
∂a > 0 due to a larger a increasing the lower bound of the pooling

interval and decreases the size of the pooling interval, and

∂Pp (b, a
(
b
)
)

∂b
=

E
[

x | x ∈ [
a,b

]]
∂b

+γE
[
x | x ∈ [a,0)

]× ∂Pr
(
x < 0 | x ∈ [a,b)

)
∂b

− r ×
var

[
x | x ∈ [

a,b
]]

∂b
, (2.37)
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and the sign of
∂Pp (b,a(b))

∂b is ambiguous because
E

[
x|x∈[a,b]

]
∂b > 0 and

γE
[
x | x ∈ [a,0)

]× ∂Pr
(
x < 0 | x ∈ [a,b)

)
∂b

> 0

but −r × var
[
x|x∈[a,b]

]
∂b < 0 because an increase in b increase the upper-bound of the

pooling interval and increases the size of the pooling interval (thus increasing the

variance), and (
1+ γ

p
α√

α(1+4γ+2γ2)−4βγb

)
> 0. (2.38)

∂b
∂γ is positive if and only if 1 > ∂Pp (b,a(b))

∂b + ∂Pp (b,a(b))
∂a

∂a
∂b , but we can rewrite this as

1 > ∂Pp (b, a
(
b
)
)

∂b
+ ∂Pp (b, a

(
b
)
)

∂a

∂a

∂b
= dPp (b, a

(
b
)
)

db
, (2.39)

where
dPp (b,a(b))

db is the total derivative with regards to a change in the price for a

pooling report for a change in b and this only equals one if the partially-pooling

interval only covers type b, i.e., the lower and upper bound of the interval is the same,

a = b, and is smaller otherwise.

The implicit function theorem is applicable as long as the derivative of the rewritten

equation (2.14)

b −γE
[
x | x ∈ [a,0)

]×Pr
(
x < 0 | x ∈ [a,b)

)
+ r × var

[
x | x ∈ [

a,b
]]− α

4β
−E

[
x | x ∈ [

a,b
]]

,

with regards to b being different from zero:

1− ∂P (b, a
(
b
)
)

∂b
− ∂P (b, a

(
b
)
)

∂a

∂a

∂b
> 0. (2.40)

Note that we could just as well focus on the negative version of the rewritten equation

(2.14), but because we only need a partial derivative that is different from zero, it does

not change the result.

For the second part of the Corollary, we note that ∂a
∂γ < 0 due to ∂b

∂γ < 0.

For the third part of the Corollary, we can write the width of the partially-pooling

interval as

b −a = α
(
1+γ)+p

α
√
α(1+4γ+2γ2)−4βγb

2β
. (2.41)
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The derivative of this expression equals α
2β +

p
α
β

α(1+γ)−β
(
b+γ ∂b

∂γ

)
p
α(1+4γ+2γ2)−4βγb

, which is posi-

tive.

For the fourth part of the Corollary, we note that Pp (b) = b− α
4β is only affected by γ

through b, and because we have signed the derivative of b with regards to γ, the result

is immediate.

Proof of Corollary 3. From Corollary 2 we know that b is a decreasing function of γ and

we also know that the region where the separating report from types below and above

zero overlaps, γα
2β increases in γ. When γ→∞ the overlapping interval approaches

that of
[
0,∞]

, while b is non-increasing, causing no partially-pooling equilibrium to

exist.
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Abstract

Financial restatements are costly, but frequent, events and many firms restate several

times. We explore why rational managers engage in misreporting, in spite of the costly

consequences. To guide our analysis, we build a parsimonious model of reporting bias

and the cost of restating. In our model, the observed cost of a restatement conveys

information about the true cost of biasing financial statements, which the manager

incorporates into the optimal choice of bias. A restatement hence offers managers an

opportunity to learn about the true cost of reporting bias, which allows them to update

their biasing strategy if the observed cost differs from the expected. We test the model’s

predictions by analyzing how firms’ accruals quality changes after observing the costs

attached to restating, which we measure as the market loss following a restatement

scaled by the restatement’s net income effect. We find that future accruals quality is

increasing in the cost of restating and the change in the cost of restating. Consistent

with our stylized model, our results indicate that rational managers use the insights

from prior restatements to improve their future bias strategy.

67
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3.1 Introduction

The negative consequences of earnings restatements are material and well-described

in the literature. Firms that restate experience stock market losses and a higher cost

of capital (Kravet and Shevlin, 2010; Graham, Li, and Qiu, 2008), while the managers

of those firms face forced turnover and criminal charges (Karpoff, Scott Lee, and

Martin, 2008b; Hazarika, Karpoff, and Nahata, 2012). One would expect that these

large penalties would deter firms from engaging in financial reporting misconduct. Yet,

restatements are widespread, and many firms restate several times, which implies that

firms do not necessarily change reporting practices in the wake of a restatement (Files,

Sharp, and Thompson, 2014). Amiram, Bozanic, Cox, Dupont, Karpoff, and Sloan (2018,

p. 771) ask: "(...)why, given the large consequences of getting caught, do managers

engage in financial misreporting?" We provide answers to this question.

We present a parsimonious extension of Fischer and Verrecchia’s (2000) model

(hereafter FV) to guide our empirical research on the relation between the costly

consequences of restatements and reporting bias.1 In our model, the manager is

uncertain about the true cost of biasing financial statements, but the observed cost

of a restatement acts as a signal of the true cost in a repeated signaling game. The

manager then uses this signal to update his beliefs about the cost of biasing, which

allows him to improve his biasing strategy in the next reporting period. The manager

updates his beliefs about the biasing costs through Bayes’ rule, so he continuously

improves his estimate as the firm experiences more restatements. Our model thus

predicts that future bias is negatively related to observed restatement costs, and that

each additional restatement reduces marginal uncertainty about true restatement cost,

which in turn affects subsequent reporting bias. Our empirical results are consistent

with our theory’s predictions.

We test our model empirically in a sample of 3,017 restatements announced be-

tween 2000 and 2017 by first analyzing how the cost of biasing observed at a restate-

ment affects next period’s accruals quality. We then focus on repeat restaters and

predict that each additional restatement updates the manager’s beliefs about the cost

of biasing, which in turn affects future accruals quality. In the spirit of Bardos, Golec,

and Harding (2011) and Lee, Li, and Yue (2006), we measure the observed restatement

costs as the abnormal return on the restatement announcement date scaled by the

restatement’s adjusted effect on earnings. This proxy hence captures the marginal

market loss per dollar of restated earnings.

1Similar to other extensions of FV’s model, such as Samuels, Taylor, and Verrecchia (2020) and Fang,
Huang, and Wang (2017), we define bias as the divergence between reported and true earnings.



3.1. INTRODUCTION 69

We find that higher observed restatement costs are associated with lower magni-

tude and change in reporting bias, i.e., higher accruals quality, in the following financial

year. This result is consistent with our prediction that future bias is negatively related

to observed restatement costs. We next focus on repeat restaters and calculate the

change in restatement costs between the current and most recent restatement. Our

results suggest that a change in restatement costs is associated with higher future

accruals quality, but only in the case where the manager observes income decreasing

restatements. Overall, we find that is a positive association between restatement costs

and future accruals quality for income decreasing restatements, but no significant

negative association when restatements are income increasing.

Our first contribution to the literature is to provide additional evidence regarding

repeat restatements. Around half of the firms in our sample restate more than once, in

line with earlier research. Files et al. (2014) find that subsequent restatements result

in similar capital market losses as the initial restatement, which indicates that each

additional restatement conveys marginal negative information to investors, although

their results suggest that subsequent restatements tend to involve less severe account-

ing issues than the first one.2 Although the high occurrence of repeat restatements

seems puzzling considering the apparently costly consequences, our model suggests

that managers change reporting practices when the observed restatement costs are

different than expected. Since restatements inform managers about the true cost of

reporting bias, repeat restatements serve as tools to improve the precision of rational

managers’ estimated restatement costs and thus update their bias strategy accordingly.

Our results also corroborate Dao, Huang, Chen, and Huang’s (2014) results. They pro-

vide evidence that firms that replace management following a restatement have more

subsequent restatements and lower earnings quality compared to firms that retain

the existing management. Our model interprets these results as an indication that

the new manager did not observe the restatement costs incurred under the previous

manager, and therefore does not consider this cost when estimating the cost of bias. As

a consequence, he underestimates the cost of bias and thus overestimates the optimal

bias in the next period. In contrast to Dao et al. (2014), however, we focus on how

repeat restatements affect future reporting bias rather than the likelihood of future

restatements.

2Files et al.’s (2014) results indicate that firms’ second restatements involve fewer accounts and are
less likely to affect revenue or net income relative to the first one. As noted by Files et al. (2014), there are
two possible relations between restatement severity and repeat restatements: On the one hand, severe
restatements could increase the probability of additional restatements, if they reflect widespread and innate
issues with a firm’s financial reporting. On the other hand, though, severe restatements may motivate firms
to take corrective actions, which in turn would decrease the likelihood of additional restatements.
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Our second contribution comes from analyzing how firms respond to the cost of

restatements. By measuring restatement costs as the cost per biased earnings suffered

by the firm after a restatement, we add to the stream of research that studies the differ-

ent components of observed restatement costs. Several papers have decomposed the

total market loss suffered by restating firms into direct and indirect costs. Karpoff, Lee,

and Martin (2008a) and Amiram et al. (2018), among others, argue that direct costs

include observable costs like legal penalties and investors’ reversal of the incorrect

financial statements, while indirect cost cover investors’ expectations of reputational

losses, such as lower sales or higher cost of capital. Empirical evidence suggests that

firms work actively on restoring their lost reputation after a restatement. For instance,

Chakravarthy, de Haan, and Rajgopal (2014) find that large market reactions to restate-

ments increase the likelihood that firms take actions to improve customer reputation.

While Chakravarthy et al.’s (2014) evidence suggests that firms incorporate experiences

about restatement costs into their choices of reputation-building actions, it is unclear

how observed restatement costs affect firms’ future biasing strategies. Wiedman and

Hendricks (2013) find evidence suggesting that firms bias less after restating to signal

higher reporting quality, but recent evidence by Herly, Bartholdy, and Thinggaard

(2020) indicates that accruals quality is not increasing after restatements, though,

only after the restatements deemed mostly severe by investors. We complement these

results, because we find that restatement costs affect firms’ reporting bias strategies

if the observed costs differed from the expected, which may explain the conflicting

evidence on accruals quality following restatements. Our results thus indicate that

managers rationally decide the optimal biasing strategy by weighing the observed,

direct restatement costs with the potential gains from biasing. Our results show that

it is for income-decreasing restatements, where the preceding bias was positive, that

manager’s uses the information from the current and past restatements to guide his re-

porting strategy. These results corroborate empirical evidence that income-decreasing

are more substantial (Kedia, Koh, and Rajgopal, 2015) and have larger reputational

consequences (Srinivasan, 2005).

Finally, we supplement prior research that explores questions regarding the incen-

tives of reporting bias in general, like financial statement errors (Fang et al., 2017), exter-

nal scrutiny (Samuels et al., 2020), and earnings benchmark discontinuities (Guttman

et al., 2006; Li, 2014). We add to this stream of research by modeling the relation

between reporting bias and the cost of restating, and provide empirical results that

corroborate our predictions. In particular, our model proposes that rational managers

learn from observed costs of restatements and use this knowledge to shape future bias

strategies. Our evidence relates to Zakolyukina (2018), who to some extent incorpo-
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rates restatements in a similar model. She applies a structural approach to measure

economy-wide reporting bias with a dynamic model, where she includes restatement

probability in the manager’s decision function. We choose an alternative approach,

though, because we focus on providing a parsimonious model to guide our (reduced

form) archival research. Our research question is also different, because we study the

effects of noise and learning in the manager’s perception of restatement cost, which

compliments Zakolyukina’s (2018) study.

3.2 A Model of Restatement Costs and Reporting Bias

Our paper investigates how the cost following restatements affect managers’ bias

strategies. We extend FV’s model of reporting bias to analyze how a restatement alters

the manager’s decision to bias, and how repeat restatements affect this decision.

3.2.1 Restatements and Managerial Learning

FV presents a signaling game of reporting bias, in which a manager can bias the

firm’s realized earnings when they are reported. The manager’s desire to bias is not

observable to the market, which means that the market cannot back out the reporting

bias in equilibrium. Our model follows FV closely, but we add three key extensions to

capture our setting. First, we define the probability of a restatement as φ, which we

assume to be constant, similar to Zakolyukina’s (2018) model. Although many factors

could affect the probability of restatement, for instance, enforcement (Burnett, Hart,

Jorgensen, and Martin, 2019), industry membership (Dechow, Ge, and Schrand, 2010),

corporate governance (Firth, Rui, and Wu, 2011), accruals quality (Dechow, Ge, Larson,

and Sloan, 2011), and accounting standards complexity (Plumlee and Yohn, 2010), we

do not model these explicitly to keep the model parsimonious.3

Our second extension is that the manager does not know the cost of biasing, which

will be revealed if a restatement discloses that the previously issued financial state-

ments were indeed biased. The bias, b, becomes publicly available in case of a re-

statement, because the restatement reveals any difference between reported earnings,

which is chosen with some discretion by the manager, and realized earnings (Lee et al.,

2006; Bardos et al., 2011). When the market observes a deviation between reported and

3We could extend the model to include a non-constant probability of restating: For instance, φ could
depend on the cost of restatements or the number of prior restatements. If the model parameters were
assumed to be distributed with a bounded elliptical distribution together with a positive bias, the probability
of restating would be increasing in the magnitude of bias. The results are qualitatively unchanged if the
assumption of a constant probability of restatement is relaxed.
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realized earnings, the manager suffers the cost of the restatement, which is the squared

sum of reporting bias b and the firm specific cost ξ which equals the true cost, c, plus

a noise term, ε. The restatement cost covers the reversal of the share price inflation,

investors’ expectations of legal liabilities and lost firm reputation, as well as adverse

consequences like loss of job security for the manager. The specification is motivated

by the empirical results by Palmrose, Richardson, and Scholz (2004) and Bardos, Golec,

and Harding (2013), among others, who find that the market reaction to the restate-

ment announcement is increasing in the size of the bias. Additional evidence suggests

that the adjustment effect to single restatements, i.e., the reversal of the observed bias,

may not explain all variation in the overall market loss (Hitz, Ernstberger, and Stich,

2012; Karpoff et al., 2008a). Given the wide range of potential restatement costs, we

believe that the manager cannot initially know the full consequences of biasing before

the realization of the restatement, which is in-line with the argument underlying Kedia

et al. (2015).4 As a consequence, the manager is not able to perfectly infer the relation

between the magnitude of bias and the observed restatement costs a priori. We inte-

grate this evidence into our model by adding a noise term to the cost, εt , which makes

the relation between the bias and the restatement cost harder to predict.

Third, we model the reporting game as a T period repeated game, which allows

us to analyze how repeat restatements can reveal the true restatement cost. We keep

the true cost, c, constant throughout the T periods, motivated by Files et al.’s (2014)

empirical results, which suggest that the market punishes subsequent restatements

just as hard as the initial one.5 In particular, Files et al. (2014) find that the cumulative

abnormal returns surrounding restatement announcements is significantly negative

up to the third restatement, and that investors do not distinguish between single and

repeat restatements. Goodwin, Atilgan, Simsir, and Ahmed (2020) find that Australian

investors also do not differentiate between the first and subsequent restatements. It is

important to note that the only thing we change between each game is the amount of

information that the manager has access to, that is, the restatement costs observed

in the past, the vector ξt−1. We assume that accounting earnings must articulate so

any bias is reversed in the following period and too keep the model simple and the

4Note that this assumption is the reverse of Dye and Sridhar (2004), who assume that the cost of biasing
varies between the managers but the market is unaware of the actual cost.

5Explicit tests in Section 3.3.3 corroborate our assumption of a constant c.
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empirical predictions clean, we assume that the manager is myopic and only cares

about the current period’s stock price. To keep our model parsimonious we abstract

from all other dynamics aspects, for instance, the articulation of the firm’s earnings,

inter-temporal considerations, and a formalized turnover rule.6

3.2.2 The Model

With these extensions, we set up our model as follows: In accordance with the man-

ager’s capital market incentives, he wants to affect the stock price by biasing the firm’s

reported earnings r . In case of a restatement, the manager’s bias, bt , is revealed and the

manager incurs a cost of
(
ξt +bt

)2, where the realized restatement cost of ξt = c +εt

includes the actual restatement cost, c, as well as a noise term, ε, which is normally

distributed as ε∼ N (0,σ2
ε ). At the beginning of the game, the restatement cost is drawn

from a normal distribution, c ∼ N (µc,0,σ2
c,0). The realization of c describes the type

of stakeholders the manager is facing, including the dispersion and temper of the

investors, the strength of the governance mechanisms, as well as the attention to the

firm’s earnings. Conceptually, c is mean of the restatement costs the manager is going

to suffer from each restatement and ξt is the realized restatement cost at time t . The

manager has a belief with regard to the cost at the beginning of each period, the so-

called pre-posterior belief, ci ,t , which is normally distributed as ci ,t ∼ N (µc,t−1,σ2
c,t−1)

and conditioned on all information from prior restatements. When the manager ob-

serves a restatement and the subsequent costs, he updates his belief of the restatement

cost through Bayes’ rule:

µc,t =µc,0 +ΣcξΣ
−1
ξξ (ξt −µc,0), (3.1)

where Σcξ is the covariance matrix between the actual cost of restatement, c, and the

observed restatement costs at time t , ξt , and Σξξ is the variance-covariance matrix

of the observed restatement costs. We define the variance of the posterior belief as

σ2
c,t =σ2

c,0 −ΣcξΣ
−1
ξξ
Σξc which shows that each restatement removes more uncertainty

regarding the cost of restatement. We assume that the market knows the manager’s

updated belief and initial uncertainty, that the manager is risk-neutral, and that the

market is perfectly competitive. Initially, the manager is uncertain about the dispersion

and temper of the investors, the strength of the governance mechanisms, as well as the

attention to the firm’s earnings. Observing restatement costs allows the manager to

6Under the assumption that the manager is myopic and only cares about the current period, it is
straightforward to implement a more advanced dynamic structure, such as articulating earnings, without
changing the predictions of the model.
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observe, how the stakeholders react: do they cut his wage, do they sell their equity of

the firm at a discount price, do they increase the monitoring of the manager’s actions.

It also allows the manager to see how strong the current governance mechanisms

are, because he stress tests them with a restatement. The manager might also have

face-to-face communication with the board of directors, being told exactly how fu-

ture restatements will affects his career. All these experiences allows the manager to

make a better estimate of the cost of future restatements. Earlier literature has also

focused on learning affects, albeit in other settings. Foucault and Frésard (2012) show

that managers in firms that are cross-listed have access to better information for fore-

casting earnings, due to being able to decipher information from two different stock

prices. Dye and Sridhar (2002) show that management can benefit from implementing

strategies that yields positive stock price reactions when disclosed.

The realized earnings of the firm are independent and drawn each period from

a normal distribution, vt ∼ N (0,σ2
v ). The manager observes the realized earnings as

et = vt +nt , where nt is a noise term distributed as nt ∼ N (0,σ2
n). Both the market and

the manager know that v and n are independently distributed. The manager has capital

market incentives xt , which are drawn from a normal distribution, xt ∼ N (µx ,σ2
x ),

in each period. These incentives reflect how the manager’s wealth depends on the

firm’s stock price in the current period, and these incentives are unknown to the

shareholders.7 Managerial incentives are not necessarily equity-based, i.e., tied to the

stock price: For instance, Zhao and Chen (2008) argue that managers’ preferences

for living a quiet life may shape their incentives, so managers who prefer a quiet

life bias less because sophisticated earnings management require additional effort.

Similarly, Lail and Martin (2017) suggest that entrenched managers are less concerned

about capital market pressures and performance goals, which in turn decreases their

incentives to bias. These effects are captured through the manager’s stochastic desire

to stock price increases or decreases according to xt . The market prices the firm,

Pt , based on its prior beliefs and the manager’s report. After observing the realized

earnings and capital market incentives in each period, the manager chooses the degree

bt to which he biases the financial report:

b∗
t = argmax

bt

E

[
xt Pt

(
rt = et +bt

)−1r est ate
1

2

(
bt +ξt

)2 |µc,t−1,et , xt

]
, (3.2)

7This assumption is from FV and ensures that the market cannot perfectly undo the manager’s bias
decision. This uncertainty also means that the manager may be better off by biasing, especially if σ2

x is large
relative to µx . By contrast, the framework with publicly known incentives by Guttman et al. (2006) assumes
that the manager always biases in equilibrium, but it always makes him worse off.
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where 1r est ate is an indicator variable that equals one when the firm’s earnings have

been restated and equals zero otherwise.

In each period the unique linear equilibrium is given by the following equations:

b∗
t = β∗

t

φ
xt −µc,t−1 (3.3)

Pt =β∗
t rt +αt , (3.4)

where β∗
t is the earnings response coefficient in equilibrium and αt is a constant that

counteracts the manager’s expected biasing strategy. See the appendix for proof.

3.2.3 Predictions

To consider the impact of new information with regards to the cost of restating we

will need to consider the future bias based on the average of the manager’s incentives.

The manager’s decision to bias changes through time due to two factors: the expected

cost of restating and the current periods incentives. For building our hypotheses, we

focus on the average bias b̄t where we fix the manager’s incentives equal to its mean

µx , b̄t = E
[
bt | ξt−1

]
so that we can focus directly on how restatement cost affects

future biasing decisions. When the manager observes a restatement, he decreases

the magnitude of his equilibrium reporting bias if the observed cost of biasing is

larger than expected, ξt >µc,t−1, as determined by equation (3.1) if he has the same

incentives. Similarly, the manager increases the magnitude of future reporting bias if

the cost of biasing is lower than expected, ξt <µc,t−1. Note that the change in beliefs

is, mathematically, driven by the error term in the observed restatement cost, εt , and

to find the comparative statics with regards to the observed restatement costs we

therefore focus on changes in εt . By applying Bayes’ rule (equation (3.1)), we get the

following comparative statics:

∂b̄t+1

∂εt
< 0, (3.5)

which leads to the first testable hypothesis:

H1a There is a negative relation between the cost observed at a restatement and next

period’s reporting bias.

This hypothesis states that high cost following an observed restatement is associ-

ated with reduced bias in the following period, in line with Wiedman and Hendricks’s

(2013) evidence that firms bias less after experiencing restatements. However, while

the next period’s bias is always decreasing in the observed cost, ξt , equation (3.1)



76 CHAPTER 3. RESTATEMENT COSTS AND REPORTING BIAS

shows that b̄t+1 < b̄t only for ξt >µc,t−1.8 Our model therefore suggests that it is not

necessarily the size of the restatement cost that matters, but instead how it compares

to earlier observed restatement costs. A consequence of this is that low restatement

costs may not motivate firms to change their behavior, in line with recent evidence by

Herly et al. (2020).9

Our model not only predicts a negative association between this period’s restate-

ment costs and next period’s bias, but also between the change in the current and

future bias. This distinction is important, because we expect the manager to change

the optimal biasing strategy based on his beliefs about c observed at previous restate-

ments. By contrast, FV’s static model assumes that managers know the true cost of bias,

which is unrelated to restatements.10 Thus, an important feature of our model relative

to FV is that we allow managers to learn about the cost of biasing through observed

restatements. Formally, our model predicts that

∂
(
b̄t+1 − b̄t

)
∂εt

< 0, (3.6)

Our next testable hypothesis therefore refines H1a, which allows us to distinguish

between FV’s predictions and ours by modeling the change in reporting bias:

H1b There is a negative relation between the cost observed at a restatement and the

change in reporting bias.

Our model has a novel prediction: that the change in the reporting bias depends

on the observed restatement cost in comparison with the last observed restatement

cost. We observe from equation (3.1) that the manager’s expected cost from biasing,

µc,t , is not only a function of ξt , but also a function of all restatement shocks observed

in the past, ξt−1 through µc,t−1. When focusing on the change between two periods,

the bias will only decrease if the observed cost of restating has increased compared to

8In Section 3.4.4 we test whether the predicted negative relation between future biasing and the observed
cost of restating differs with the sign of the bias, i.e., if the restatement revealed upwards or downwards bias.

9In the current formulation of the model, it is equally likely that firms increase or decrease bias following
restatements. As suggested by Wiedman and Hendricks (2013), many firms may to decide on biasing less,
which would correspond to a temporary increase in restatement costs. Our model predicts this relation only
if there is increased skepticism against the firm after a restatement and if the firm is punished more if caught
twice. We do not find empirical evidence consistent with this explanation in the tests described in Section
3.3.2, though, and neither do Files et al. (2014).

10In the classical FV-framework, optimal reporting bias is unaffected by observed restatement costs,
because FV assume that c is known by the manager and unrelated to restatements. Thus, FV predict no
relation between observed restatement cost and the change in bias, because their constant c implies that
only changes in the manager’s capital market incentives, xt , affect the optimal bias.
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the expected value:

b̄t+1 < b̄t if ξt >µc,t−1, and (3.7)

b̄t+1 > b̄t if ξt <µc,t−1. (3.8)

To capture whether managers use the observation of restatement costs relative to

earlier restatements to hone their biasing strategy, we need to include earlier restate-

ments in our hypothesis. To operationalize the effect of changes on cost empirically

we focus on the difference between the two last restatements. Formally, we restrict

the manager’s information set to be the two last restatements, because the theoretical

model abstracts from several practical features that may affects managers’ knowledge

of prior restatement costs: managerial turnover, limited memory, or changes in the

composition of investors or the board.11

Based on these observations, we extend our analysis to explicitly allow for compar-

isons between restatements by stating the following hypotheses:

H2a There is a negative relation between the change in the cost observed and next

period’s reporting bias.

H2b There is a negative relation between the change in the cost observed and the change

in reporting bias.

Hypothesis 2b introduces the possibility that firms increase their equilibrium

reporting bias after a restatement, if the cost observed at the initial restatement was

sufficiently low. This relation contrasts Wiedman and Hendricks (2013), who find that

all firms decrease bias after a restatement, but mirrors the results found by Herly et al.

(2020).

3.3 Sample and Data

We next present our sample, variables, and descriptive statistics. All variables are

defined in detail in Table 3.2. All variables (except total assets, market variables and

compensation variables) are scaled by average total assets and winsorized at the 1st

and 99th percentiles.

11We analyze the setting where the manager uses the current restatement subtracted the average of prior
restatement costs that approximates the relationship defined in equation (3.7) and (3.8) in the additional
analysis section.
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3.3.1 Sample Selection

To test how the cost of biasing observed at restatements affect future reporting bias, we

start with all 17,085 restatements listed in Audit Analytics’ Non-Reliance Restatement

database from 2000 through 2017.12 We delete 686 depository institutions because

reporting bias is measured differently in these firms, and lose 9,553 events that were

not matched in Compustat-Capital IQ or CRSP, ending at 6,846 events. We then delete

another 3,251 events that do not have the required information to estimate our test

variables. As a final step, we screen the remaining events and exclude 578 restatements

that either did not affect net income or where the net income effect is missing in AA,

because we need the earnings effect to calculate our measure of restatement costs.

Our final sample thus consists of 3,017 events, shared among 1,688 firms. Panel A of

Table 3.1 summarizes the sample selection process.

3.3.2 Measuring Restatement Cost and Reporting Bias

Our model predicts a negative relation between the current cost of bias and future

bias, where bias is defined as the divergence between reported and true earnings. To

stay close to the theoretical model, we operationalize current bias as the difference

between the originally reported and restated earnings, similar to Samuels et al. (2020),

Lee et al. (2006), and Zakolyukina (2018). Restatements provide the opportunity to

observe how reported earnings deviate from U.S. GAAP-earnings, but these devia-

tions are both intentional and unintentional (Plumlee and Yohn, 2010). As noted by

Badertscher, Collins, and Lys (2012), restatements consist both of detected non-GAAP

and gray-GAAP accounting choices: While the former refers to unacceptable choices

that clearly violate accounting standards, the latter are cases where managers used

the flexibility and estimation allowed in accounting standards when preparing earn-

ings, which were then later deemed to violate the GAAP boundaries. However, we

still believe restatements are the best setting to study the relation between the cost

of basing and future reporting choices for the following reasons: First, studying both

intentional and erroneous restatements gives us a meaningful sample size and allows

us to examine both types of events, similar to Kedia et al. (2015). Second, although

intentional deviations from GAAP are most closely connected to our hypotheses, the

theoretical model is agnostic about why earnings are restated. What matters is the

12We prefer the Audit Analytics (AA) restatements and non-reliance filings database because of its wide
coverage and long time-series. According to Karpoff, Koester, Lee, and Martin (2017), one drawback of AA
is a tendency to underestimate the market effect of restatements compared to, for instance, GAO’s list of
restatement announcements or CFRM’s list of AAERs. This tendency may bias our estimate of the cost of
restating downwards, which would increase the risk of false negative type II errors.
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restatement effect, i.e., the change in reported earnings: Market participants are not

sure whether restatements are caused by opportunistic reporting or unintentional

errors, and thus the market, in general, must react to the restatement as if it was caused

by opportunistic reporting (Dechow et al., 2010).13 Therefore, while the restatement

effect on earnings may stem from both intentional and unintentional deviations from

GAAP, it allows us to test our hypotheses about how the cost of bias affect firms’ future

reporting strategies.

We use the market reaction to the restatement announcement, scaled by the

amount by which earnings were restated, as proxy for the observed cost of restat-

ing. This estimation thus captures the direct effect of changing stock prices on the

manager’s incentives, backed by theoretical and empirical evidence that restatements

influence managerial compensation (Zakolyukina, 2018; Cheng and Farber, 2008). The

indirect effects such as increased turnover and litigation risk are also contained in the

stock price decline, since both the likelihood of management turnover (Hennes, Leone,

and Miller, 2008) and litigation risk (Bardos et al., 2013; Palmrose and Scholz, 2004)

are increasing in the size of the market reaction. In particular, we estimate the cost

following a restatement as follows:

Rest atementCostt =− C ARt

Rest atementE f f ectt
, (3.9)

where C AR is the cumulative abnormal return in the two-day event window following

each restatement, and Rest atementE f f ect is the restatement’s effect on earnings,

calculated as the absolute difference between restated and historical net income.14

Similar to, for instance, Plumlee and Yohn (2010) and Lee et al. (2006), we observe

large variations in the restated amounts, in particular some restatements with only

minuscule net income effects. To prevent these tiny restatements in the denomi-

nator to distort the distribution of Rest atementCost , we delete events where the

restatement revised net income by less than 0.5% of average total assets.15 In essence,

13The intuition from our theoretical model is the following: If the market never believes that restatements
stem from opportunistic reporting, then c → 0, in which case the firm’s report will become completely
unreliable, b →∞.

14Historical, un-restated earnings numbers are downloaded from auditanalytics.com, which is available
for subscribers of WRDS Non-Reliance Restatements module. We compare the difference between historical
and restated net income in the last fiscal year of the restatement period, which has an average (median)
duration of 1.5 (1) years in our sample.

15We also winsorize Rest atementCost at the 1st and 99th percentiles after deleting the small outliers.
This approach resembles Lee et al.’s (2006), who winsorizes the restatement effect at the 3rd and 97th
percentiles. Alternative methods to deal with outliers in the restated amounts could be standardizing (Fang
et al., 2017) or stricter scaling (Bardos et al., 2011). However, we prefer to exclude events that likely fall below
individual firms’ materiality thresholds, rather than altering all observations.
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Rest atementCost captures the marginal market reaction to the size of the restate-

ment. This approach builds on Lee et al. (2006), who let the amount by which earnings

are restated serve as a proxy for bias in the FV model. Because the market reaction

to restatements is negative on average, we use the negative of Rest atementCost to

ease interpretation, so high values indicate high costs. In our model, the manager’s

incentives, xt , can be both positive and negative, meaning that it is optimal to bias both

upwards and downwards. The unsigned denominator in Rest atementCost implies

that investors value both positive and negative earnings restatements similarly, and

hence punish the manager based on the magnitude, not the sign, of the bias. Bardos

et al.’s (2011) empirical evidence validates this assumption, since they find that both

upwards and downwards restatements are associated with negative abnormal returns,

indicating that even income-increasing restatements are bad news. Bardos et al. (2011)

suggest that the negative valuation stems from revealed management intent and inter-

nal control system failures, similar to the variance effects described by Graham et al.

(2008).

In our theoretical framework, if the firm restates the manager suffers a cost of

restating that is the reporting bias plus the restatement cost squared. The cost of

restating thus depends on the occurrence of a restatement, the magnitude of bias

in reported earnings, and the actual restatement costs. The specific form of the cost

incurred by the manager is left unmodeled. Restatement costs can stem from, e.g.,

lost reputation, job termination, law suits and loss of bonus payments. These factors

are all determined by agents outside of the firm, often the shareholders. How do we,

given all these different form of managerial punishment, measure the severity of the

consequences the manager faces after the firm announces a restatement? We use the

market based measure Rest atementCost , because we believe the cost suffered by

the shareholders is proportional to the unobservable cost they ensure the manager

suffers from the restatement. Another linkage, which is unexplored in our theoretical

framework, but coherent with our empirical hypotheses, is that the manager’s biasing

strategy depends on how potential legal actions (Caskey, 2014) affects the stock price.

In the model by Caskey (2014) a biased report can cause legal actions if it causes the

stock price to be sufficiently inflated. The market correctly prices the cost of legal

actions into the stock price and the manager takes this into account when he decides

on the optimal reporting strategy.

Table 3.3 presents descriptive statistics for the variables used to calculate Rest atementCost ,

as well as formal tests of our assumptions regarding c. The average two-day CAR dis-

played in Panel A is -1.32%, which is significantly different from zero and in line with re-

cent restatement studies, such as Files et al. (2014) and Scholz (2014). Rest atementE f f ect
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calculates the amount by which a restatement changes net income scaled by average

total assets, which can be interpreted as the change in ROA. With this interpretation in

mind, the average of 0.3092 is a quite substantial amount. The high mean, however,

reflects that the distribution is positively skewed by a few very large restatements as

evident from the median of 0.0918. Panel B and C provide formal tests of our assump-

tion that the the firm’s restatement costs are distributed around a constant mean,

c, throughout the model’s T periods. If managers use previously observed restate-

ment costs to learn about the true cost as our model assumes, it naturally requires

that the observed restatement cost is serially correlated across time. Panel B displays

average Rest atementCost divided into order up to the seventh consecutive restate-

ment. Although there seems to be some variation across restatements, the Oneway

ANOVA as well as untabulated t-tests suggest that the averages are not statistically

different, which suggest that investors’ responses per biased earnings do not differenti-

ate between the first or subsequent restatement. The tests in Panel C corroborate the

univariate results, and provide evidence consistent with firm-level serial-correlation

of Rest atementCost : The left-hand side indicates that subsequent restatements are

correlated with the initial restatement up to the sixth lag, while the right-hand side

suggests that subsequent restatements are correlated with the four previous lags. These

results suggest that managers indeed can use previously observed restatement costs to

project future costs. In sum, we conclude from these tests that Rest atementCost is

serially correlated which allows the manager to learn about the true restatement cost

by observing the cost of each restatement.

We measure the reporting bias in the reporting period after a restatement with

working capital accruals quality, since the probability of a firm experiencing two

separate restatements in two consecutive years is very small. This measure of bias thus

captures firms’ deviations from expected accruals, rather than observed deviations

from U.S. GAAP earnings. We choose working capital accruals because Larson, Sloan,

and Zha Giedt’s (2018) evidence suggests that operating accruals are most strongly

related to restatements.16 In particular, we follow Dechow and Dichev (2002) and

McNichols (2002) and measure bias as low accruals quality, which has previously been

used to detect earnings restatements (Jones, Krishnan, and Melendrez, 2008; Dechow

et al., 2011).17 Accruals quality is based on the intuition that low levels of estimation

errors between working capital and operating cash flows indicate high quality, i.e., low

16Larson et al. (2018) recommend to deselect conditionally conservative accruals and non-articulating
accruals in restatement settings, because these types of accruals are negative and mostly non-discretionary.

17Dechow and Dichev (2002) argue that their measure of accruals quality captures both intentionally
and unintentionally low earnings quality, i.e., earnings management and errors, which makes it appropriate
for our broad restatement sample consisting of both fraud, earnings management, and severe irregularities.
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bias. To obtain a time-varying measure of accruals quality, we estimate equation (3.10)

in firm-level regressions, requiring a time-series of at least eight years:

∆W Ct =β0 +β1C FOt−1 +β2C FOt +β3C FOt+1 +β4∆Revt +β5Gr ossPPEt +εt ,

(3.10)

where ∆WC is the change in working capital; CFO is operating cash flows; Rev is

revenue; and GrossPPE is gross property, plant and equipment.

We then use the parameter estimates from equation (3.10) to compute the expected

level of working capital, and our measure of accrual quality, AccEr r or , is the absolute

difference between the expected and actual level of working capital accruals. Large

differences between expected and actual working capital accruals signal low accruals

quality, i.e., high bias.

We control for several variables that may affect accruals quality when testing the

relation between Rest atementCost and AccEr r or . We include factors associated

with innate accruals quality as suggested by Dechow and Dichev (2002), namely Si ze

and negative earnings, Neg E ar n. We also add variables associated with working

capital accruals, namely restructuring costs (Restr uctur e), PPE , Inventor y , and

Cur r entRati o as suggested by Ashbaugh-Skaife, Collins, Kinney, and LaFond (2008).

Finally, we follow Hope, Thomas, and Vyas (2013) and include ROE to capture perfor-

mance, and control for audit quality (Bi g 4) in accordance with Wiedman and Hen-

dricks (2013). When we test the relation between ∆Rest atementCost and AccEr r or ,

we use use the change in control variables between the value at the current restatement

and the last restatement, with the exception of dummy variables.

3.3.3 Descriptive Statistics

Panels B through D of Table 3.1 present the characteristics of the 1,688 firms and 3,017

restatements in our sample. Panel B reveals large variations in restatement frequency

across firms, since the weighted average (median) number of restatements per firm is

2.5 (2). 748 of the events are announced by firms that restate only once in our sample

period, while the remaining 2,269 events are announced by firms that restate at least

twice. We label the 44% (748) of firms single restaters and the remaining 56% (940)

repeat restaters. Our sample contains more repeat restaters than reported by Files et al.

(2014), who note that their relatively short sample from 2002 through 2006 is unlikely

to capture all restatements announced in the life time of a firm. Although our sample

shares this limitation, our longer sample suggests that repeat restatements are more

prevalent when extending the time horizon. Panels C and D display the distribution of

restatements across industries and years, respectively. The manufacturing industry
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seems to be slightly over-represented in our sample, similar to the samples by Scholz

(2014) and Dechow et al. (2011). In line with recent restatement studies (Scholz, 2014;

Rice, Weber, and Biyu, 2015; Whalen and Tanona, 2019), the frequency of restatements

has reached a steady level since the peak observed in the mid-2000s.

Summary statistics of continuous regression variables are presented in Table 3.4.

The positive skewness of Rest atementE f f ect described in Section 3.3.2 entails that

the distribution of Rest atementCost is also positively skewed: The mean (median)

Rest atementCost is 0.2562 (0.0353), which implies that, on average, the abnormal

return is 25% of the restatement effect’s on net income. Pearson correlations in Panel B

indicate that AccEr r or is negatively correlated with Rest atementCost as predicted.

As expected, accruals quality is negatively correlated with size and capital intensity,

and positively correlated with cash flow volatility.

3.4 Empirical Identification and Results

We now present the identification strategy and result of a relation between the cost

of restating and accruals quality for our two sets of hypotheses: H1a and H1b test the

effects of individual restatements, while H2a and H2b allow managers to learn about

the cost of biasing through several restatements. The section ends with sensitivity

analyses of our results.

3.4.1 The Relation Between Restatement Costs and Accruals Quality

To test our first set of hypotheses, we estimate the following regressions:

AccEr r ort+1 =α+β1Rest atementCostt +γContr ol st +εt , (3.11a)

∆AccEr r ort+1 =α+β1Rest atementCostt +γContr ol st +εt , (3.11b)

where AccEr r or is accruals quality based on Dechow and Dichev (2002) and McNi-

chols (2002) (equation (3.10)); Rest atementCost is the marginal market reaction to

the restatement (equation (3.9)); and Contr ol s is a vector of firm-level control vari-

ables specified in Section 3.3.2: Si ze, σC FO, σRev , Neg E ar n, Restr uctur e, PPE ,

Inventor y , ROE , Cur r entRati o, and Bi g 4. We include year indicators and cluster

standard errors by firm and year, respectively. We abstain from including firm indica-

tors because several of the firms in the sample restate multiple times within the same

year. In addition, the combination of year indicators and clustered standard errors

controls for constant unobservables in short panels as applied in this study together

and our AccEr r or measure partly controls for firm-level average.
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Recall that the linear relation between current restatement costs and future bias

presented in equation (3.3) predicts that managers only decrease subsequent bias if

the observed cost of a restatement is larger than expected. Formally, the comparative

statics from equation (3.5) corresponds to a negative association between AccEr r or

and Rest atementCost , indicating that higher observed restatement costs are related

to lower accruals estimation errors in the following year. H1 predicts negative coeffi-

cients on β1 in both specifications: equation (3.11a) tests H1a of a negative relation

between restatement costs and future accruals quality, while equation (3.11b) tests

H1b of a negative relation between restatement costs and the change in future accruals

quality, which differentiates our predictions from FV’s.

Our test variable, Rest atementCost , may be endogeneous, if omitted variables

determine both the cost of restatement and the future accruals quality. For instance,

some factors may cause a firm to restate (the natural prerequisite of experiencing

restatement costs), which may simultaneously cause the firm to change its accruals

quality. We can partly control for the observable factors, such as performance or

incentives, but some of the correlated, omitted variables are unobservable. We also

believe that several exogenous factors affect the restatement cost such as enforcement

costs, the ability of stakeholders to make successful law suits, how important an

information source the financial report is for a given firm, the specific decision made

based on the misreported earnings numbers, e.g., did the manipulation allows them

to not break a debt covenant or did it allow the firm to make a successful initial public

offer?, and whether or not the market believed the financial report to be of high quality

(partly controlled for through the Bi g 4 variable).

The results of equations (3.11a) and (3.11b) presented in Table 3.5 corroborate

our first two hypotheses. In both specifications, Rest atementCost is negatively as-

sociated with AccEr r or , which indicates that large market reactions relative to the

restatement amount induce managers to bias less in the following year. The test of H1a

reveals that a one-unit increase in Rest atementCost is associated with a marginal

decrease in AccEr r or of –0.0018, which corresponds to a 1.8%-decrease in next year’s

accruals quality relative to the average. The effect of the cost of restating thus seems

tangible, especially since a large portion of accruals quality is determined by innate,

firm-specific factors (Francis, Lafond, Olsson, and Schipper, 2005). For H1b, an in-

crease in Rest atementCost corresponds to a change in AccEr r or of –0.0016. In sum,

we conclude based on these results that managers seem to respond to large observed
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restatement costs with higher future accruals quality, both in levels and changes. The

remaining variables affect accruals quality as expected. We observe that loss-firms

have lower future accruals quality, while firms with Big 4 auditors have higher accruals

quality.

3.4.2 The Relation Between the Change in Restatement Costs and

Accruals Quality

We test H2a and H2b in a similar fashion, but change the test variable to reflect that

the manager learns more about the true cost from each observed restatement. In

particular, we estimate the following regressions:

AccEr r ort+1 =α+β1∆Rest atementCostt +γ∆Contr ol st +εt , (3.12)

∆AccEr r ort+1 =α+β1∆Rest atementCostt +γ∆Contr ol st +εt , (3.13)

where ∆Rest atementCost is the change in Rest atementCost . We include year indi-

cators and the control variables in changes between the last and the current restate-

ment previously specified with the exception of dummy variables and cluster standard

errors by firm and year.

Combining equations (3.1) and (3.5), managers update their beliefs regarding the

true cost of biasing after each restatement, which in turn affects their optimal report-

ing bias. H2a and H2b predict a negative coefficient on ∆Rest atementCost , which

indicates that future accruals quality is lower if the current restatement is punished

harder than the most recent one. The change in observed costs between two periods,

∆Rest atementCost , is a reduced form of our model, since the manager does not use

all possible information, but only two most recent restatements. The empirical test

yields the interpretation that managers who observe higher (lower) costs after the

second restatement compared to the first, will be H2a) negativily associated accruals

estimation error next period or H2b) associated decrease with (increase) accruals

estimation errors in the next period.18

The results of H2 are presented in Table 3.6. The estimate on ∆Rest atementCost

is negative but insignificant, so our results do not support H2a and H2b: that the

change in restatement costs observed at the two most recent restatements affects

the future accruals quality when we include firms with both negative and positive

restatement effects.

18H2 rests on the assumption that the manager’s punishment is equal across periods, as the cost of
biasing is drawn at the beginning of the game from c ∼ N (µc,0,σ2

c,0) and is kept constant throughout the T
periods. The results in Table 3.3 validate this assumption.
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3.4.3 Signed Restatement Effect

The bias, b, in our theoretical model can take both positive and negative values depend-

ing on the realization of the manager’s incentive, x. This choice mirrors FV’s model,

and captures aggressive financial reporting both to increase and decrease reported

earnings. Thus, the unsigned bias allows us to model the desire for increasing bonus

payments or the stock price, as well as the desire for understating reported earnings

in case of "big bath" or smoothing purposes. We have therefore focused on the mag-

nitude, not the sign, of the Rest atementE f f ect in constructing Rest atementCost

(equation (3.9)). Prior evidence by Bardos et al. (2011) indicate that both positive and

negative restatements are associated with lower abnormal stock returns, but results

by Palmrose et al. (2004) and Bardos et al. (2013) suggest that restatements that de-

crease net income or cross the loss-threshold are indeed associated with more negative

market reactions. Some studies also exclusively focus on income reducing restate-

ments (see Kedia et al., 2015, as an example). Hence, it is possible that the sign of

the Rest atementE f f ect affects managers’ biasing strategies. We therefore estimate

robustness tests of H1 and H2 in two sub-samples containing only restatements with

positive (downwards bias) and negative earnings effects (upwards bias).

The results in Table 3.7 do in fact corroborate our suspicion: We observe significant

negative coefficients on the different specifications of Rest atementCost only in the

sub-samples where the restatement lowered net income. Hence, the cost of restating

seems to affect future accruals quality solely when the initial bias was positive. The

coefficients also seem larger in magnitude compared to the main effects presented in

Tables 3.5 and 3.6.

H2a and H2b are significant, respectively at the five-percent significance level and

the one-percent significance level. This means that if the restatement cost is larger at

the current restatement compared to the prior restatement it is associated with lower

accruals quality in the next period and a negative change in accruals quality between

the current period and the next period. Since we found no significant relation between

change in restatement costs and future bias in the full sample, we conclude that man-

agers only respond to the cost associated with restatements that lowered net income.

A surprising result is the significant positive coefficient on δRest atementCost in H2a

in the sub-sample with positive income effect. The positive coefficient suggests that

next period’s accrual errors for firms with income increasing restatements is increasing

in the change restatement costs. This effect, however, does not carry over to changes

in reporting strategies where the coefficient is insignificant.
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Overall, our results suggest that restatements with positive earnings effect (down-

wards bias) do not seem to change financial reporting practices. There are several

potential explanations for this result: First, it is possible that managers are more in-

volved in upwards-biasing reporting choices and therefore are more concerned about

the market reaction when this is the case. For instance, Kedia et al. (2015) argue that

earnings-decreasing restatements are more substantial, and Carver (2014) notes that

these restatements provide a stronger signal about the underlying reporting failure.

Second, restatements that reveal an upward bias may have more severe reputational

effects, which we cannot proxy through the stock market reaction, such as forced

executive turnover or lower non-equity based payment. As an example, Srinivasan

(2005) find that penalties for outside directors are stronger for income-decreasing

restatements, since director turnover is 48% with negative earnings effect and 28%

with positive earnings effect.

3.4.4 Additional Analyses

As sensitivity analyses, we consider the effect of including pay-for-performance sensi-

tivity in the archival framework, we then analyze a sub-sample where we only include

repeat restatements, analyze the effect of using all past information from restatements,

and we correct for the second-stage estimation bias.

3.4.4.1 Performance Sensitivity

In this test we aim to get a more precise estimate of the manager’s private costs of

restating, rather than the firm-level consequences. In particular, we attempt to iso-

late the manager’s specific costs of the overall cost of restating, which is defined in

equation (3.9) as the decrease in stock price the firm suffers per bias in earnings. We

therefore include the structure of the manager’s compensation contract to capture his

private loss of the restatement. This test exploits that managers with high portions

of performance-based pay suffer larger personal losses based on the stock market

decrease following restatements. Although we acknowledge that performance-based

compensation does not consider, for instance, risk of turnover and reduced managerial

power, we still believe that compensation captures some of the manager’s direct con-

sequences of restating. Requiring compensation data from ExecuComp reduces our

sample size considerably, and therefore we interpret these results with some caution.

To investigate the joint effects of restatement costs and incentives, we estimate the

following regressions:

AccEr r ort+1 =α+β1Costt +β2PPSt +β3Costt ×PPSt +γContr ol st +εt , (3.14)
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where Cost is either Rest atementCost when testing H1a and PPS is an indicator

equaling 1 if the firm CEO’s has a compensation package that is more performance-

based than the annual median of the sample, measured either as Opti onIntensi t y

(E qui t y Intensi t y), which is the share of option-based (option and stock-based) out

of his total compensation (Cheng and Farber, 2008; Armstrong, Larcker, Ormazabal,

and Taylor, 2013). We do not estimate the interaction term for H1b and H2, because

the positive relation between current PPS and AccEr r or may distort any relation

between performance sensitivity and the change in future accruals quality.

The coefficient on β3 thus estimates the interaction effect of restatement costs

and performance sensitivity, i.e., if the relation between restatement cost and future

accruals quality differs for different levels of performance sensitivity. We note that

PPS may be endogenous in our empirical specifications, because the compensation

structure could affect the likelihood of restating. However, we do not believe this

endogeneity causes a severe selection issue, since performance pay may affect the

restatement propensity in both directions: Although several papers find evidence that

performance pay increases the likelihood of restating (e.g., Burns and Kedia (2006) and

Cheng and Farber (2008)), Armstrong et al. (2013) argue that equity incentives may also

discourage risk-adverse managers from manipulating because of the higher equity-risk

associated with restatements. In addition, Natarajan and Zheng (2019) find that the

restraining effect of performance-sensitivity on the propensity reported by Armstrong

et al. (2013) may be even more pronounced in a recent and wide restatement sample

like ours.19 Based on this evidence, we argue that a possible selection bias is random,

which should not influence our results.

The results of those estimations are presented in Table 3.9, where the coefficients

are displayed in separate columns depending on whether PPS is measured with option-

or equity-intensity. We first note that the coefficients on Rest atementCost is signif-

icantly negative when controlling for option-based pay-for-performance sensitivity.

This result imply that high levels of restatement costs decrease future accruals quality

for CEOs with less performance-intensive compensation, which suggests that option-

based compensation alone does not capture all of the manager’s costs of restating.

Hence, when we allow managers with low performance-sensitivity to update their

beliefs about the cost of biasing from all observed restatements, this cost does not

seem to affect their future biasing strategies. This evidence suggests that the effect of

19Natarajan and Zheng’s (2019) evidence suggests that the relation between compensation incentives
and the likelihood of restating is zero before the 2002 Sarbanes-Oxley Act and negative afterwards. They
attribute the pre-SOX results to their broad restatement sample identified through Audit Analytics, and their
post-SOX results to clawback provision passed during SOX (Section 304 of the SOX), which allowed the SEC
to sue executives to return incentive compensation granted based on restated financial statements.
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several restatements on accruals quality is negligible for CEOs who experience limited

equity-based consequences of the restatements.20 We also observe that none of the

interaction effects are significantly different from zero, so we do not evidence consis-

tent with the notion that the relation between the cost of restating and accruals quality

differs for different levels of performance-sensitivity.

3.4.4.2 Repeat Restatements

We finally test our hypotheses in a subset of firms that reported at least two restate-

ments during the sample period to see whether there is more or less learning happen-

ing after the initial restatement. The results in Table 3.10 are ambiguous since the effect

of restatement costs on the change in bias,∆AccEr r or , is larger both in economic and

statistic magnitude than in the main specifications, however the effect on the level of

bias, AccEr r or , is insignificant. Thus, it is possible to capture the difference between

the current period bias and next period’s accruals quality from the second restatement

and upwards, but the effect is not large enough to yield results when we only examine

the next period’s accruals quality. These results are in line with the interpretation that

additional restatement reduces the marginal level of uncertainty in the managers’

beliefs about the true cost of biasing, c, as predicted by equation (3.1), and this effect

becomes smaller as the number of restatements for a firm becomes larger.

3.4.4.3 A general updating rule

In H2a and H2b we focus on how the manager’s reporting strategy depend on the

difference between the last two observed restatement costs. We do this motivated

by equations (3.7) and (3.8). To operationalize our model empirically, we decided to

exclusively focus on the difference between two restatements even though equations

(3.7) and (3.8) define the relationship between all prior observed restatement costs

and the currently observed restatement cost.

We now expand the empirical analysis to fully incorporate all prior restatements,

by estimating the following regressions:

AccEr r ort+1 =α+β1
(
Rest atementCostt − Av g Rest atementCost st−1

)
+γ∆Contr ol st +εt , (3.15)

∆AccEr r ort+1 =α+β1
(
Rest atementCostt − Av g Rest atementCost st−1

)
+γ∆Contr ol st +εt , (3.16)

20It is also possible that firms, after a restatement, recontract with their CEOs to a less performance-based
compensation package, as described by Cheng and Farber (2008).
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where Av g Rest atementCost st−1 is the average of all observed restatement costs

prior to the current period. Using the average of all prior observed restatement costs

mimics the application of Baye’s rule (equation (3.1)). We estimate equations (3.15)

and (3.16) on the subsample with a negative income effect because our prior result

suggests that this is where H2a and H2b holds. The results in Table 3.11 are qualitatively

similar to those of Table 3.6 suggesting that whether or not the manager only uses

the prior restatement or the average of all prior restatements as his reference point

when changing his biasing strategy does not qualitatively affect his reporting strategy.

Thus, our results are not sensitive to whether or not we include the manager’s full

information set in our hypothesis development.

3.4.4.4 Sensitivity to second-stage estimation bias

Chen, Hribar, and Melessa (2018) show that using the residuals from a first-stage

regression as the dependent variables in a second-stage regression can lead to a bias if

one does not include the controls from the first-stage regression to the second-stage

regression. This concern applies to methodologies that measure accruals quality as the

residual from a first-stage regression, such as the one we apply. Chen et al. (2018) show

that incorrectly applying residuals from the first-stage regression in the second stage

regression might lead to overstated standard errors or even wrong coefficient signs.

We want to test if our results are sensitive to the bias from using a second-stage

estimation procedure. Our model of the bias in the firms’ financial reports subsequent

to the financial statement, AccEr r or , is based on a first-stage regression in equation

(3.10) from which the residuals transformed into absolute values are then used in a

second-stage regression for testing the hypotheses, specifically in equations (3.11a),

(3.11b), (3.12), and (3.12). Chen et al. (2018) show that using a second-stage model with

additional controls in the second-estimation which are not included in the first-stage

model can lead to biases in the estimation procedure. Chen et al. (2018) shows that the

bias can be removed either by performing the entire analysis in a single regression, or

by including the first-stage regressors as controls in the second-stage model. These

two remedies are only applicable to untransformed residuals from the first-stage

regression, though. Because we use the absolute value of the residuals from the first-

stage model in (3.11a) and (3.12) and the change in the absolute value of the residuals

in (3.11b) and (3.13), the approach in Chen et al. (2018) is not directly applicable. As

suggested by Chen et al. (2018), and implemented in Ahmed, Li, and Xu (2020), we

can conjecture the sensitivity of our results to the second-stage estimation bias by

including the regressors from the first-stage model, C FOt−1, C FOt , C FOt+1, Revt , and

Gr ossPPEt , in the second-stage regressions to analyze the sensitivity of our results to
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the potential bias from the two-stage model, even though we use the absolute value of

the residuals. Table 3.12 and 3.13 report the results from estimating the robust models

in the sub-sample with restatements that have a negative income effect. In Table 3.12

we see that the coefficients on Rest atementCost are still negative and significant,

but the significance level has gone from being on the five-percent significance level

to the ten-percent significance level for hypothesis H1a and the significance level has

gone from being on the one-percent significance level to the five-percent significance

level for hypothesis H2a. For hypothesis 2, Table 3.13 shows that the coefficients on

∆Rest atementCost are still negative and significant but have changed from being

significant on the one-percent significance level to being significant on the five-percent

significance level.

Overall, table 3.12 and 3.13 show that our results are not sensitive to the using the

residuals from the first-stage estimation in equation (3.10) in our hypothesis tests.

3.5 Conclusion

The coexistence of both high frequencies and costly consequences of restatements

is a stylized fact (Amiram et al., 2018). Our paper conjectures and provides evidence

that managers treat restatement costs as a signal of the true cost of reporting bias, and

that they continue to bias financial statements after experiencing a restatement, if the

observed cost of biasing was smaller than expected. Our results therefore rationalize

this apparent paradox by proposing that managers learn about their private conse-

quences of restating, which they then balance against their private benefits to decide

their optimal future biasing strategies.

We find a positive association between the marginal cost of restatements and the

future level and change of accruals quality. The intuition behind this relation is the

following: When a manager observes that restatements are costly, he reduces the future

bias and thus increases accruals quality. We find a positive association between the

change in costs observed at the two most recent restatements and the future level and

change in accrual quality, but only for income decreasing restatements. The intuition

behind this relation is the following: When a manager observes that restatements

are costlier than he expected, he reduces the future bias and thus increases accruals

quality. Focusing on sub-samples with income and decreasing restatements, we see

that our hypotheses only holds when the restatement are income decreasing, and as a

result, observing restatements give managers a more precise estimate of the cost of

biasing, and thus a better biasing strategy, but only when the restatements are income

decreasing.
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Our results suggest that rational managers use restatements as an opportunity

to learn about the cost of biasing. We focus on building a simple model of how re-

statements affect managers’ future biasing strategy to guide our empirical analyses.

Our model can be extended to analyze whether the probability of restating is affected

by the same parameters that increase the cost of restatement as well as to analyze

whether the probability increases in the number of prior restatements, but we leave

these issues for future research.
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Table 3.1: Sample Selection and Restatement Characteristics

Panel A: Sample Selection Process

Number of restatements in Audit Analytics 2000-2017 17,085

Less 686 events by firms in SIC codes 6000-6099 16,399

Less 4,871 events by firms not matched with Compustat-Capital IQ1 11,528

Less 4,682 events by firms not matched with CRSP2 6,846

Less 3,251 events without sufficient information to estimate variables 3,595

Less 578 events with 0, smaller than 0.5% of assets, or missing earnings effect 3,017

Panel B: Restatement Distribution by Firm

Firms Events

Firms with one restatement 748 748

Firms with two restatements 481 856

Firms with three restatements 243 613

Firms with four restatements 123 399

Firms with five or more restatements 93 401

1,688 3,017

Panel C: Restatement Distribution by Industry

% Events

Agriculture, Forestry, and Fishing (SIC 01-09) 0.2% 6

Mining and Construction (SIC 10-17) 6.9% 207

Manufacturing (SIC 20-39) 45.9% 1,385

Transportation, Communications, Electric, Gas, and Sanitary (SIC 40-49) 11.0% 333

Wholesale and Retail Trade (SIC 50-59) 13.0% 391

Financial (SIC 61-67) 3.5% 105

Services (SIC 70-89) 18.8% 568

Public Administration (SIC 91-99) 0.7% 22

100% 3,017

Panel D: Restatement Distribution by Year

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

100

200

300

Year

R
es
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Panel A presents the sample selection procedure; Panel B presents the number of restatements by each firm;
Panel C presents the industries in the sample; Panel D presents the annual restatement frequencies.

1 We match Audit Analytics and Compustat-Capital IQ with COMPANY_FKEY and CIK.
2 We match Compustat-Capital IQ and CRSP with GVKEY and PERMNO using WRDS’ CCM link table.
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Table 3.2: Estimation of Variables

Variable Definition

AccError The discretionary component of the change in working capital stemming from equation
(3.10).

Big4 Indicator variable equaling 1 if auditor at the filing date was a Big 4 auditor, 0 otherwise.
CAR Cumulative abnormal return estimated in the two day window (t, t+1) following the

restatement announcement using the market model and 180 estimation days.
CFO Cash flows from operating activities (OANCF).
EquityIntensity Portion of current CEO’s performance-sensitive option and stock-based compensation

scaled by total compensation (STOCK_AWARDS_FV + OPTION_AWARDS_BLK_VALUE or
OPTION_AWARDS_FV/TDC1).1

GrossPPE Net property, plant and equipment (PPEGT).
Inventory Total inventory (INVT).
NegEarn Loss indicator equaling 1 if NI is below 0, 0 otherwise.
OptionIntensity Portion of the current CEO’s performance-sensitive option-based compensation scaled by

total compensation (OPTION_AWARDS_BLK_VALUE or OPTION_AWARDS_FV/TDC1).
PPE PPE measured as net property, plant and equipment (PPENT).
RestatementCost Marginal market reaction calculated as –1 × (CAR/RestatementEffect).
RestatementEffect Restatement amount calculated as the absolute difference between the restated earnings

and historical earnings (H_EARNINGS).
Restructure Indicator variable equaling 1 if restructuring costs (RCP, RCA, RCEPS, or RCD) are above 0,

0 otherwise.
Rev Net sales (SALE).
ROE Return on equity calculated as (IB/CEQ).
Size The natural logarithm of total assets (AT).
WC Working capital calculated as ∆ACT – ∆LCT – ∆CHE + ∆DLC – DP.

All variables (except total assets, market variables and compensation variables) are scaled by average total assets and winsorized
at the 1st and 99th percentiles.
CRSP/Compustat/Audit Analytics/Execucomp items in parentheses: ACT is total current assets; AT is total assets; CEQ is total
common equity; CHE is cash and short-term investments; DP is depreciation and amortization; H_EARNINGS is historical earn-
ings; IB is income before extraordinary items; INVT is total inventories; LCT is total current liabilities; NI is net income; OANCF
is operating cash flow; OPTION_AWARDS_BLK_VALUE is the Black-Scholes valuation of grated options; OPTION_AWARDS_FV
is the fair value of granted options; PPEGT is gross property, plant, and equipment; PPENT is net property, plant, and equipment;
RCA is after-tax restructuring costs; RCD is diluted restructuring costs; RCEPS is basic restructuring costs; RCP is pre-tax
restructuring costs; STOCK_AWARDS_FV is the fair value of stock awards; TDC1 is total compensation.

1 For observations before 2005, we use Execucomp’s Black-Scholes valuation of the granted stock options (OP-
TION_AWARDS_BLK_VALUE), while we use the fair value reported by the firms in accordance with FAS123R (OP-
TION_AWARDS_FV) for observations after 2005.
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Table 3.3: Properties of Rest atementCost

Panel A: Inputs to Rest atementCost

N Mean Std. Dev. p25 p50 p75

CAR 3,017 -0.0132 0.0783 -0.0365 -0.0060 0.0178
RestatementEffect 3,017 0.3092 1.1020 0.0370 0.0918 0.2316

Panel B: Average Rest atementCost across Restatements

N Mean Std. Dev. p25 p50 p75

1st restatement 1,605 0.2493 1.8833 -0.1545 0.0255 0.3546
2nd restatement 791 0.2733 1.9489 -0.1787 0.0508 0.4534
3rd restatement 357 0.3268 2.3886 -0.2330 0.0411 0.5446
4th restatement 155 0.2703 1.8646 -0.2744 0.0360 0.4393
5th restatement 59 0.0760 2.0428 -0.6652 -0.0178 0.5258
6th restatement 25 -0.2086 1.3697 -0.1006 0.0717 0.6682
7th and above restatement 25 -0.0400 3.5695 -0.6779 0.2101 1.0609

Oneway ANOVA of difference in average Rest atementCost F = 0.49, p = 0.8145

Panel C: Serial-correlation of Rest atementCost across Restatements

ρ with first lag ρ with previous lag

Lags χ2 p Lag χ2 p

2nd restatement 1–2 7.3840 0.0249 2 2.3687 0.1238
3rd restatement 1–3 10.3150 0.0161 3 3.5242 0.0605
4th restatement 1–4 12.9600 0.0115 4 2.7533 0.0971
5th restatement 1–5 12.9816 0.0236 5 0.0013 0.9708
6th restatement 1–6 23.4180 0.0007 6 10.4588 0.0012

Panel A presents summary statistics for the variables we use to calculate Rest atementCost : C AR is the
two-day cumulative abnormal return following the restatement announcement; Rest atementE f f ect
is the absolute difference between most recent and historical net income reported by AA.
Panels B and C test our assumption of a constant restatement cost, c: Panels B presents average
Rest atementCost across restatements, the oneway ANOVA accepts the null hypothesis of no dif-
ference in means across restatements. Panel C presents serial-correlations between restatements of
individual firms, the auto-correlation test (Baum and Schaffer, 2013) rejects the null hypothesis of no
serial-correlation.
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Table 3.4: Descriptive Statistics

Panel A: Summary Statistics of Regression Variables

N Mean Std. Dev. p25 p50 p75

AccError 3,017 0.0834 0.1277 0.0158 0.0404 0.0917
RestatementCost 3,017 0.2562 1.9831 -0.1806 0.0353 0.4264
Size 3,017 6.2234 2.0013 4.8892 6.2670 7.5896
PPE 3,017 0.2665 0.2444 0.0752 0.1846 0.3994
Inventory 3,017 0.1063 0.1275 0.0044 0.0617 0.1642
ROE 3,017 -0.0863 5.2014 -0.1052 0.0529 0.1399
CurrentRatio 3,017 2.5462 2.7970 1.2418 1.8229 2.8062

Panel B: Correlations between Regression Variables

(1) (2) (3) (4) (5) (6) (7)

AccError (1) 1.0000
RestatementCost (2) -0.0223 1.0000
Size (3) -0.3722 0.0009 1.0000
PPE (4) -0.1783 -0.0100 0.2141 1.0000
Inventory (5) -0.1097 -0.0134 0.0890 -0.1143 1.0000
ROE (6) -0.0833 -0.0037 0.0691 0.0551 0.0083 1.0000
CurrentRatio (7) 0.2740 0.0118 -0.2150 -0.2083 0.0103 -0.0045 1.0000

Panels A and B present summary statistics and Pearson correlations, respectively, for all continuous
regression variables.
C AR is the two-day cumulative abnormal return following the restatement announcement;
Rest atementE f f ect is the absolute difference between most recent and historical net income reported
by AA; Bi as is accruals quality based on Dechow and Dichev (2002) (equation (3.10)); Rest atementCost
is CAR of the restatement announcement scaled by the absolute restatement effect; Si ze is the natu-
ral logarithm of total assets; σC FO is firm-level standard deviation of operating cash flows; σRev is
firm-level standard deviation of revenue; PPE is net PPE; Inventor y is total inventory; ROE is earnings
before extraordinary items scaled by ordinary equity; Cur r entRati o is current assets scaled by current
liabilities. All variables are defined in Table 3.2 and all variables (except total assets, market variables and
compensation variables) are scaled by average total assets and winsorized at the 1st and 99th percentiles.
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Table 3.5: The Relation Between Restatement Costs and Reporting Bias

(1) (2)

H1a: AccErrort+1 H1b: ∆AccErrort+1

RestatementCost -0.0018∗∗ -0.0016∗∗
(-2.38) (-2.41)

Size -0.0175∗∗∗ 0.0025
(-8.37) (1.47)

NegEarn 0.0228∗∗∗ -0.0030
(4.36) (-0.51)

Restructure -0.0055 0.0087∗
(-1.34) (1.78)

PPE -0.0459∗∗∗ 0.0143
(-3.95) (1.56)

Inventory -0.1398∗∗∗ 0.0003
(-5.63) (0.02)

ROE -0.0012 -0.0008
(-1.55) (-1.07)

CurrentRatio 0.0086∗∗∗ 0.0030∗∗
(4.63) (2.53)

Big4 -0.0044 -0.0080
(-0.46) (-0.87)

Constant 0.1920∗∗∗ -0.0100
(13.31) (-0.87)

N 3,017 2,750
R2 0.2249 0.0144

The table presents the results of equations (3.11a) and (3.11b), respectively. H1a predicts a negative
relation between the observed cost of a restatement and next period’s reporting bias, while H1b predicts
a negative relation between the observed cost of a restatement and the change in next period’s reporting
bias.
AccEr r or is firm-level accruals quality based on Dechow and Dichev (2002); Rest atementCost is CAR
of the restatement announcement scaled by the absolute restatement effect; Si ze is the natural logarithm
of total assets; Neg E ar n is an indicator equaling 1 if earnings are negative, 0 otherwise; Restr uctur e is
an indicator equaling 1 if restructuring costs are positive, 0 otherwise; PPE is net PPE; Inventor y is
total inventory; ROE is earnings before extraordinary items scaled by ordinary equity; Cur r entRati o
is current assets scaled by current liabilities; Bi g 4 is an indicator equaling 1 if the auditor was a Big 4
auditor, 0 otherwise. All variables are defined in Table 3.2.
t statistics in parentheses. ∗ p < 0.10, ∗∗ p < 0.05 and ∗∗∗ p < 0.01. Robust standard errors clustered by
firm and year, respectively. Year indicators are included in all regressions. All variables are defined in
Table 3.2 and all variables (except total assets, market variables and compensation variables) are scaled
by average total assets and winsorized at the 1st and 99th percentiles.
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Table 3.6: The Relation Between Restatement Costs and Reporting Bias for Repeat Restaters

(1) (2)

H2a: AccErrort+1 H2b: ∆AccErrort+1

∆RestatementCost -0.0000 -0.0009
(-0.05) (-1.14)

∆Size 0.0724∗∗∗ 0.0046
(3.77) (0.12)

NegEarn -0.0045 0.0059
(-0.49) (0.61)

Restructure 0.0026 0.0092
(0.30) (1.59)

∆PPE -0.1592∗∗∗ -0.0475
(-2.65) (-1.02)

∆Inventory -0.1981 -0.1354
(-1.31) (-1.12)

∆ROE -0.0023∗ -0.0014
(-1.79) (-1.43)

∆CurrentRatio 0.0062∗∗ 0.0019
(2.02) (0.65)

Big4 -0.0120 -0.0067
(-1.13) (-0.63)

Constant 0.0291∗∗ 0.0235∗∗
(2.42) (2.26)

N 1,264 1,287
R2 0.0823 0.0235

The table presents the results of equations (3.12) and (3.13). H2a predicts a negative relation between
the change in restatement cost observed at the two most recent restatements and next period’s reporting
bias while H2b predicts a negative relation between the change in restatement cost observed at the two
most recent restatements and the change in next period’s reporting bias.
AccEr r or is firm-level accruals quality based on Dechow and Dichev (2002); AccEr r or is accruals
quality based on Dechow and Dichev (2002); ∆Rest atementCost is the change in Rest atementCost
between the two past restatements; ∆Si ze is the change in natural logarithm of total assets between
the two past restatements; Neg E ar n is an indicator equaling 1 if earnings are negative, 0 otherwise;
Restr uctur e is an indicator equaling 1 if restructuring costs are positive, 0 otherwise; ∆PPE is the
change in net PPE between the two past restatements; ∆Inventor y is the change in total inventory
between the two past restatements; ∆ROE is the change in earnings before extraordinary items scaled
by ordinary equity between the two past restatements; ∆Cur r entRati o is the change in current assets
scaled by current liabilities between the two past restatements; Bi g 4 is an indicator equaling 1 if the
auditor was a Big 4 auditor, 0 otherwise. All variables are defined in Table 3.2.
t statistics in parentheses. ∗ p < 0.10, ∗∗ p < 0.05 and ∗∗∗ p < 0.01. Robust standard errors clustered by
firm and year, respectively. Year indicators are included in all regressions. All variables are defined in
Table 3.2 and all variables (except total assets, market variables and compensation variables) are scaled
by average total assets and winsorized at the 1st and 99th percentiles.
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Table 3.7: Income increasing vs. decreasing Restatements: The Relation Between Restatement
Costs and Reporting Bias

(1) (2) (3) (4)
H1a: AccErrort+1 H1b: ∆AccErrort+1

NI Decrease NI Increase NI Decrease NI Increase

RestatementCost -0.0032∗∗ -0.0007 -0.0040∗∗∗ 0.0007
(-2.54) (-0.72) (-3.13) (0.61)

Size -0.0176∗∗∗ -0.0169∗∗∗ 0.0037∗∗ 0.0017
(-6.39) (-6.50) (2.01) (0.88)

NegEarn 0.0259∗∗∗ 0.0225∗∗∗ -0.0003 -0.0057
(2.77) (5.66) (-0.03) (-0.90)

Restructure -0.0003 -0.0076 0.0207∗∗ 0.0024
(-0.03) (-1.07) (2.01) (0.36)

PPE -0.0397∗ -0.0515∗∗∗ 0.0178 0.0112
(-1.76) (-3.68) (0.98) (1.13)

Inventory -0.1632∗∗∗ -0.1165∗∗∗ 0.0031 -0.0022
(-6.89) (-3.85) (0.13) (-0.12)

ROE -0.0005 -0.0014 0.0007 -0.0010
(-0.82) (-1.43) (1.09) (-1.17)

CurrentRatio 0.0081∗∗∗ 0.0090∗∗∗ 0.0047∗∗ 0.0016
(2.75) (3.87) (2.16) (0.87)

Big4 -0.0052 -0.0053 -0.0006 -0.0151
(-0.39) (-0.46) (-0.06) (-1.30)

Constant 0.2116∗∗∗ 0.1648∗∗∗ -0.0326∗ 0.0050
(10.79) (8.45) (-1.82) (0.37)

N 1,174 1,843 1,075 1,675
R2 0.2093 0.2471 0.0326 0.0178

The table presents robustness tests in sub-samples isolating restatements depending on the sign of the
restatement effect, i.e., if the restatement lead to an increase or decrease in net income.
AccEr r or is firm-level accruals quality based on Dechow and Dichev (2002); Rest atementCost is CAR
of the restatement announcement scaled by the absolute restatement effect. All variables are defined in
Table 3.2.
t statistics in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Robust standard errors clustered by firm
and year, respectively. Year indicators are included in all regressions. All variables are defined in Table
3.2 and all variables (except total assets, market variables and compensation variables) are scaled by
average total assets and winsorized at the 1st and 99th percentiles.
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Table 3.8: Income increasing vs. decreasing Restatements: The Relation Between Restatement
Costs and Reporting Bias for Repeat Restaters

(1) (2) (3) (4)
H2a: AccErrort+1 H2b: ∆AccErrort+1

NI Decrease NI Increase NI Decrease NI Increase

∆RestatementCost -0.0035∗∗∗ 0.0033∗∗ -0.0037∗∗∗ -0.0009
(-3.53) (2.37) (-2.76) (-0.78)

∆Size 0.0034 0.0957∗∗ 0.0186∗∗ -0.0342
(0.23) (2.51) (2.32) (-1.09)

NegEarn -0.0074 -0.0036 0.0158∗ -0.0036
(-0.49) (-0.32) (1.87) (-0.32)

Restructure -0.0023 -0.0025 0.0180∗∗ -0.0025
(-0.18) (-0.19) (2.45) (-0.26)

∆PPE 0.0190 -0.0032 0.0538 0.0267
(0.15) (-0.05) (0.83) (0.44)

∆Inventory -0.1594 -0.1460 0.0067 -0.0020
(-1.49) (-0.71) (0.05) (-0.11)

∆ROE 0.0006 -0.0038∗∗∗ 0.0015 -0.0200
(0.69) (-3.27) (1.42) (-1.60)

∆CurrentRatio -0.0032 0.0035 0.0012 0.0046
(-1.05) (1.57) (0.54) (1.32)

Big4 -0.0292∗ 0.0093 0.0183 -0.0152
(-1.70) (0.68) (1.27) (-0.61)

Constant 0.0927∗∗∗ -0.0214 -0.0085 0.0491∗∗
(5.82) (-1.59) (-0.80) (2.35)

N 382 641 402 665
R2 0.0817 0.1308 0.0713 0.0712

The table presents robustness tests in sub-samples isolating restatements depending on the sign of the
restatement effect, i.e., if the restatement lead to an increase or decrease in net income.
AccEr r or is firm-level accruals quality based on Dechow and Dichev (2002);∆Rest atementCost is the
change in Rest atementCost between the two past restatements. All variables are defined in Table 3.2.
t statistics in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Robust standard errors clustered by firm
and year, respectively. Year indicators are included in all regressions. All variables are defined in Table
3.2 and all variables (except total assets, market variables and compensation variables) are scaled by
average total assets and winsorized at the 1st and 99th percentiles.
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Table 3.9: Robustness: Interacting with Performance Sensitivity

(1) (2)

AccErrort+1
H1a

Option Equity

PPS 0.0109∗∗∗ 0.0121∗∗∗
(3.80) (4.53)

RestatementCost×PPS 0.0008 -0.0002
(0.68) (-0.15)

RestatementCost -0.0011∗∗ -0.0007
(-2.25) (-0.96)

Size -0.0081∗∗∗ -0.0086∗∗∗
(-6.78) (-6.79)

NegEarn 0.0026 0.0025
(0.44) (0.42)

Restructure -0.0041 -0.0036
(-0.89) (-0.80)

PPE -0.0467∗∗∗ -0.0455∗∗∗
(-4.54) (-4.43)

Inventory -0.0635∗∗∗ -0.0623∗∗∗
(-3.78) (-3.69)

ROE 0.0005 0.0005
(0.70) (0.83)

CurrentRatio 0.0059∗∗∗ 0.0058∗∗∗
(3.28) (3.24)

Big4 0.0009 0.0017
(0.08) (0.14)

Constant 0.1018∗∗∗ 0.1032∗∗∗
(5.89) (5.74)

N 1505 1505
R2 0.1550 0.1557

The table presents robustness tests with interactions with two proxies for pay-performance sensitivity in OLS estimations:
Opti onIntensi t y is the estimated value of granted stock options scaled by total compensation; E qui t y Intensi t y is the
sum of restricted stocks and the estimated value of granted stock options, scaled by total compensation. All variables are
defined in Table 3.2.
t statistics in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Robust standard errors clustered by firm and year,
respectively. Year indicators are included in all regressions. All variables are defined in Table 3.2 and all variables (except
total assets, market variables and compensation variables) are scaled by average total assets and winsorized at the 1st and
99th percentiles.
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Table 3.10: Robustness: Subsequent Restatements

(1) (2)

H1a: AccErrort+1 H1b: ∆AccErrort+1

RestatementCost -0.0017 -0.0028∗∗∗
(-1.44) (-3.17)

Size -0.0174∗∗∗ 0.0007
(-8.32) (0.33)

NegEarn 0.0141∗∗ 0.0003
(2.24) (0.03)

Restructure -0.0014 0.0059
(-0.24) (1.10)

PPE -0.0459∗∗∗ -0.0095
(-2.79) (-0.89)

Inventory -0.1408∗∗∗ -0.0181
(-3.71) (-0.77)

ROE -0.0023 -0.0023
(-1.26) (-1.40)

CurrentRatio 0.0063∗∗ 0.0008
(2.27) (0.55)

Big4 -0.0196∗ -0.0016
(-1.84) (-0.13)

Constant 0.2227∗∗∗ 0.0182
(10.63) (1.07)

N 1412 1307
R2 0.2279 0.0270

The table presents robustness tests in a sub-sample including only firms with two or more restatements.
AccEr r or is firm-level accruals quality based on Dechow and Dichev (2002); Rest atementCost is CAR
of the restatement announcement scaled by the absolute restatement effect. All variables are defined in
Table 3.2.
t statistics in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Robust standard errors clustered by firm
and year, respectively. Year indicators are included in all regressions. All variables are defined in Table
3.2 and all variables (except total assets, market variables and compensation variables) are scaled by
average total assets and winsorized at the 1st and 99th percentiles.
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Table 3.11: Robustness: All Prior Restatements

(1) (2)

H2a: AccErrort+1 H2b: ∆AccErrort+1

RestatementCost-AvgRestatementCostst−1 -0.0042∗∗ -0.0066∗∗∗
(-2.44) (-3.30)

∆Size -0.0000 0.0145
(-0.00) (1.57)

NegEarn -0.0103 0.0130
(-0.73) (1.36)

Restructure -0.0045 0.0133∗
(-0.35) (1.74)

∆PPE 0.0156 0.1145
(0.13) (1.52)

∆Inventory -0.1629 0.0013
(-1.50) (0.01)

∆ROE 0.0006 0.0016∗
(0.85) (1.76)

∆CurrentRatio -0.0033 0.0002
(-1.08) (0.10)

Big4 -0.0296∗ 0.0170
(-1.72) (1.19)

Constant 0.0875∗∗∗ 0.0059
(5.57) (0.52)

N 397 405
R2 0.0761 0.0787

The table presents the results of equations (3.12) and (3.13) altered to account for manager’s using
information from all prior restatements when choosing next period’s bias
AccEr r or is firm-level accruals quality based on Dechow and Dichev (2002); AccEr r or is accruals
quality based on Dechow and Dichev (2002); Rest atementCostt −Av g Rest atementCost st−1 is the
change in Rest atementCost between the current restatement and the average of all prior restatements.
All variables are defined in Table 3.2.
t statistics in parentheses. ∗ p < 0.10, ∗∗ p < 0.05 and ∗∗∗ p < 0.01. Robust standard errors clustered by
firm and year, respectively. Year indicators are included in all regressions. All variables are defined in
Table 3.2 and all variables (except total assets, market variables and compensation variables) are scaled
by average total assets and winsorized at the 1st and 99th percentiles.
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Table 3.12: Robustness: The Relation Between Restatement Costs and Reporting Bias with
Second-Stage Estimation Correction

(1) (2)

H1a: AccErrort+1 H1b: ∆AccErrort+1

RestatementCost -0.0014∗ -0.0024∗∗
(-1.82) (-2.45)

Size -0.0116∗∗∗ 0.0008
(-4.73) (0.50)

NegEarn -0.0036 0.0036
(-0.37) (0.40)

Restructure 0.0044 0.0281∗∗∗
(0.70) (3.10)

PPE 0.0322 0.0411∗∗
(1.15) (2.09)

GrossPPE -0.0420∗∗∗ -0.0181
(-3.01) (-1.54)

CFO_t+2 -0.0873∗ 0.0534
(-1.90) (0.95)

CFO_t -0.0313 0.0034
(-0.85) (0.12)

CFO_t+1 -0.0617 -0.0115
(-1.28) (-0.26)

Inventory -0.1324∗∗∗ 0.0092
(-6.18) (0.39)

ROE 0.0002 0.0010
(0.58) (1.45)

CurrentRatio 0.0079∗∗∗ 0.0043∗∗
(2.81) (2.32)

Big4 -0.0112 -0.0041
(-0.87) (-0.38)

Constant 0.1319∗∗∗ 0.0156
(5.89) (0.93)

N 1112 1085
R2 0.2794 0.0411

The table presents the results of equations (3.11a) and (3.11b), respectively, with corrections to account
for the second-stage bias in the sub-samble with negative income effect. H1a predicts a negative relation
between the observed cost of a restatement and next period’s reporting bias, while H1b predicts a
negative relation between the observed cost of a restatement and the change in next period’s reporting
bias.
AccEr r or is firm-level accruals quality based on Dechow and Dichev (2002); Rest atementCost is CAR
of the restatement announcement scaled by the absolute restatement effect. All variables are defined in
Table 3.2.
t statistics in parentheses. ∗ p < 0.10, ∗∗ p < 0.05 and ∗∗∗ p < 0.01. Robust standard errors clustered by
firm and year, respectively. Year indicators are included in all regressions. All variables are defined in
Table 3.2 and all variables (except total assets, market variables and compensation variables) are scaled
by average total assets and winsorized at the 1st and 99th percentiles.
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Table 3.13: Robustness: The Relation Between Restatement Costs and Reporting Bias for Repeat
Restaters with Second-Stage Estimation Correction

(1) (2)

H2a: AccErrort+1 H2b: ∆AccErrort+1

∆RestatementCost -0.0037∗∗ -0.0042∗∗
(-2.03) (-2.00)

∆Size 0.0102 -0.0078
(0.44) (-0.75)

NegEarn -0.0318 0.0234∗∗
(-1.56) (2.25)

Restructure 0.0087 0.0113∗
(0.77) (1.86)

∆PPE -0.0740 0.0638
(-0.83) (1.18)

GrossPPE 0.0103 -0.0067
(0.73) (-0.67)

CFOt -0.0564 0.0320
(-1.23) (0.48)

CFOt+1 -0.0011 -0.0692
(-0.01) (-1.10)

CFOt+2 -0.0404 0.1720∗∗∗
(-0.21) (6.41)

∆Inventory -0.1584 -0.0950
(-1.50) (-0.84)

∆ROE -0.0001 0.0017
(-0.17) (1.29)

∆CurrentRatio -0.0013 0.0004
(-0.45) (0.21)

Big4 -0.0177 -0.0032
(-1.44) (-0.32)

Constant 0.3145∗∗∗ 0.1374∗∗∗
(10.73) (3.04)

N 342 350
R2 0.1245 0.1382

The table presents the results of equations (3.12) and (3.13), respectively, with corrections to account for
the second-stage bias in the sub-samble with negative income effect. H2a predicts a negative relation
between the change in restatement cost observed at the two most recent restatements and next period’s
reporting bias while H2b predicts a negative relation between the change in restatement cost observed
at the two most recent restatements and the change in next period’s reporting bias.
AccEr r or is firm-level accruals quality based on Dechow and Dichev (2002); AccEr r or is accruals
quality based on Dechow and Dichev (2002); ∆Rest atementCost is the change in Rest atementCost
between the two past restatements; Si ze is the natural logarithm of total assets. All variables are defined
in Table 3.2.
t statistics in parentheses. ∗ p < 0.10, ∗∗ p < 0.05 and ∗∗∗ p < 0.01. Robust standard errors clustered by
firm and year, respectively. Year indicators are included in all regressions. All variables are defined in
Table 3.2 and all variables (except total assets, market variables and compensation variables) are scaled
by average total assets and winsorized at the 1st and 99th percentiles.
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Appendix

Solving the Model

We follow FV to solve the model. We need the manager’s conjecture of the market’s

pricing function, and the market’s conjecture about the manager’s biasing function to

be rational, so that

b̂t (et , xt ) = bt (et , xt ), (3.17)

for all {et , xt } and

P̂t (rt |rt ,et ) = P (rt |rt ,et ), (3.18)

for all {rt ,et }.

To construct an equilibrium, we restrict our attention to an equilibrium where the

reporting function and the market’s pricing function are linear. We conjecture that the

manager’s biasing function takes the form:

bt =λe,t et +λx,t xt +δt , (3.19)

where λe,t , λx,t and δt are constants, and the market’s pricing function is given by

Pt (et ,rt ) =βt rt +αt (3.20)

where βt and αt are constants.

The Manager’s Optimal Biasing Strategy

The manager believes that the market price for a given report, r , follows the conjecture

from equation (3.20). Note that we can decompose β̂rt+α̂t = β̂et+β̂bt+α̂t . Combining

the conjecture from equation (3.20) and the manager’s objective function (equation

(3.2)) yields the first-order condition:

xtβt −φ
(
bt +µc,t+1

)= 0, (3.21)

which in turn yields the following biasing function:

b∗
t (xt ,et ) = β∗

t

φ
xt −µc,t−1. (3.22)

This expression yields λe,t = 0, λx,t = β∗
t
φ xt and δt =−µc,t−1.



3.6. REFERENCES 111

The Market’s Valuation

We now assume that the market’s conjecture of the manager’s biasing function has the

form of equation (3.19), with the parameters λe = 0 and δ= 0. Under this assumption,

the market’s belief with regard to the value generated by the firm in period t is

Pt (et ,rt ) = σ2
v

σ2
v +σ2

n + λ̂2
x,tσ

2
x

(r − λ̂x,tµx −δt ). (3.23)

We now have the parameters βt = σ2
v

σ2
v+σ2

n+λ̂2
x,tσ

2
x

and αt =−βt

(
λ̂x,tµx +δt

)
. To solve for

the unique equilibrium, note that λ̂x,t can be written as a unique function of β. Again

following FV, β∗ is found as the unique positive solution of the following third-order

polynomial:

β3
t

1

φ2σ
2
x +βt

(
σ2

v +σ2
n

)
−σ2

v = 0. (3.24)

If β is negative, the left-hand side of equation (3.24) becomes negative, which rules

out β< 0. If β= 0, the left-hand is negative. Because the left-hand side is monoton-

ically increasing and goes towards ∞ when β→∞, there must be a unique positive

equilibrium.

Comparative Statics

To get the comparative static in equation (3.5), we need to find the following derivative

∂bt+1

∂εt
=−∂µc,t

∂εt
< 0. (3.25)

where we know from equation (3.1) that
∂µc,t
∂εt

> 0. To get the comparative static from

equation (3.6) note that the bias at time t is independent of the realization of εt and

the analysis thus mimics that of equation (3.5).
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