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CHAPTER 1

Introduction

In modern corporations shareholders delegate managerial decision

making to hired managers.1 A manager’s success in leading a company

strongly depends on his ability. The importance of managerial ability

is, for example, reflected in stock market behavior. The market seems

to value companies higher, which are led by managers with a reputa-

tion of high ability. A good recent example to demonstrate this is the

case of US computer and entertainment products producer Apple. In

late 2008 and early 2009, there were large levels of uncertainty about

the health of Apple CEO Steve Jobs. False rumors about a possible

severe illness made the stock price of Apple temporarily drop almost

10%.2 Jobs had a very high market reputation of being a good man-

ager for Apple and the uncertainty about his health put this at stake.

This indicates that the market seems to see a close linkage between

management ability and the future performance of the company.

But not only the influence of a good market reputation underlines

the link between ability and performance. On the contrary, a man-

ager of high ability has a higher productivity level, leading to a higher

expected output level. Therefore, a manager’s self perception of his

ability determines his own expected level of productivity. The higher

he thinks of his ability, the more is he willing to exert effort for the

benefit of the company.3 Hence, not only the market but also his own

1For an overview about the problem of delegation and the comparison with central
decision making see Holmström (1984); Melumad and Reichelstein (1987), p.1;
Melumad et al. (1995), pp. 654-656; Itoh (2001), pp. 1-2; Sliwka (2001) A more
detailed introduction to this setting is given in chapter 2.
2Apple’s stock dropped 10% within 10 minutes on Oct. 3, 2008, see, e.g., CNN-
Money (2008).
3See chapter 2 for a more detailed survey.
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1. INTRODUCTION 7

perception of his ability determine the manager’s behavior and with it

the potential performance of the company.

Ability, however, is not a directly measurable or clearly observable

metric. Usually, its assessment is affected by a high level of uncer-

tainty. Uncertainty can exist both on the side of the external market,

i.e. his market reputation, and on the side of the manager himself,

i.e. his self-assessment. Since the manager’s ability is a very important

determinant for his effort and investment decisions, these two aspects

of uncertainty should have a significant influence on his incentives and,

therefore, his behavior.

A large stream in accounting literature addresses the question, how

to provide the right incentives for a manager such that his objectives are

aligned with that of the shareholders and that he exerts optimal levels

of effort in their best interest. This is done by designing performance

measures for value creation and linking these to management compen-

sation in a compensation contract.4 Early theoretical approaches that

investigated managerial behavior in a setting of delegation with in-

formation asymmetry – called an agency or principal-agent setting5 –

assumed players to be purely rational.6 It was their sole concern to

maximize their own wealth. Their utility was only determined by a

(monetary) wage and costs they bore for the effort they exerted.

Later, these approaches were extended to capture further features

of human behavior.7 The picture of purely rational individuals was

4See Holmström (1979) for first considerations of moral hazard; Spremann (1987);
Holmström and Milgrom (1987) for a simplification with linear compensation con-
tracts (LEN); and Reichelstein (1997) and Rogerson (1997) on goal congruent per-
formance measures for investment decisions.
5These terms were originally introduced by Ross (1973) and Jensen and Meckling
(1976).
6Commonly referred to as homo oeconomicus. See Mill (1874).
7Especially in finance, behavioral aspects have been frequently analyzed. See Sub-
rahmanyam (2008) for a recent overview of behavioral finance.
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refined by introducing aspects from behavioral psychology (e.g., con-

servatism, herd behavior, etc.) and including non-financial factors (e.g.,

utility because of envy, greed or career concerns) into the manager’s

objective function. The goal of this work is to analyze how uncer-

tainty about a manager’s ability from both a market reputation and

a self-assessment perspective changes classical results on a manager’s

investment decisions and effort incentives. We will see that the as-

sessment of a manager’s ability is an important determinant for his

behavior.

On the one hand, we want to show how a manager who has a strong

interest in his reputation takes different investment decisions than those

predicted by theoretical models that neglect this common human fea-

ture. In particular, a manager may take investment decisions that are

not in the company’s best interest solely to improve his own reputa-

tion. In a model of career concerns, we find a rationale behind existing

empirical results that manager’s tend to reverse investment decisions

of their predecessors.8

On the other hand, we will investigate the influence a manager’s

self-assessment of his ability has on the decision how much effort to

exert when working for a company that is not his own. We will look at

situations where this self-assessment is not fully rational and see how a

behavioral bias changes a manager’s effort level. Most fundamentally,

we can show that existing results on effort incentives are strongly de-

pendent on the manager’s own assessment of his ability. We find this

by analyzing the influence of self-attribution bias on a manager’s effort

incentives. Self-attribution bias is a common human feature that deter-

mines how a person assesses his own ability. It states that individuals

tend to take too much credit for positive outcomes of their work while

attributing negative outcomes to external factors such as bad luck.

8See, e.g., Weisbach (1995).
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Despite the strong evidence of this bias as part of human behavior9 ex-

isting accounting literature analyzing a managers effort incentives has

mostly neglected this bias so far.10 Hence, our work contributes to the

existing literature by systematically examining the influence of ability

assessment as a determinant for creating investment and effort incen-

tives. All of the analyses done in our work are based on principal-agent

models, which we extend to capture the influence of market reputation

and self-assessment of ability.

The remainder of this work is structured as follows. We start our

analysis, in chapter 2, with an introduction to the challenges arising

from managerial delegation in order to systematically derive the central

topic of this work. We find that delegation in combination with infor-

mation asymmetry and conflict of interest between the owner and the

manager of a company leads to two problems for the owner: an incen-

tive and a selection problem. After that, we show how approaches in

the existing theoretical literature try to address these problems using

two classes of principal-agent models. Finally, we discuss the impor-

tance of ability as one of the key determinants for a manager’s incen-

tives. Since there is usually a high level of uncertainty when assessing

ability, this uncertainty should be considered when analyzing a man-

ager’s investment decisions and effort incentives. We use this argument

to motivate our later analyses on the influences of reputation (market

uncertainty) and self-attribution bias (uncertainty in self-assessement).

The importance of external ability assessment by the market, i.e. a

manager’s market reputation, is the central subject matter in chapter 3.

We look at a situation of recent executive turnover, in which a newly

hired manager has to decide on the future of an investment project

9See Hastorf, Schneider and Polefka (1970); Wolosin, Sherman and Till (1973);
Langer and Roth (1975); Miller and Ross (1975) for evidence on self-attribution
bias.
10In behavioral finance, on the contrary, a growing stream of research has analyzed
this and other biases. For a brief overview on this literature and existing approaches
in accounting, see chapter 4.
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taken over by his predecessor. Based on a signal about the project’s

expected profitability, he has to decide whether to keep the project or

cancel it in oder to replace it with a new one of his own. The manager

is concerned with his future career and, hence, interested in his market

reputation in the sense that his utility function not only depends on

his (monetary) wage but also his reputation. We analyze the effects of

career concerns on the manager’s divest/invest decision depending on

his ability and discuss the consequences for the traditional literature

on investment incentives and the hiring process. Furthermore, we try

to shed some light on possible mechanisms explaining the relationship

between pre- and post-turnover company performance.

In chapter 4, we investigate the effects of self-attribution bias on

managerial behavior in a multi-period moral hazard setting with linear

compensation schemes. The manager does not know his own ability11

but learns it by observing the outcome of his work. Due to the bias, his

learning is not rational from the point of view of a rational principal.

We will compare this manager’s behavior and choice of effort level to

that of a purely rational one and draw conclusions how the bias alters

the choice of the right performance measures for that manager to create

effort incentives. In particular, will we see how this changes the op-

timal level of information detail for different bias and experience levels.

Finally, chapter 5 concludes by summing up the results of the pre-

vious analyses and commenting on their contribution to the existing

literature. We discuss the boundaries and limitations of the models

and its assumptions and provide some thoughts on possible extensions

of these models and further research. Proofs for the theoretical results

can be found in the appendix.

11This is particularly reasonable for inexperienced managers, who take their first
management assignment.



CHAPTER 2

Background on Managerial Incentives in the

Context of Delegation and Uncertain Ability

In this chapter we systematically derive the central topic of this

work, i.e., the challenges of creating the right managerial investment

and effort incentives, as a consequence of delegation. We find that due

to the separation of ownership and control hired manager’s may not

always behave in the company’s best interest. Thus, the owner of the

company has to actively create incentives for the manager such that

their interests are aligned. Furthermore, he has an interest to select

and hire the best manager available to work on his behalf. After clas-

sifying these fundamental challenges, we give an introduction on the

principal-agent framework as one of the most important theoretical in-

struments to analyze these. After a general introduction to this frame-

work, we briefly discuss specific existing approaches for the incentive

and selection problems. Finally, we show that ability is an important

determinant for analyzing a manager’s incentives. It is, however, also a

feature involving a high level of uncertainty. This uncertainty when as-

sessing ability consists of two sides: uncertainty on the market side and

on the side of the manager himself. To analyze the effects of both sides

of uncertainty, we introduce and classify possible extensions we will

use in our analyses of the effects of uncertain ability in the upcoming

chapters.

2.1. Challenges Arising from Managerial Delegation

2.1.1. The Separation of Ownership and Control. Unlike in

former times, when businesses were mostly family owned and decisions

where mainly made by the company owner, in modern corporations

external managers are hired to handle business on the shareholders’

11
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behalf.1 Not a single owner, but usually a larger group of minority

shareholders2 takes the position of the residual claimant and with it

the financial risk. These shareholders do not actively participate in

management decisions but delegate3 those to hired managers.

From an owner’s perspective, there are various reasons for this form

of delegation:4 Most importantly, shareholders try to diversify their

risks by investing in a portfolio of firms. As a consequence, they usu-

ally only have little shares of many companies. The importance of a

single investor is rather small. Therefore, a prevalent argument for del-

egation is that due to limitations of time and information-processing

capabilities5 owners cannot take all the decisions for their companies.

They have to delegate.6

Despite this necessity for delegation, owners may also benefit from

it. Hired managers may bring specific expertise necessary for their

position.7 Expertise, shareholders usually lack.8 Or they may have

superior private information, e.g. about the profitability of certain

investment decisions or the chances in a specific product market9 that

makes delegation to the manager favorable.10 Finally, in a dynamic

1See Smith (1776) and Berle and Means (1932) and Berle (1959) for early disquisi-
tions on the separation of ownership and control.
2We will use the terms owners and shareholders interchangeably in this chapter,
knowing that most equity holders only posses small shares in a company.
3Situations of delegation not only arise between owners and managers, but are
also essential for the relationship between central and divisional management. See
Milgrom and Roberts (1992) for an example.
4See Kräkel (2004) for an overview.
5See Williamson (1975); Williamson (1985) and Melumad, Mookherjee and Re-
ichelstein(1995) for studies on the importance of limited information-processing
capabilities for hierarchical organizations.
6See Melumad and Reichelstein (1987), p.1.
7Itoh (2001) calls this technological advantage.
8See Fama(1980); Fama and Jensen (1983).
9See Milgrom and Roberts (1992), pp. 544-545.
10Another approach to benefit from a manager’s private information is to create in-
centives for him to report these to the owner. Under specific assumptions, truthful
reporting can be achieved. Myerson (1979) established a theoretical basis for truth-
ful reporting referred to as the revelation principle. See Mas-Colell et al. (1995),
p. 493, for a more recent introduction to the revelation principle.
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Initial
situation

Additional
factors

Challenges

Subtypes

Delegation of management decisions

Conflict of
interest

Information
asymmetry

Alignment
problem

Selection
problem

Investment
incentives

Operational
incentives

Figure 1. Challenges of delegation, information asym-
metry and conflict of interest.

setting, another benefit of delegation is that it helps the owner to assess

the manager’s ability.11 This last point particularly important for our

model: in chapter 4 we will consider a model in which both manager

and owner do not know the manager’s ability but learn it by observing

the outcome of his work. We will see that learning is an important part

in understanding effort incentives of the manager.

2.1.2. A Classification of the Challenges Due to Manage-

rial Delegation. But there are also challenges arising from delegation,

despite the advantages. Delegation on its own does not lead to prob-

lems for the shareholders. Two additional factors that usually occur

in combination with delegation, however, do create certain challenges:

conflict of interest and information asymmetry. First of all, the objec-

tives of the manager may differ significantly from those of the share-

holders.12 While the shareholder is primarily interested in firm value

creation,13 the manager will rather optimize his own utility. This may

11See Sliwka (2001) for a more detailed explanation.
12Shleifer and Vishny (1997), pp. 742-744; Tirole (2001), pp. 1-2; and Kräkel
(2004), pp. 273-280 give an overview of possible misalignments.
13See Young and O’Byrne (2000), pp. 3-19, for reasons as why to pursue a share-
holder value approach.
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give rise to a conflict of interest between these two parties.14

The manager’s utility may differ from that of the owner in various

ways. For example, due to reasons of reputation, a manager may pre-

fer being in charge of a large corporation to a smaller company. Thus,

he puts too much emphasis on mere company size – a phenomenon

commonly described as empire building.15 Additionally, he may have

a tendency towards unnecessary corporate acquisitions for his personal

profit, like an expensive business car, office furniture or extended busi-

ness trips. Finally, his time horizon16 may differ from that of the more

long-term oriented shareholders. As a result, this may induce a prefer-

ence for short-term earnings and suboptimal investment levels.

A second factor potentially creating managerial challenges in sit-

uations of delegation is information asymmetry.17 The fact that the

manager possesses superior information can be beneficial for the com-

pany and is one of the reasons for delegation. It may, however, also

encourage him to behave in an opportunistic manner. A manager’s

private information – like his ability or information about his produc-

tivity – may be very valuable to the company, but might not always

be used in the owner’s best interest.

These two factors – conflict of interest and information asymme-

try – lead to two corresponding challenges for the shareholders: an

alignment and a selection problem. Due to the conflict of interest, the

shareholder has to align his and the manager’s objectives. As we will

14This conflict of interest has been subject to a broad band of research. See for
example Reichelstein (1997) for a discussion on goal congruence.
15See Baumol (1959); Williamson (1963) and (1964) for early analyses of empire
building and Baldenius (2003) for a recent one.
16The impatience of managers has been analyzed in a large body of research. This
includes Holmström (1989); Laux (1999); Pfeiffer (2003); Dutta and Reichelstein
(2005a) and Friedl (2005).
17In section 2.2, we will distinguish types of information asymmetry in further
detail.
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see in the next section, a common approach for this is to create incen-

tives using compensation contracts that let the manager participate

in the shareholders’ success. The alignment problem can be further

distinguished depending on the type of incentives needed. There are

those related to investment decisions and those related to operational

decisions:18 On the one hand, the shareholders want the manager to

invest their money only in projects that create value for them. On the

other hand, they want him to work hard and pursue activities enhanc-

ing revenue or reducing costs19. In reality, a combination of both of

these problems very often occurs.20

The second problem, the shareholders face, occurs one step before

the alignment problem. It can be described as a selection problem.21

Not only do shareholders want the manager to behave in their best

interest, they also want to delegate decision making to the most capa-

ble manager available for the job.22 This challenge does not only arise

for the shareholder in the hiring process, but is a recurring problem

in their relationship.23 The manager may have incentives to work un-

der false pretense and overstate his own abilities. The abilities of the

manager, however, are crucial for his productivity. Therefore, assessing

ability and selecting a good manager may have a large impact on the

performance of the company.

18See Friedl (2006) for details on the following thoughts.
19In chapter 3 we will see a model of career concerns, which combines both types
of incentives.
20Recent studies have, therefore, combined these two settings. See, e.g. Dutta and
Reichelstein (2002).
21Early approaches of solving the selection problem by assessing a job candidate’s
specific ability go back to the 1970s. See Laux (1972); Laux (1979), pp. 69-247;
Laux and Liermann (1997), pp. 218-233; and Kräkel (2004, pp. 119-121.
22Either given that there is more than one candidate, or that it takes a minimum
level of qualification to perform well.
23A shareholder may be fired, or existing contracts may not be renewed. See chapter
3 for one example analysis concerning the hiring/firing decision.
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Figure 1 summarizes the challenges of delegation we just discussed.

In this work, we will examine both kinds of problems in two principal-

agent models. Chapter 3 analyzes a combination of these two problems.

We will consider both a manager’s incentives in an investment decision

and the owner’s hiring decision when ability is uncertain and reputation

concerns are involved.24 The model in chapter 4 focuses on an incentive

problem. We will examine how a manager’s effort decisions strongly

depend on the agent’s learning about his ability and how the owner

should adjust incentives to incorporate these aspects.

2.2. Existing Approaches for the Incentive and Selection

Problem in the Theoretical Literature

2.2.1. The Principal-Agent Framework as a General Ap-

proach. Managerial delegation in combination with information asym-

metry and conflict of interest (between management and shareholders)

can create incentive and selection problems. In the existing literature,

one framework of growing importance to analyze these problems is that

of agency theory.25 In this section, we will give a short introduction to

this framework, as it is the basis used for the analyses in the remainder

of this work.

One person – the principal – engages another person – the agent –

to perform some service on his behalf, which involves delegating deci-

sion making authority to the agent.26 Thus, the delegation setting of

an owner and a manager, we have looked at so far, can be described as

an agency.27

The relationship between principal and agent is closely linked to the

kind of information asymmetry that exists between these two parties.

Most authors distinguish between two different forms of information

24See the next section 2.2 for a more detailed classification of this work with respect
to existing approaches.
25See Elschen (1991), p. 1004 or Milgrom and Roberts (1992), pp. 166-168.
26See Jensen and Meckling (1976), p. 308.
27For an overview of other possible agency relationships see, e.g., Jost (2001a).
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asymmetry: Hidden action and hidden information.28 Hidden infor-

mation describes a situation, in which one of the two parties has some

private information.29 Hidden action, on the other hand, means that

one of the two may perform an unobservable action. Agency theory

models classically distinguish between two basic problems. The first,

moral hazard, describes the problem of post-contract opportunistic be-

havior, as a result of unobservable action(s).30 The second, adverse

selection,31 on the contrary, analyzes situations of pre-contract private

information.32 In both settings, the two parties try to maximize their

utility: The principal wants to maximize the agent’s effort and mini-

mize the information rent he has to pay the agent due to his private

information. These two types of principal-agent models – moral hazard

and adverse selection – each address aspects of one of the two challenges

– the incentive and selection problem – we identified in the previous

section. In reality, both forms of information asymmetry can occur at

the same time. Therefore, theoretic models are often a mixture of the

two basic model types.33 In addition, other forms of game theory mod-

els with two or more players exist. Since these are of less importance

for our analyses, we skip their discussion.34

28In some parts of the literature, two additional types of information asymmetry –
hidden characteristics and hidden intention – are discussed. Most authors however
treat these as subtypes of the ones given here. See Arrow (1985), p. 38.
29Usually the party, which possesses private information is the agent.
30At the time of contracting, no information asymmetry exists.
31One of the first settings of adverse selection was the famous one described by
Akerlof (1970) for dealers and sellers of used cars.
32There is no consistent use of the four terms hidden information, hidden action,
moral hazard and adverse selection in the literature. Some authors use "moral
hazard" as synonym for "hidden action" and "adverse selection" as synonym for
"hidden information". Some use hidden information and hidden action as purely
post-contractual and call pre-contractual asymmetry "hidden characteristics". See
Kräkel (2004), p. 23. for a discussion of this topic.
33For example, in many moral hazard models with unobservable effort decision,
the agent is assumed to have superior information about his ability, an investment
decision or other measures of productivity.
34For a review of some models and their usage to analyze problems of business
administration, see, e.g., Jost (2001b).
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In the next two subsections of this chapter, we will present specific

existing approaches that address the incentive and the selection prob-

lem. In all of the upcoming discussions, we will always try to link the

these problems to specific existing model framework of principal-agent

theory.

2.2.2. Specific Approaches for the Incentive Problem.

2.2.2.1. The Two Determinants of a Compensation Contract. Our

discussion starts with the incentive problem. In order to align the

owner’s interests with those of the manager and create the right in-

centives, existing literature investigates the use of compensation con-

tracts.35 Through a contract, the owner tries to let the manager par-

ticipate in the creation of shareholder value, while minimizing total

compensation costs.36 Using such a contract to align interests bears

two basic problems: i) the basic structure of the contract and ii) the

measures used as basis for performance assessment.

The first problem focuses on the efficient distribution between the

two opposing goals of creating incentives and sharing risks.37 A stronger

linkage between company performance and management compensation

creates stronger incentives for the manager. At the same time, how-

ever, it transfers risk from the owner to the manager. The goal of an

optimal compensation contract is to give a solution to this trade-off.

If the manager is risk averse, there is an optimal level at which the

positive effects due to the additional incentives and the negative effects

from additional risk are in balance. This question of designing the op-

timal contract structure can be addressed in a classical principal-agent

setting.38

35See Laffont and Martimort (2001) or Bolton and Dewatripont (2005) for a com-
prehensive introduction to incentive and contract theory.
36Or in other words, maximize the owner’s overall utility.
37See Laux and Liermann (1997).
38Also called agency setting. See Ross (1973) or Jensen and Meckling (1976).
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The second problem deals with the question, which metrics to use in

a compensation contract. The question here is, how different measures

capture firm value creation. In practice, such contracts are usually

either based on a performance measure of the company’s market value

– using firm stock or stock options – or on some earnings or profitability

accrual. We will have a closer look at existing theoretical solutions to

these two basic problems of contract design.

2.2.2.2. The Structure of Compensation Contracts. Relationships

between the owner and the manager of a company are usually built on

some form of contract. This contract defines the agent’s compensation

for his work as a function of a performance measure. A simple form

of compensation would be a fixed pay. Such a contract would leave all

the risk of company performance with the principal and would create

no incentive for the manager to perform well. The compensation would

be constant and independent of the manager’s performance.

Besides this simple constant form, the compensation function could

be linear, convex, concave or a mixture of any of the afore mentioned.39

In the linear case, an increase or decrease in the performance measure

would result in an analogous increase or decrease in the management

compensation – weighted with some constant c ≤ 1. Specific for such a

contract is the fact that compensation has neither an upper nor lower

bound. The agent’s compensation can even become negative.40 This

form of contract therefore represents one extreme in the sense that it

creates strong incentives but also transfers a large level of risk.

In practice, compensation usually has an upper or lower cap.41 It

normally neither goes below a positive fixed value nor exceeds some

maximum.42 Compensation that only has a lower bound is represented

39See, e.g., Murphy (1999), p. 2505. Contracts may not always be continuous but
could involve discrete payments, e.g. when a certain performance level is reached.
40This is often referred to as punishment.
41See Murphy (1999), p. 2499. for a review of bonus contracts in the US.
42This form of compensation is both (locally) convex and concave.
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by a convex compensation function. A contract containing stock op-

tions is an example of such a convex function, as its lower bound is 0

and it does not have an upper bound.43

In the theoretical literature, one approach to determine the optimal

contract structure is to use a moral hazard agency model.44 The gen-

eral moral hazard model goes back to Holmström (1979).45 It considers

a single period situation, in which the principle offers a compensation

contract to the agent that depends on the agent’s output. It’s aim is to

describe a contract that creates the optimal utility from the principal’s

point of view.

This general moral hazard setting, however, can only be solved

under very specific conditions.46 Recent research has, therefore, used

simplifications of the general moral hazard model with additional as-

sumptions. A well solvable restricted version we will also use as a basis

for our analysis in chapter 4 is the LEN-framework, going back to Spre-

mann (1987) and Holmström and Milgrom (1987). It is based on three

basic assumptions:47

• Linearity: The model only considers linear compensation con-

tracts,

• Exponential utility: Both principal and agent have an expo-

nential utility function, and

• Normally distributed noise/risk term.

Recent research has extended this basic settings in many directions.

Some papers use multiple agents to model different hierarchy levels of

43See Friedl (2006), p.29.
44A different approach to create incentives is addressed in models of tournaments.
See, e.g., Lazear and Rosen (1981).
45See Gibbons (2005) for a review on the development of this model in recent years.
46See Rogerson (1985); Laux (1990); Mirrlees (1999) and Friedl (2006).
47See Kräkel (2004), pp. 36-45 for a brief summary on the results of the LEN
model.
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an organization48 or employ more than one action49 to model multi-

tasking.

Most important for our work, however, are dynamic extensions with

multiple periods50. In this setting, both principal and agent adjust their

beliefs as new information becomes available: they learn51. This learn-

ing changes their behavior. When deciding which action to take, now,

a manager has to consider the effects of his decision for the future, i.e.

they have to cope with the consequences of their actions. Moreover,

due to learning, the overall information quality manager and owner

have about important determinants, like their ability, productivity or

the economy, rises and with it, potentially, the quality of their deci-

sions. In many situations, learning, therefore, changes the behavior

of a manager. In these settings, dynamic multi-period models that

consider learning can lead to significantly different predictions on a

manager’s behavior than static models.

Our analysis in chapter 4 provides one example, where a manager’s

learning has a strong influence on his effort incentives. The analysis

incorporates a dynamic LEN model, in which a manager does not learn

rationally, but with a self-attribution bias. As a result, the manager

tends to become overconfident and exert more effort than a manager,

who learns fully rational.52 Using more complex models, and including

further characteristics of human behavior can, thus, lead to possibly

more accurate and realistic predictions.53

48See, e.g. Tirole (1986) and (1992).
49See Holmström and Milgrom (1991); Feltham and Xie (1994) or Dewatripont,
Jewitt and Tirole (2000) for multi action examples.
50See, e.g. Rogerson (1985) or Fudenberg, Holmström and Milgrom (1990).
51See Fudenberg and Tirole (1983) and Spence (1981) for early dynamic models
with focus on learning.
52For a more detailed description on self-attribution bias see chapter 4.
53The quality of the prediction of theoretical models does not always grow with
complexity. Sometimes simpler models may be more suitable to isolate very subtle
effects.
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2.2.2.3. The Choice of Performance Measures. The second part of

designing a compensation contract is concerned with the choice of a

performance metric. The owner wants to choose performance mea-

sures that capture the manager’s individual performance in terms of

creating value for his company. In practice, usually two general types

of performance measures are used: market based measures, which are

related to the company’s stock price, and accounting based metrics, like

earnings or sales. According to an early theoretical result of Holmström

(1979), every performance measure that gives additional information

about an agent’s action, should be included into the compensation

contract.54 In practice, compensation contracts usually try to consider

many different dimensions of a manager’s performance. The concept

of the balanced scorecard is one popular approach55 that systemati-

cally tries to incorporate different dimensions of performance. Due to

the importance in the recent scientific and practical discussion on the

choice of performance measures, we give a brief introduction on lit-

erature about residual income as a performance measure. After that,

we look at a stream of literature that is closely related to our analy-

sis in chapter 4 on the optimal level of detail for performance measures.

First, a large body of literature exists that analyzes creating incen-

tives for investment decisions using the residual income56 as a perfor-

mance measure.57 The goal of this was to analyze under which circum-

stance a linear compensation contract based on accruals could create

(strong) goal congruence58 for an investment decision. Goal congruence

means that the goals of the manager and the owner are aligned in the

sense that the manager only invests in projects that the owner would

choose himself. Regular earnings do not fulfill this, as they do not take

54This result is referred to as the informativeness principle.
55See, e.g., Küpper (2008), pp. 416-423, for an overview on the balanced scorecard.
56The most famous residual income measure is the EVA developed by Stern Stewart.
See Stern (2001) and Stewart (1991).
57The existing literature goes back to the two papers of Rogerson (1997) and Re-
ichstein (1997).
58For an overview of the different types of goal congruence see Mohnen and Bareket
(2007).
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into account the full cost of capital. The manager tends to overinvest.

In addition, if the manager has a different time horizon than the owner,

he may tend to prefer projects with early returns even when these are

not profitable. Reichelstein (1997) showed that residual income59 is the

only performance measure that can achieve strong goal congruence in

the context of linear compensation contracts. In the years since these

first results were pubished, a large number of papers have used this

framework, extended it, and transferred it to related topics.60

Secondly, some more recent analyses question the general benefit

of using all available performance information in its lowest level of ag-

gregation. These papers mainly use the two points of a) information

overload and b) career concerns to justify the usage of less perfor-

mance information. The literature on information overload states that

the quality of managerial decisions only increases with the level of in-

formation up to a certain level. Beyond that, it does not increase

anymore or may even decrease.61 On the other hand, recent research

showed that due to career concerns of a manager, it may be better from

the owner’s perspective to use more aggregate performance measures

in order to create effort incentives for the manager. More aggregate

performance measures provide less performance information, and have,

thus, a smaller effect on reputation. Therefore, using more aggregate

performance information, may alleviate negative effects of career con-

cerns on the manager’s incentives.62 The new and at first counterintu-

itive idea this stream of literature introduced was that less and more

aggregate performance measures may be better than the highest level

59Based on a specific pattern of depreciation.
60See, e.g. Dutta and Reichelstein (1999); Pfeiffer (2000); Reichelstein (2000);
Dutta and Reichelstein (2002); Baldenius (2003); Wagenhofer (2003), Dutta and
Reichelstein (2005a) and (2005b); Baldenius and Reichelstein (2005); Friedl (2006)
and (2007) and Rogerson (2008).
61See Eppler and Mengis (2004) for a review on the literature of information over-
load.
62For a detailed description and a model on career concerns see chapter 3. See
Dewatripont, Jewitt and Tirole (1999) and Arya and Mittendorf (2008) for recent
studies on the link between career concerns and the choice of performance measures.
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of detail. Our analysis in chapter 4 contributes to this literature by

providing a third reason, self-attribution bias, to support this finding.

At this point we skip the details, in favor of a thorough discussion in

chapter 4.

2.2.3. Specific Approaches for the Selection Problem. The

selection problem is a direct result of (pre-contractual) information

asymmetry. The better informed manager works for an owner. A com-

mon example for information asymmetry in this context is that the

manager has superior productivity information, such as his own abil-

ity. A situation like this, in which one party’s private information has

an influence on the outcome of the other party and may potentially be

used to harm the other party is called adverse selection.63 Since the

outcomes of managers with different ability may differ significantly, it

is in the owner’s best interest to determine which managers are good

and which are not. On the other hand, good managers want to dif-

ferentiate from bad managers to benefit from their higher ability. An

unfavorable result for the manager would that of adverse selection.

Therefore, these two groups – owners and good managers – have an

interest to resolve, or at least reduce, information asymmetry. Both

parties can take means to do so. In this setting, actions the better

informed manager takes to reduce information asymmetry are called

signaling.64 A widespread example is that of providing job references

from former employments or certificates for certain skills. On the other

hand, actions the manager takes are summarized by the term of screen-

ing.65 The owner may, for example, establish employee feedback of the

manager’s subordinates or introduce some other form of monitoring.

63See Mas-Colell and Whinston and Green (1995), p. 436.
64See Spence (1973) and (1974) for early results on signaling.
65See Rothschild and Stiglitz (1976) for an analysis on screening. See Kräkel (2004),
p. 28; Riley (2001) for a more details to signaling an screening.
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The corresponding adverse selection games are, therefore, called sig-

naling and screening games.

Using signaling or screening means, the information asymmetry

may be resolved. This is the case, if managers of different types can

be distinguished due to their behavior, i.e. if a separating equilibrium

exists. In case the two types cannot be distinguished, we speak of

a pooling equilibrium, as managers of different types are summarized

in the same pool.66 In chapter 3 we will analyze an adverse selection

model where both pooling and separating equilibria exist.67

2.3. Uncertain Ability as Determinant for Managerial

Incentives

2.3.1. The Influence of Uncertain Managerial Ability on

Investment and Effort Incentives. In the previous sections, we

have discussed the challenges arising from delegation and existing the-

oretical approaches to address and analyze these. In a next step, we

want to link these existing approaches to our work and, in particular, to

the analyses in chapters 3 and 4. The analyses in the upcoming chap-

ters examine how different aspects of uncertainty about a manager’s

ability changes his investment and effort incentives. We will first show,

which aspects of uncertain ability may have an influence on manage-

rial behavior. Then, we will describe how existing approaches can be

extended to analyze the influence of these aspects.

A manager’s skills and specific knowledge determine his productiv-

ity and the quality of his decisions. The more capable a manager is,

i.e., the higher his ability, the more likely will he take the right deci-

sions. Moreover, since a manager of higher ability is more productive,

he should have stronger incentives to work hard. Hence, ability is one

of the essential determinants for a manager’s behavior and the quality

66Next to these two types of equilibrium other less commonly used equilibrium
concepts exist, which are not used in this work. See Wilson (1977) or Riley (1979).
67See Kreps (1990) or Mas-Colell and Whinston and Green (1995), chapter 13 for
further details on adverse selection.
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of his work.

Ability, however, is not a directly observable or measurable metric.

Rather than that, in the relationship between an owner and a manager,

uncertainty about ability may arise in two forms (or a mixture of both):

• The owner (and external market) may only have an imperfect

assessment of the manager’s exact skills and ability or,

• the manager himself may not know it.

If the owner and the market do not know the manager’s ability, they

form beliefs about it based on the performance of the manager they

can observe. These beliefs are commonly referred to as the manager’s

reputation. The manager, on the other hand, is aware of the market

forming beliefs about his ability. Therefore, he considers effects on his

reputation when taking decisions. In other words, reputation concerns

change the manager’s behavior.

From the point of view of the principal this may lead to both forms

of problems we have discussed in the previous sections: an incentive

and a selection problem. The manager may choose to take only those

actions that improves his own reputation.68 He may, for example, in-

vest in prestigious projects, even when these have a high risk of not

being profitable. Reputation may thus increase the conflict of interest

between manager and owner and create additional incentive for the

manager to not behave in the company’s best interest.69 In addition, a

manager of low ability may take even higher risks to increase his own

reputation and "mimic" a good manager. This last aspect then leads

to the selection problems we discussed in the previous chapter and may

affect the owner’s hiring decisions.

68See chapter 3 for a more thorough discussion on career concerns.
69Other reasons for conflicts of interest between managers and owners actively
discussed in the literature include, e.g., differences in time horizon or the utility
function.
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In chapter 3, we analyze how this form of uncertainty affects a man-

ager’s investment decisions. We consider a manager who has just newly

joined a company and takes over business from his predecessor. Since

he is new to the company, we assume that he has superior information

about his ability. Furthermore, he is interested in his reputation, i.e.

we assume that he will have a gain in utility if he can improve his rep-

utation. A large number of empirical studies in the last decades has

analyzed various aspects of this setting of executive turnover.70 Espe-

cially, the effects of executive turnover on company performance and

its determinants has been examined in many different settings.71

Our findings contribute to the existing literature in several ways.

Most importantly, we find that reputation can change a manager’s in-

vestment decision significantly. For example, we can demonstrate that

reputation and career concerns provide one possible explanation for em-

pirical findings that new managers tend to reverse investment decisions

of their predecessor found, e.g., by Weisbach (1995). Furthermore, we

can show that a manager’s experience, i.e. age and tenure, have an

influence on his behavior as the decrease the likelihood for strategic

change. Hence, career concerns give an explanation for another well

established empirical result.72 Since a more detailed discussion of our

results and their contribution to the existing empirical literature is

given in chapter 3, we skip a more detailed summary at this point.

The second form of uncertainty that a manager may not know his

own ability is more characteristic for young executives, who have only

gained a limited level of experience yet. Due to this lack in experience,

they may not know their skills yet. Instead, they form beliefs about

their ability. These beliefs are then updated as they observe the output

of their work and with it the quality of their previous decisions. New

70See Kesner and Sebora (1994) and Brickley (2003) for a review of the literature.
In chapter 3, a more detailed discussion of the empirical literature is provided.
71See, e.g., Friedman and Singh(1989).
72See, e.g. Wiersema and Bantel (1992) or Huson et al. (2004).
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decisions they have to make, take these learnings into account and,

therefore, strongly depend on the way the manager learns.

In the beginning of a career, when only limited information is avail-

able, there is still a high level of uncertainty in the assessment of a

manager about his ability. New information may, thus, still have a

large influence on the manager’s beliefs and on his behavior. After

a long career with a history of many past successes and failures, this

uncertainty slowly decreases. The impact of new information on the

manager’s beliefs is small. His behavior becomes less ’volatile’. The

level of uncertainty about the manager’s ability on his own side has a

significant influence on his behavior.

In chapter 4, we will look at exactly this form of uncertainty, in

which the manager73 does not know his own ability, but learns it over

time. In order to analyze how a manager’s effort incentives depend

on the assessment of his own ability, we assume that he learns with

a self-attribution bias. A manager with self-attribution bias will take

too much credit for successes he observes. We will see, how the way

he learns – fully rational or biased – will change his behavior and have

implications on the way the owner should create incentives. Chapter

4 demonstrates that classical theoretical results on effort incentives

strongly depend on how the manager assesses his own ability. Hence,

this chapter especially contributes to existing theoretical literature.

2.3.2. Classification of the Behavioral Extensions in this

Work. Before we go into the analyses we want to briefly classify the

theoretical model extensions we use in the two upcoming chapters from

a purely modeling perspective. Both of the models extend existing ap-

proaches by integrating common human features in the context of un-

certain ability. As we have seen, early model approaches analyzing the

principal-agent relationship are built under very clear premises. Both

players are assumed to act purely rationally and opportunistic. For

73And the owner.
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example in case of the original moral hazard model, they have a very

easy utility function depending on some (monetary) wage. The only

non-monetary assumption made was that the agent bears costs for his

effort. The rationale behind this and other models was that of a homo

oeconomicus.74

In recent years, models – especially in finance75 – started to include

features from human behavior. At first this was mainly done in an

attempt to explain observations, classical models could not.76 More

recently, behavioral aspects have found their way into a large variety

of business research fields.77

From a modeling perspective, these behavioral features can be sep-

arated into two groups. The first group consists of those human char-

acteristics that change the agent’s utility function. For example, when

an agent exhibits gloating, he may profit from another agent’s low out-

put. An envious agent may suffer from another agent’s high level of

utility.78 On the contrary, the second group contains features of irra-

tionality with no direct linkage to the agent’s utility function. Rather

than that, these characteristics change more general assumptions of ra-

tionality within the model, like the agent’s thoughts about other players

or the general environment. An example for this is the "representative

heuristic". It says that people tend to see patterns in truly random

sequences.79 An agent with this feature will update probabilities in a

non-rational way.

In the following analyses in chapters 3 and 4, we will examine a

behavioral extension of each of these two groups. First, we will look

74This idea of the "Economic Man" goes back to Mill (1874).
75See Subrahmanyam (2008) for a recent overview on topics of behavioral finance.
76Barberis, Shleifer and Vishny (1998) and Daniel, Hirshleifer and Subrahmanyam
(1998) use behavioral features to explain stock market over- and underreaction.
77See Sandner (2007), chapter 3, for an overview of the existing literature.
78See Bartling and Siemens (2009).
79See Barberis, Shleifer and Vishny (1998).
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at a model with career concerns. As part of the analysis analysis, we

model that the manager does not only benefit from his monetary wage,

but also from a good market reputation as this may lead to valuable

career options in the future. Hence, this career concerns model is an

example of the second form of behavioral extension. After that, we

will examine effects of self-attribution bias. This bias changes the way

the agent learns and is, therefore, an example of the second form of

behavioral extension. A detailed description of these two characteristics

and the rationale behind them is given in the corresponding chapters.



CHAPTER 3

Effects of Reputation Concerns on Investment

Incentives After an Executive Turnover

In this chapter, we want to analyze the first of the two forms of

uncertainty about a manager’s ability we discussed in the previous

chapter. We consider a situation, in which a new manager has just

newly joined a company. He has to take an divest invest decision

for a strategic project he took over from his predecessor. The goal

of this chapter is to gain an understanding of how a manager, who

cares strongly about his reputation, decides in this divest decision as

compared to a manager who would not care about his reputation. In

other words, how reputation concerns influence a newly hired manager’s

investment decision.

3.1. Executive Turnover, Reputation, and Investment

Behavior

Recent studies, both empirical and theoretical, have suggested a

link between executive turnover and strategic change.1 Newly hired

managers tend to initiate major changes after taking over business.

They often do this regardless of the previous company success and

therefore of the real need for change. A recent example to demonstrate

this idea is the history of Deutsche Telekom with its CEO changes

from Ron Sommer to Kai-Uwe Ricke and finally to current CEO René

Obermann. Over the last fifteen years, following these changes in top

management, Deutsche Telekom constantly changed its organizational

structure and strategic focus: It excluded its internet division T-Online

1See, e.g., Wiersema and Bantel (1993); Greiner and Bhambri (1989); Weisbach
(1995); Sliwka (2001).
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just to reinclude it only a few years later. It moved from four busi-

ness units (under Ron Sommer) to three business units (with Kai-Uwe

Ricke) to only two (René Obermann). Central parts of their business,

like the fixed line unit T-Com, were merged with other units and re-

named from T-Com to T-Home to Telekom. Other large companies

with a long history of executive turnover, like Siemens, have shown

similar changes in organization and strategy. Empirical studies sup-

port this anecdotal evidence, by showing that the likelihood of change

and divestures is increasing at the time of executive turnover. Weisbach

(1995), e.g, provides evidence that newly hired CEOs tend to reverse

investment decisions previously made by their predecessors. He also

finds that his results are independent of the reasons for the executive

turnover. Kelly (1980) presents evidence that newly hired CEOs first

change organizational infrastructure before they change the company’s

strategy. Denis and Denis (1995) find that executive turnover is related

to changes in asset restructuring and the level of corporate control ac-

tivity. Furthermore, the overall number of top executive turnovers has

increased over the last years2 making this field of research yet more

important for future research.

In this chapter, we examine the setting of a new manager enter-

ing a company and taking over business in a dynamic adverse selection

model with asymmetric information. We distinguish between managers

of high and of low ability. The manager’s ability is his private infor-

mation, the external market only "knows" his reputation, i.e. its belief

about his ability. The newly hired manager has to decide whether

he wants to cancel an important ongoing strategic investment project

and replace it with one of his own or keep it. If he cancels the old

project, the probability that the new one is successful is influenced by

the his own ability. The project’s real profitability is unknown during

the game. He and the owner have, however, a signal about the project’s

2See, e.g. Kaplan and Minton (2006).
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expected profitability.

When the manager makes his cancelation decision, this decision

provides new information about the manager’s ability. The external

market will update his beliefs about the manager’s ability. According

to well established stream of literature that focuses on career concerns,

we assume that the manager is interested in his market reputation and

gains utility from this reputation. Hence, in the divest decision, he will

consider its influence on his reputation.

The analysis of our model in this chapter yields the following main

results. (1) Without career concerns, the manager behaves in the

owner’s best interest. No conflict of interest arises. (2) In the presence

of career concerns, managers of high ability are more likely to cancel

existing projects than managers of low ability. (3) If the manager is

interested in his market reputation an equilibrium exists that managers

will tend to cancel every project disregarding all positive signals about

its profitability. A conflict of interest between the owner an the man-

ager arises. (4) This effect is stronger, the better the reputation of

the preceding manager is. (5) In case of internal succession, managers

are more reluctant to cancel ongoing projects since they were usually

involved in the project prior to management turnover. (5a) If the new

manager was not too strongly involved in the project, the equilibrium

that the manager cancels every project arises less often. (5b) If he

was strongly involved in the project, an equilibrium exists in which the

manager does not cancel any project even if the signal suggests it is a

failure.

This chapter contributes and is related to two streams of literature:

the afore mentioned career concerns literature and the literature on

executive turnover and its influence on managerial and company per-

formance.
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The rationale behind the career concerns literature is as follows. In

addition to explicit incentives created, e.g., by a compensation contract

implicit incentives for a manager arise. These implicit incentives are

based on the assumption that actions3 taken today influence the mar-

ket’s expectations in the future. Therefore, these actions may change

a manager’s career opportunities.4 A manager interested in his career

will consider these implicit incentives when choosing his actions. This

is prevalently called career concerns.5

Career concerns problems can arise in multi-period principal-agent

settings.6 They are defined by a situation in which potential career op-

tions in the future may have undesirable effects on the agent’s behavior

today.7 The agent is interested in having a good market reputation and,

therefore, acts in ways to improve it. Actions that improve the agent’s

reputation may, however, not always be in the principal’s best interest.

For example, an agent may decide to hide certain private information

that would reduce his reputation, such as profitability information re-

garding one of his investment projects. Career concerns problems are

of high importance for labor markets - especially that of top level ex-

ecutives.8 We will analyze the behavior of a newly hired manager, who

is concerned in his career and, therefore, his market reputation after a

management turnover.

Theoretical research on career concerns, using a principal-agent

model, go back to Holmström (1982a) and (1999) as well as Holmström

and Ricart i Costa (1986). Focus of the first models of Holmström was

the influence of career concerns on managerial incentives with moral

3Such as effort or investment decisions.
4See Kräkel (2004).
5See Holmström (1982a) and (1999).
6For an overview on career concern problems see Borland (2006) or Kräkel (2004),
pp. 192-202.
7See Kräkel (1999) and (2004), p. 191.
8See Borland (2006).
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hazard.9 Other models that are more closely related to this work ana-

lyze the influence of career and reputation concerns on the manager’s

investment decisions.10

Our analysis and modeling is very similar to a recent work by Sli-

wka (2007) who also investigates a manager’s investment behavior in

an adverse selection career concerns model with executive turnover.

In his model, an incumbent manager has to decide whether to cancel

or keep an existing strategic project he originally initiated based on a

profitability signal from accounting. Like in our model, the manager

faces a trade-off between following the signal and potential negative

effects this might have for his reputation. As a result of this trade-off,

he shows that especially good managers are reluctant to change deci-

sions they once took themselves even if new information indicates that

these decisions were wrong. Therefore, Sliwka shows that management

turnover can be an instrument to enforce strategic change.

In contrast to our model, Sliwka looks at a pre-turnover setting:

An incumbent manager has to review his own decision and the owner

may replace this manager to enforce strategic change. In our setting,

we look at a post-turnover situation in which a new manager reviews a

decision by his predecessor. The basic modeling of reputation as part

of the manager’s long term utility function in our model is the same.

Our findings show that the result of management turnover enforcing

strategic change also determines the investment behavior of the new

manager after turnover. Moreover, contrary to incumbent managers’

reluctancy towards change, we show that new managers are ’too eager’

to change existing projects in the sense that they cancel even profitable

projects to increase their own reputation.

9At the end of Holmstöm (1982a) he also addresses a manager’s investment behav-
ior.
10See Narayan (1985a) and (1985b); Kanodia, Bushman and Dickhaut (1989);
Scharfstein and Stein; Boot (1992).
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Besides questions of investment behavior, career concerns models

are also used to analyze different unrelated settings such as brand ex-

tensions, choice of performance measures and diversification.11 This

shows that career concerns models have been widely used and accepted

in different fields and questions of current research.

The second related stream of literature is that examining the effects

of executive turnover. Due to the importance of managerial decision

making for a company’s success, executive turnover has been subject

of various empirical studies in the past with a wide variety of topics

examined. Those studies examining the relationship between executive

turnover and strategic change are most closely related our work. Our

results provide one possible explanation for the findings of, e.g., Weis-

bach (1995) that new managers tend to reverse investments made by

their predecessor. We show that this empirical finding may be due to

career concerns and reasons of reputation. A new manager may have

an incentive to reverse existing investments in order to differentiate

himself from his predecessor and build up his own reputation.

Secondly, our analysis sheds additional light on the relationship be-

tween CEO turnover and company performance. Previous results on

the relationship provided equivocal and partly contrary results. While

it is common consensus that CEO turnover and pre-turnover firm suc-

cess are correlated,12 the correlation between post-turnover company

performance (or firm value) and CEO turnover has proven to be more

complex. As it appears, a wide range of factors and determinants have a

large influence on post-turnover performance. Studies, especially more

recent ones, have tried to analyze these different determinants of post-

turnover performance. Most studies show increased firm performance

following CEO succession. Differences, however, seem to exist between

11See, e.g., Bebchuk and Stole (1993); Cabral (2000); Arya and Mittendorf (2008).
12See Brickley (2003).
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internal and external succession, forced or voluntary turnover or pos-

itive and negative pre-turnover performance13. Older research, which

found little or no influence of managerial turnover on firm performance

and firm value14 tried to explain their findings using the argument that

firing is often used as an instrument of scapegoating.

Our results contribute to identifying possible determinants for the

relationship between pre- and post-turnover performance. First of all,

our findings suggest that especially for well-performing companies ex-

ecutive turnover should have negative implications on company perfor-

mance.15 Our finding is due to the strong tendency of new managers

towards strategic change. For a poor-performing company, strategic

change bears new chances for performance to increase. For a well-

performing company, however, a manager who will change existing

strategies disregarding their current success, is more likely to destroy

company value.

In addition to that, we find that external succession is better for

poorly performing companies while internal succession reduces risks for

unnecessary change and is, thus, more appropriate for well-performing

firms. Our results, therefore, support empirical findings that positive

post-turnover firm performance is more likely for weak pre-turnover

performance as stated, e.g., by Friedman and Singh (1989). Further-

more, we are consistent with findings like those of Wiersema (1992)

or Huson et al. (2004) that external succession will more likely lead

to strategic change and better post-turnover performance for weakly

performing companies. Notice, however, that empirical studies draw

a highly ambiguous picture with contrary results. In particular, due

to the complexity of the underlying determinants, there is a countless

13See, e.g., Friedman and Singh (1989); Wiersema (1992); Denis and Denis (1995);
Weisbach (1995); Huson et. al (2004).
14See, e.g., Brown (1982); Lieberson and O’Connor (1972).
15Empirical literature on this topic is highly inconsistent since many has many
determining factors. See Kesner and Sebora (1994).
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number of studies with no or different results.16 Our results, hence,

suggest further analyses, which specifically control for pre-turnover per-

formance and the type of succession.

Finally, our results emphasize the fact that a manager’s age and

tenure reduce the likelihood of strategic change. This was pointed out

by a number of empirical studies, like, for instance, Grimm and Smith

(1991), Wiersema and Bantel (1992) or Brickley (2003). We show that

the tendency towards change is due to the manager’s wish to improve

or establish his reputation. This factor, however, is strongest when

there is still a high level of uncertainty about his ability in the market.

With age and tenure this effect loses importance, as the market has

already formed a strong belief about the manager’s ability. A single

observation does no longer have an effect as strong as in the beginning

of the career. Therefore, the willingness to change for reasons of repu-

tation decreases and so does overall likelihood of change.

For an overview of the empirical literature on CEO turnover see

Brickley (2003). A summary of the research about CEO succession

and its determinants is given by Kesner and Sebora (1994).

The analysis in this work can be seen as at the interface of these

two streams of literature. Besides this model and the afore mentioned

one of Sliwka (2007), other similar models, which also combine the

two streams, exist.17 These models focus on the owner’s firing decision

and show how it can lead to strategic change, subordinate motivation

or scapegoating. Our focus is not the influence of forced turnover.

Rather, we examine managerial investment behavior in light of career

concerns and the impact of the owner’s hiring decision.

16See Kesner and Sebora (1994) for a detailed overview of the studies of the last 30
years.
17See, e.g., Hoeffler and Sliwka (2003); Dezsö (2004).
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The structure of the remainder of this chapter is as follows. In

section 2 the basic career concerns model is developed to analyze the

manager’s post-turnover investment behavior. The equilibria of the

game are derived. In section 3 the model is extended to differentiate

the effects of internal and external succession. Section 4 concludes.

3.2. Analyzing Investment Behavior Following Executive

Turnover

3.2.1. The Basic Model. We consider a situation in which a

company owner O (she), delegates management decisions to a hired

manager. Both of these are risk neutral. In contrast to before, we fur-

ther assume that the management of the company has just changed,

i.e., that we have a new manager Mnew (he) . This manager just took

over his position and the ongoing business of the company from some

former manager – his predecessor. At this point of the analysis, we

will not look at the exact circumstances of this management turnover,

but just take the change as a fact. In a later model extension, we will

then differentiate between internal and external succession.18 Later, it

will be necessary to refer to the preceding manager, who just left the

company. We will refer to him as Mpre. For this manager, the players

share a common belief about his ability – the predecessors reputation

âpre. This does not change during the game, but can be treated as an

exogenous variable.

The new manager has a certain managerial ability a, which deter-

mines how well he can perform in his job. He can be of either high

ability, i.e. a = aH , or of low ability, i.e. a = aL, with 1
2
< aL < aH .19

The ability a of the manager is his private information.. We assume

that nature chooses it at the beginning of the game in period 0. The

owner and the outside market share an ex ante belief about the man-

ager’s ability. This is given by the probability η that he is of high

18See section 3.3 for further details.
19We assume that all managers can only be of high or low ability.
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ability, i.e., Pr [a = aH ] = η. This probability η is the result of the

manager’s previous success at work, as observed by the market. Very

closely related is what we call the manager’s reputation.

The reputation of the new manager at time t is given by

ât = E [a |Ht] ,

where Ht is the game’s history up to period t, i.e. the information

the market has obtained up to t. This notion of reputation follows

the intuition that reputation is the manager’s ability as perceived by

the market. For ease of notation, we will sometimes just use â for the

initial reputation at the beginning of the game instead of the formally

correct term â1. The manager’s initial reputation at the beginning of

the game in t = 1 is given by

â = â1 = η · aH + (1− η) · aL.

The reputation of the manager changes during the game as the market

observes the manager’s behavior and the outcome of his work. The

manager is aware, what effect his actions might have on the external

assessment of his ability. This fact will be essential for this chapter’s

further analysis.

The manager is hired to perform two tasks: A strategic investment

and an operational task. The first one consists of investing the existing

limited resources in an overall strategic project that determines the

long-term success of the company. The latter is determined by daily

operational business the manager needs to do to keep the company run-

ning. The manager’s potential success in both of these tasks depends

on his ability.

We first look at the strategic investment task in more detail. Ex-

tending most of the existing approaches, which neglect past investment

activity, we assume that the company’s business is up and running.



3.2. MANAGERIAL BEHAVIOR AND EXECUTIVE TURNOVER 41

Specifically, we consider a situation in which there is an ongoing strate-

gic investment in form of a project P which uses considerable resources.

This project P ∈ {Πinv, 0} can either be profitable, i.e., P = Πinv, or

not, i.e., P = 0. While the project is still running, the profitability is

unknown to the manager, the owner and the external market. Only

at the end of the game, the project will create payoffs for the owner

according to its profitability. These payoffs will be publicly observable.

During the game, the manager and owner will, however, receive a

signal s predicting the profitability of the ongoing project. This signal

is not available to the external market. It is a leading indicator of

the project’s future success, coming, e.g., from the company’s internal

accounting systems. Just like the project, the signal can either indicate

succes, s = Πinv, or failure, s = 0. We further assume that the quality

of the signal is σ < 1. More precisely we have

Pr [P = Πinv |s = Πinv] = Pr [P = 0 |s = 0] = σ.

In general, the profitability of a project P is determined by the

ability of its initiator ι(P ). If ai is the ability of the project P ’s initiator,

then its profitability is given by

Pr [P = Πinv] = ai.

Due to this link between a project’s profitability and its initiator’s abil-

ity, it is important to know the initiator. Since the ability is not known

to the market, the project’s outcome will give a signal about the ini-

tiator’s ability to the external market.

At the beginning of the game, it is the new manager’s decision how

to treat the ongoing project P . He has two options. He can either

leave the project as it is, the decision denoted δ = K, or he can decide

to cancel the project and reinvest the free resources in a new project,

denoted δ = C. In the latter case, project P gets replaced by a new

project P̃ ∈ {Πinv, 0}. We assume that resources are limited so that the
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manager is not completely free in his investment decisions. In particular

he cannot invest in an arbitrary number of projects at the same time.

While the initiator of the old project was Mpre, we would then have

ι(P̃ ) = Mnew. The expected profitability would depend solely on the

new manager’s ability, i.e.

Pr
[

P̃ = Πinv

]

= a.

The decision the manager makes about whether to cancel or keep

the project can be observed by both the owner and the outside mar-

ket.20 We assume that it is always in the owner’s best interest to keep a

project with a positive signal s = Πinv regardless of the new manager’s

ability. This means that the quality of the signal is sufficiently large,

i.e. σ > aH > aL. In our later analysis, due to this fact the manager

faces a trade-off in his decision. On the one hand, he wants to increase

the company’s expected prospects by keeping profitable projects. On

the other hand, he could improve his own reputation by initiating a

successful project of his own.

Besides the strategic project, the manager works on (every day)

operational business. We assume that this business and especially its

success is fully determined by the manager’s ability. At time t = 2 the

company and, hence, the owner receives operational payoff πop from

this task. We assume that

πop =

{

Πop , for a = aH

0 , for a = aL.

Therefore, after this payoff is observed, the information asymmetry

about the manager’s ability between the owner and the manager is re-

solved. Both owner and manager then know Mnew’s true ability.21

20Remember, the owner has superior knowledge. Unlike the external market, he
knows the internal signal s indicating the profitability of the project.
21Since we do not consider a firing decision in this model, this will, however, not
have a direct implication to the following analysis.
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Looking at the payoffs of the game and resulting utility for the

two players, we get the following setting. First, the operational payoff

is achieved in period 2. It is entirely consumed by the owner of the

company. The manager only participates in the company’s long-term

strategic success represented by the investment project. Second, the

strategic project’s payoff is achieved in the final period 3 of the game.

The manager’s overall utility πM at the end of the game consists of

two components: an investment component from the strategic project

πinv and a reputation component πrep.

πM = πinv + πrep

The first part is his share of the project’s payoff. It is simply given

by

πinv =

{

α · P δ = K

α · P̃ δ = C,

where α < 1 is a given fixed share from a linear compensation con-

tract.22 We call the utility the manager gets, if the project is a success

ωP , with

ωP := α · Πinv.

So, his utility from the strategic project can be either ωP in case of a

success or 0 in case of a failure.

The second part of his utility is reputation utility. It is determined

by the manager’s reputation at the end of the game, i.e.,

πrep = â3 · ωR,

where ωR is a constant measuring the importance of reputation to the

manager. We assume that the manager gains utility from his reputa-

tion for reasons of career concerns. A better market reputation could,

22Note that we do not focus on determining the optimal bonus contract. Rather,
we analyze the manager’s behavior in the presence of career concerns.



3.2. MANAGERIAL BEHAVIOR AND EXECUTIVE TURNOVER 44

t
0.1 0.2 1.1 1.2 2.1 2.2 3.1 3.2

Nature

chooses

ability a

Players

form

belief â
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Figure 1. The basic game’s timeline of the model in
chapter 3.

for example, give the manager higher paid job opportunities in the fu-

ture.23 Therefore, πrep captures these long-term prospects due to career

concerns.

The manager’s reputation ât changes during the game, when new

information regarding the manager’s ability becomes available to the

external market. The market observes the manager’s cancelation de-

cision and the project outcome and draws conclusions upon the man-

ager’s ability a. Note that the market’s updated beliefs due to the

cancelation decision depend on the different behavior of the two types

of managers in equilibrium. The behavior of the manager depends on

how strongly he weighs reputation effects, ωR, as compared to the po-

tential monetary project payoff, ωP .

The owner’s overall utility πO consists of the full operational payoff

πop and the residual payoff from the strategic project:

πO = πop +

{

(1− α) · P δ = K

(1− α) · P̃ δ = C.

Table 1 summarizes the timeline of this basic model. Later, we will

extend this basic model to capture and analyze the specific effects of

internal vs. external executive succession. In the forthcoming section,

we will study the manager’s incentives due to the structure of his utility

23See the previous section for an overview on career concerns.
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function and derive its implications on the two types of managers’

behavior – high or low ability – in equilibrium.

3.2.2. Reputation Concerns and Managerial Investment Be-

havior. In the following section we want to analyze the implications

of the manager’s career concerns on his decisions regarding the ongoing

project. Accordingly, we have to identify the new manager’s behavior

in equilibrium contingent on both types of managers’ utility function.

The concept used throughout the following analysis will be that of per-

fect bayesian equilibrium.

As a first conclusion from the setting described above, note that in

any pooling equilibrium the manager’s reputation remains unchanged

if he decides not to cancel the project. This is the case since the success

or failure of a project will only change reputation of its initiator.24 On

the other hand, for a non pooling equilibrium the cancellation decision

itself may, of course, give the market new information regarding the

manager’s type.

The following analysis is determined by the two parts of the man-

ager’s utility function: payouts from the project and benefits from

reputation. The expected prospects from the ongoing success do not

depend on his ability but only on that of the initiator – his predecessor .

On the other hand, by his cancelation decision he is able to give the

external market a new signal about his ability. This may lead to an

increased reputation and related utility. He, therefore, faces a trade-off

of choosing between payout from the ongoing project and prospects

from increased reputation.

To find out whether it is optimal for the manager to cancel or keep

the project, we have to compare expected prospects for both of these

options. We do this by evaluating the changes in utility that result

24Since in pooling equilibrium both types of managers do the same, the market
cannot derive new information from the mere fact that a manager has or has not
canceled a project.
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from canceling the project instead of keeping it. These changes from

canceling will be denoted as ∆πinv, for project payoff, and ∆πrep, for

the reputation prospects. A manager will decide to cancel a project if

and only if these two (possibly contrary effects) will yield an expected

positive payoff, i.e., E[∆πrep +∆πinv] ≥ 0.

We will first look at the effects from project payoff. This first part is

straightforward. Expected utility from starting a new project solely de-

pends on the ability of the manager and the profitability signal s of the

old project. As we have seen, a manager of high ability is more likely

to start a profitable project. Thus, his expected utility from project

success is always larger than that of a low ability manager. Note, how-

ever, that by definition the payoff from canceling a profitable project

is negative for both types, i.e., ∆πinv < 0. The following proposition

summarizes the effects the cancelation of the project has on πinv:

Proposition 3.2.1. Let ωP = αΠinv be the manager’s utility in case

of a successful project payoff. In t = 1, when he has to decide how to

treat the ongoing project P in period 1, we get the following results.

(i) The change in the manager’s expected utility from project pay-

off, when canceling the project P is given by

∆πinv =

{

ωP · (a− σ) , for s = Πinv

ωP · (a− (1− σ)) , for s = 0

with ∆πinv < 0 for s = Πinv and ∆πinv > 0 for s = 0. 8

(ii) ∆πinv is strictly increasing in the manager’s ability a. In

particular, a manager of high ability will, regardless of the

signal s, always gain more (or to put it differently lose less)

from canceling a project than one of lower ability.

�

The intuition behind the fact that the cancelation of a profitable

project is less costly for a manager of high ability is because he can be

more confident about the success of his own newly initiated project.
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The payoffs do depend on the quality σ of the signal s. As the cer-

tainty of the signal raises, it gets more profitable to follow the signal.

Conversely, deciding against the signal yields lower expected payoffs.

A direct implication of the proposition above is as follows. With-

out the reputation utility, it is always in the manager’s best interest

to follow the recommendation derived from the signal s. The manager

would always behave in the owner’s best interest. When effects on

reputation are also considered, this no longer holds, as the following

analysis shows.

The effects of a cancelation decision on the manager’s reputation

are more subtle to calculate. Recall that we defined πrep as the newly

hired manager’s reputation â3 at the end of the game, weighted with

some constant ωR. This factor represents how important reputation

for the manager is. The reputation at the end of the game depends

on two factors: initial reputation and the manager’s ability. First, it is

determined by the manager’s initial market reputation when he enters

the company â. Secondly, the manager’s true ability a will influence

his decisions during the game and, therefore, has an impact on his rep-

utation at the end of the game: If the manager decides to cancel the

project, the success of his new project depends on his ability. Thus,

the observed project outcome in that case changes his reputation. Con-

sequently, at the time he makes the decision the manager takes into

account the expected reputation effect of canceling. For that, he has

to compare his reputation in case of a success outcome to that in case

of a failure.

To illustrate this, let ã|S be the (ex ante) expected reputation at

the end of the game when Mnew decides to cancel the ongoing project

and his new project turns out to be a success, i.e.,

ã|S = E
[

â3

∣
∣
∣δ = C ∧ P̃ = S

]

= η̃|SaH + (1− η̃|S)aL,
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and let ã|F be the according value if he cancels but his new project

is a failure (P̃ = F ). Then the expected reputation utility of a manager

of ability a is simply E [πrep] = a · ã|S + (1− a) · ã|F .25

The arguments from above on the effects of a cancelation to the

manager’s utility yields a first result in our equilibrium analysis. Like

suggested by proposition 3.2.1 (ii), we get that managers of high ability

are more likely to cancel the ongoing project of the preceding manager

in the following sense.

Lemma 3.2.2. For any value of ωP and ωR, there will never be an

equilibrium in which only a manager of low ability will cancel a given

project whilst a high ability manager will keep it. �

Using this lemma, we can now investigate the equilibria of the game.

The behavior of a manager depends on how important reputation is

compared to the potential monetary project payoff. This is represented

by the ratio ωR

ωP
. In order to determine perfect bayesian equilibria, we

have to examine the different manager types’ utility function. Expected

utility, however, is not only determined by the manager’s own strategy

but also by the strategy a manager of different ability type would have

in equilibrium.

When neglecting reputation, we have already seen that there is no

conflict between the owner’s and the manager’s best interest. This fact

also remains valid when the manager only cares little about his rep-

utation. In this situation, reputation effects are not large enough to

outweigh the incentives created by potential utility from project suc-

cess.

On the other extreme, when the importance of reputation is very

high, potential prospects from reputation outweigh potential losses that

managers might suffer from canceling projects with a positive signal s.

25Note that ã|S > ã|F , as a successful project will never reduce the manager’s
reputation, whilst initiating a failing one might.
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In other words, in this case both types of managers will cancel any

project regardless of the profitability signal s. The following proposi-

tion summarizes these findings.

Proposition 3.2.3. Consider the manager’s cancelation decision in

period t = 1.

(i) When the newly hired manager gains very little from having a

good reputation, i.e., when the quotient ωR

ωP
is small, or when

the uncertainty about the manager’s ability is very small, i.e.,

â ≈ aL or â ≈ aH , an equilibrium exists in which both types

of managers always behave in the owner’s best interest and

only cancel projects with a negative signal s = 0.

(ii) When the importance of reputation gain for the manager is

very high, i.e., for high values of ωR

ωP
, and when additionally

the manager’s initial reputation is high, i.e. for large val-

ues of â, an equilibrium exists in which the manager cancels

any project disregarding the profitability signal s and his true

ability.

�

Both of these equilibria are pooling equilibria. Hence, since both

types of managers behave the same way, the outside market can update

its beliefs solely based on the observed project success if he decides to

cancel.

Looking at the two cases in detail, the equilibrium in (i) can only

be sustained if there are no incentives to cancel profitable projects for

a new manager of high ability.26 The equilibrium in (ii), on the other

hand, can only be achieved, once the importance of reputation is large

enough for a manager of low ability to cancel a project with positive

signal s = Πinv.

26By lemma 3.2.2, this directly implies the same for a manager of low ability.
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The requirement for (ii) that initial reputation â needs to be large

enough seems counterintuitive at first. The reason for that is as follows.

Since this is a pooling equilibrium where both types of managers cancel

any given project, when a manager decides not to cancel a project, the

market will know that this is a manager of low ability. This is due to

the fact that a low ability manager is much more likely not to cancel

a project. The higher the initial reputation is the more does the man-

ager fear to loose this good reputation. Thus, a low ability manager

will not depart from the equilibrium path. For the same reason, the

change in reputation utility is much higher in case (ii) than it is in (i).

When both players cancel all projects in equilibrium, the external mar-

ket learns more about the manager’s true ability in the off-equilibrium

case than in (i) where only the project payoff provides new information

about the agent’s ability. Departing from the equilibrium path is much

more costly in (ii) than in (i).

The exact payoffs from canceling as compared to keeping the project,

i.e. ∆πrep, in these two cases are illustrated in figure 2. The equilibrium

is reached when both graphs stay below – case (i) – or both exceed –

case (ii) – the dotted horizontal line of the project utility πinv. The

dashed line, which represents reputation payoffs from canceling for the

low ability manager, is always below the solid one of the high ability

manager. In the case of (i), it is even negative. This shows that man-

agers of low ability suffer a reputation loss when canceling a project in

the case of equilibrium (i). Most notably, this means that even when a

bad manager cancels a project which is signaled to be a failure (s = 0)

he faces reputation loss. However, this loss at low levels of ωR

ωP
is not

large enough to outweigh the additional monetary prospects arising

from canceling.

Besides the pooling equilibria of the previous proposition, the result

of lemma 3.2.2 will lead to another, non-pooling, equilibrium. An equi-

librium exists, in which only high ability managers cancel all projects.
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â

∆πrep

−∆πinv(aH)

aL

(i) Both do not cancel
profitable projects

Equilibrium exists

aH

b b

High ability manager Low ability manager

â

∆πrep

aL aH

−∆πinv(aL)

(ii) Both cancel any
project, disregarding s

Equilibrium
exists

b

b ∆πrep and ∆πinv break even

Figure 2. Utility from reputation compared to project
utility for the two equilibrium cases of proposition 3.2.3.

Precisely, for intermediate importance of reputation, i.e. for intermedi-

ate values of ωR

ωP
, an equilibrium exists, in which a high ability manager

will cancel all projects and a manager of low ability will only cancel

unprofitable ones. In this setting, keeping a project will give the mar-

ket the information that the manager is of low ability. Therefore it

can only be sustained if a low ability manager’s loss in reputation is

smaller than the potential loss from canceling profitable projects. This

is summarized in the following proposition.

Proposition 3.2.4. For the cancelation decision, we get a separating

equilibrium in the following situation.

(i) When managers neither care too much nor too little about

their reputation, i.e. for intermediate values of ωR

ωP
, and when

the manager’s initial reputation â is large, an equilibrium ex-

ists in which low ability managers only cancel unprofitable

projects whilst high ability managers cancel all projects.

(ii) The upper and lower bounds for which values of ωR

ωP
the equilib-

rium in (i) exists, depends on the reputation of the preceding

manager. Specifically, the higher the preceding manager’s rep-

utation âpre is, the smaller is the lower threshold level of ωR

ωP

for the equilibrium to exist. Conversely, the range, in which

the equilibrium exists, is decreasing for larger âpre, i.e., the
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upper boundary is decreasing stronger than the lower thresh-

old value.

�

â

ωR

ωP

aL

Equilibrium exists between
lines of the same kind

aH

Figure 3. Changing threshold levels in the equilibrium
of proposition 3.2.4: solid lines for low reputation pre-
decessor (âpre = aL), dashed lines for high (âpre = aH);
arrows indicate the change as âpre increases.

The connection between the reputation âpre of a preceding man-

ager who is no longer working for the company is puzzling at first.

The intuition behind it is that if the ongoing project was started by a

manager of high ability, the market beliefs that it is less likely to be

a failure. That means a signal s = 0 is less likely to occur. As the

external market does not know the accounting signal s, the preced-

ing manager’s reputation is the best available information regarding

project’s success. This, however, means that the probability that the

manager intentionally cancelled a profitable project rises in âpre. Since

managers of high ability are more likely to take this step, a cancelation

will signal a higher level of ability. Hence, the threshold level for this

equilibrium rises in ωR

ωP
.

On the other hand, this effect is even stronger for a low ability

manager: The potential reputation gain for a low ability manager is

therefore even larger. As a result, the threshold to leave this equi-

librium – and cancel the project instead – is decreasing faster for a
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low ability manager than for one of high ability. The range in which

the equilibrium is sustained becomes narrower for growing âpre. The

higher the preceding manager’s reputation is the more does canceling

give the newly hired manager the chance to distinguish himself from his

predecessor and potentially gain more in reputation. These changing

threshold levels are illustrated in figure 3.

Another striking result of proposition 3.2.4 is that it reveals possible

situations, in which the company might be better off with a manager

of low ability. Managers with high ability are more likely to cancel

profitable projects. This can destroy company value. In the light of

career concerns, the owner’s hiring strategy may become more complex

as simply picking the candidate with the highest expected ability (i.e.,

reputation) available. We will further investigate the rationale behind

a possible hiring decision in the next section. Before we do, figure 4

gives an overview of all the equilibrium results we have obtained so far.

3.2.3. The Influence of Career Concerns on the Hiring De-

cision and Management Contracts. Due to career concerns, a

newly hired manager may not behave in the owner’s best interest. This

phenomenon consists of two aspects. On the one hand, new managers

of high ability who care much about their reputation have an incentive

to cancel potentially profitable projects. In other words, they have an

incentive to stop all of their predecessor’s business to gain in reputa-

tion from possible success of their own project. On the other hand,

managers of low ability with high reputation may be afraid that the

market learns about their true ability. Thus, they try to mimic a high

ability manager’s behavior and cancel profitable projects as well.

In this section, we analyze the influence of last section’s results on

the owner’s hiring decision. We assume that she has to pick her new

manager only based upon his reputation and the firm specific need for

strategic change. In the forthcoming analysis, we suppose that the

owner has a pool of potential candidates to choose her new manager
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ωR

ωP

aL aH

Both cancel
every

project

No manager cancels unprofitable projects

Only bad managers cancelgood projects

Both cancel all projects or
both cancel only bad projects

Both
only

cancel

bad
projects

Figure 4. Equilibria of the game by parameter - impor-
tance of reputation determines the manager’s behavior in
equilibrium.

from. In reality this may not always be the case. For our analysis this

assumption can be relaxed to the requirement that there are always

enough managers with a poor reputation.27 Note that without career

concerns the hiring decision would be easy. The owner would pick the

manager with the best reputation, i.e., the one who is most likely of

high ability. We consider a situation in which the owner has to hire

a new manager. The owner knows the profitability signal s and will

therefore include it in her hiring decision.

To determine the owner’s optimal hiring decision, we have to ana-

lyze her expected utility depending on her decision. Her utility is de-

termined by the project’s profitability and the operational payoff πop.

27This assumption, on the contrary, appears to be reasonable, since especially man-
agement rookies will not have a high reputation right from the beginning of their
career.
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The operational payoff is fully determined by the new manager’s abil-

ity. This means that if the owner decides not to hire the best available

candidate, her expected utility from operations E[πop] will decrease.

On the other hand, the higher the newly hired manager’s reputation

is, the more likely is he to cancel profitable projects. The owner there-

fore faces a trade-off between these two parts of her utility.

The owner’s optimal hiring decision depends on the profitability

signal s. If the signal indicates that the ongoing project is a failure, i.e.

s = 0, the analysis is straight forward. High ability managers have a

greater tendency to cancel existing projects from their predecessor and

are also more likely to create higher operational prospects. The owner

will pick the manager with the highest reputation â available to take

over business and maximize her utility.

If the project is signaled to be a success, i.e. s = Πinv, this becomes

more complex. On the one hand, the owner wants a manager with high

ability to maximize expected operational payoff E [πop] and to have a

good manager for future investment decisions. On the other hand, a

manager with lower reputation may be more likely to behave in her

best interest and keep the profitable project. As a direct result of the

previous section’s equilibrium analysis, we get the following results.

Proposition 3.2.5. Let the business of a company be running well,

i.e., internal profitability signal s indicates success. Further assume

that the ongoing strategic investment project P is of significant im-

portance as compared to other daily operational business, i.e., Πinv

Πop
is

sufficiently large. Then, for medium values of ωR

ωP
, we get the following

results.

(i) If the owner cannot effectively, e.g. as part of a contract,

detain the manager from canceling the ongoing project, then

there may be a situation, in which hiring the candidate with

the best reputation will not maximize the owner’s expected

utility.
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(ii) If the owner can prohibit project cancelation, she should do

so.

�

For the case of failure, i.e. s = 0, the rationale for the hiring de-

cision follows the line of argument from above. One might argue that

the owner should simply include conditions regarding the future of the

project in the contract between her and the new manager. However,

since we assume that this project represents an essential part of overall

company strategy, defining exactly how the manager has to handle the

project bears severe limitations and foils the idea of managerial dele-

gation. In reality, the situation might, therefore, be a mixture of the

two cases above. The owner might bear certain costs when limiting

the manager’s scope of decision making, for example, by reducing the

attractiveness of the position. Managers of high ability and reputation

may not be willing to accept a contract with such constraints or may

want a premium to accept it. However, both cases28 show that the

effects of the previous section may influence both the hiring decision

and the contractual arrangement.

The result not to hire the best manager available appears counter-

intuitive at first. The intuition behind it is that there may be situations,

in which the owner has such a strong interest in bringing the company’s

ongoing projects to a (presumably) successful ending that this might

even outweigh negative effects the company may suffer from not choos-

ing the best manager available. The owner trades possible operational

utility πop against strategic stability.29 These results show that high

reputation managers’ tendency to cancel existing projects, disregard-

ing their profitability, induce further complexity into the owner’s hiring

and contractual process. The company’s overall pre-turnover success

28Or a combination of the two.
29In reality the situation is far more complex and the benefits from having a man-
ager of high ability have many dimensions to it.
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should be considered in hiring and contracting decisions.

Owners try to get the best manager available to run their compa-

nies. However, the better their business is running, i.e., the better the

ongoing projects from the previous manager are, the larger incentives

get, not to hire the best manager to prevent project change. Our re-

sults give one possible explanation for existing empirical findings that

managerial turnover has negative effects on well performing compa-

nies.30 We state that one reason for that may be career concerns of the

new manager, who will be too eager to change existing business. In

case, the existing business is poorly performing, this is not a problem

and even in the owner’s best interest. If, however, the new manager

takes over a well performing business, his eagerness to change existing

projects may jeopardize existing company success. The manager may

cancel profitable projects only to replace them with his own in order to

be linked to their potential success. For reasons of reputation, he will

do this even when he knows that his own projects are less likely to be

a success.

In the next section, we extend this analysis by differentiating be-

tween two types of management turnover: internal succession and ex-

ternal succession.

3.3. Differentiating Between Internal and External

Succession

3.3.1. The Extended Setting. So far, we have only looked at a

situation in which a new manager enters a firm to take over business,

i.e., at a situation of external management succession. Yet, in many sit-

uations in reality, we have internal succession in management turnover.

Especially vacant CEO positions are often filled by internally recruited

managers, e.g., by former divisional officers. Moreover, empirical stud-

ies have shown differences in post-turnover performance related with

30See, e.g., Friedman and Singh (1989); Wiersema (1992); Denis and Denis (1995);
Weisbach (1995) or Huson et. al (2004).
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the type of succession decision.31 In the forthcoming sections, we ex-

tend our analysis to include situations of internal succession. For that,

we use an extension to the basic model introduced above.32

We focus on a key difference between internal and external succes-

sion in this model extension. Previously, we implicitly assumed that

the newly hired manager and the strategic project were not linked in

any way. Now, in the case of internal succession, we assume that the

new manager has already been working on the project in his former

position. Thus, the project outcome is not only depending on the abil-

ity of the preceding manager but also on that of the new manager.

An easy example to illustrate this is the following. Suppose the

company recently developed a new major product line. In the develop-

ment process of this product, the head of product development would

certainly have played an important role. In the case of CEO succession,

in which the global head of product development advances to CEO po-

sition, the relationship to this new product line is a different one than

that of an external new manager. In particular, a failure of this prod-

uct line or a cancelation of it would lead to a new – probably negative

– assessment of the new manager’s ability by the external market.

In order to take this into account, we consider the following model

extension. Let the basic scenario be the same as in the basic model.

We now assume that the probability of the ongoing project P being a

success is linked to both Mnew’s and Mpre’s ability. More precisely, we

have a non-negative q ≤ 1, such that

Pr [P = Πinv] = q · a+ (1− q)apre,

with apre being the ability of the preceding manager Mpre. Then, q de-

scribes how strongly the new manager’s ability is associated with the

31For an overview see Kesner and Sebora (1994).
32See section 3.2.1.



3.3. INTERNAL AND EXTERNAL SUCCESSION 59

success of the ongoing project.

This extends the existing model such that the basic model is the

special case of q = 0. Both the predecessor’s and the new manager’s

ability are their private information. Only their reputations â and âpre

are common beliefs of the owner and the external market at time t = 1.

We assume that the basic structure, timing and utilities of the ex-

tension stay the same. Therefore, we do not recompute all of the equi-

libria as in the analysis above. Rather, we focus on describing the

essential differences arising from effects of internal succession.

3.3.2. Internal Succession and its Influence on the Divest

Decision.

3.3.2.1. Positive Effects of Internal Succession. Before we go into

describing the equilibria that can be derived from the assumptions

above, we want to describe the two effects arising from the link be-

tween the new manager and the ongoing project. The first effect is

that, when the new manager decides to cancel the ongoing project, the

market thinks that the original decision to invest in this project was

not confirmed. As a result, it will decrease its beliefs about the new

manager’s ability as compared to when the old project was not linked

to the new manager at all.

The second effect that this extended situation has, is when the

manager decides to keep the ongoing project, the project’s outcome

will allow conclusions about the manager’s ability. A project failure

will then decrease the manager’s reputation whilst a success will lead

to a better reputation. Note that the magnitude of these effects depend

on the parameter q.

From the owner’s point of view, these two effects of internal suc-

cession lead to a positive effect. The new manager tends to be more

thoughtful about canceling the ongoing project. This alleviates the



3.3. INTERNAL AND EXTERNAL SUCCESSION 60

negative reputation effects from our previous analysis that managers

tend to cancel ’too many’ projects. The manager now faces a loss in

reputation when canceling a project he helped initiating. The following

proposition shows the positive effect from internal succession.

Proposition 3.3.1. Given a situation of internal succession, i.e., q >

0, let the degree to which the manager was involved in the ongoing

project P be not too large, i.e., for small values of q. Then the level of
ωR

ωP
up to which the equilibrium in which both types of managers behave

exactly in the owner’s best interest is larger than that in case of external

succession33 and increasing in q. �

The intuition for this proposition follows our above arguments. The

scenario of internal succession has the two effects afore described. Due

to these two effects, the equilibrium in which both players behave in

the owner’s best interest becomes more likely for small values of q. As

q gets larger, however, the loss in reputation the manager faces from

canceling his own project outweighs the expected increase in reputa-

tion from possibly creating a successful project of his own. Therefore,

when q is very large, the manager will even keep projects where the

accounting signal indicates failure.

In general, for small values of q, the basic equilibrium analysis is

very similar to that of the basic model. The results only differ in

the exact boundaries in which the equilibria exist. Since we examined

this in detail for the basic model, we omit the rest of the equilibrium

analysis. In a next step, we will see that internal succession may also

have negative effects if the level of involvement, q, gets too large.

3.3.2.2. Negative Effects of Internal Succession. The reluctancy to

cancel ongoing projects is larger when the manager himself was involved

in the project, which he now has to decide upon its cancelation. For

large enough values of q the manager refuses to cancel the ongoing

project even if the leading indicator s indicates project failure. This is

33See proposition 3.2.3 (i).
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not in the owner’s best interest. Instead of canceling too many projects,

managers may be too reluctant34 to cancel projects:

Proposition 3.3.2. Given a situation of internal succession, let Mnew

be strongly involved into the ongoing top strategic investment decision,

i.e., let q be sufficiently large. If managers care much for their repu-

tation and their initial reputation is high, then an equilibrium exists,

in which the manager will keep every project regardless of the signaled

project profitability. �

Besides the two equilibria we just saw, the other equilibria from the

basic model can be sustained. Due to the additional link between the

ongoing project and the new manager’s ability, the manager generally

becomes more reluctant to cancel projects. Therefore, threshold levels

in the importance of reputation to the manager ωR

ωP
for all equilibria

move up. This means that only if the manager has very strong career

concerns, he is still willing to cancel projects that have a positive signal,

s. Other fundamental results of the basic analysis remain the same.

3.3.3. The Succession Decision. The results regarding internal

vs. external succession of the previous section provide a new dimen-

sion for the analysis of the owner’s hiring decision. Before the owner

can decide, which exact manager to hire, he needs to determine which

ones to consider, i.e. internal and/or external candidates. The overall

performance of the company and especially the signal s should be con-

sidered in this decision. Particularly, in situations, where things are

going well, the owner has an increased interest that the new manager

does not cancel profitable projects.

Our results suggest that internal succession is better in cases of

good pre-turnover performance, while external succession should be

34The basic mechanism behind this reluctancy to cancel ones own projects is very
similar to that in the model of Sliwka (2007). The decision that the manager has
to take here is, however, more complex. Not only does he have to correct a wrong
decision. He also has to reinvest in his own project where the outcome gives a signal
about his own ability.
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chosen in situations of bad performance and the need for strategic

change. The explanation given in our analysis is that, due to career

concerns, external new managers have strong incentives for strategic

change, while internal ones have a stronger reluctancy to cancel ex-

isting projects. These findings are consistent with empirical research

like that of Wiersema (1992) or Huson et al. (2004), which also states

that external succession will more likely lead to strategic change and,

therefore, better post-turnover performance for poor-performing com-

panies. Due to the complexity and number of determinants involved,

empirical results of the last thirty years draw a very ambiguous pic-

ture35. The results of our analysis, therefore, shed additional light on

the existing inconsistent empirical results, by emphasizing the impor-

tance of the type of succession (internal or external) for post-turnover

performance. We have developed a rationale of career concerns leading

to strategic change and with it an explanation why external succes-

sion is more likely to lead to strategic change. This may be used for

more precise future empirical studies to understand the implications of

turnover on company performance.

3.4. Conclusion

Uncertainty of the external market about a manager’s ability can

lead to a situation, in which a manager actively tries to influence his

reputation. A reason can be managers’ career concerns. As we have

seen, career concerns significantly change managerial behavior – in our

case, a manager’s invest / divest decisions after executive turnover.

Due to these career concerns a manager may not behave in the

owner’s best interest. A conflict of interest arises. Misbehavior can

take two completely contrary patterns. The manager may either have

a tendency towards ’too much’ or ’too little’ strategic change in the

business he takes over, depending on whether he is external or inter-

nal. To establish a good reputation, an external manager newly joining

35See Kesner and Sebora (1994).
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the company may stop profitable projects. This effect is even stronger

if his predecessor had a very good reputation. In that case, the manager

will have a strong incentive to differentiate himself from his predecessor.

On the other hand, an internal manager might be too involved in

existing strategic investment decisions to decide rationally. For this

manager, canceling a project means admitting a failure. His market

reputation may suffer. An internal manager’s interests may, therefore,

also not be aligned with those of the owner. He may tend to keep

projects even when they are most likely a failure.

Our results have an impact on the existing findings in related lit-

erature. We have shown a manager’s investment incentives may be

different following executive turnover. In addition to the conflicts of

interest, which have been studied in a broad stream of existing litera-

ture, career concerns may induce further conflicts. These conflicts need

to be considered when designing contracts to create robust incentives

for a manager. Company owners have to find ways to deal with man-

agement that is too eager or too reluctant to cancel existing projects.

We have seen that an executive hiring decision should not only

consider a manager’s reputation. Rather than that, the owner should

consider the company’s specific situation in her hiring decision. In

situations, like those of financial distress, in which she wants to use

management turnover as an instrument for strategic change, an exter-

nal manager with a good market reputation should be the best choice.

When the company has shown a good performance, internal succession

may lead to a more stable company development.

Since empirical findings over the last three decades have been highly

inconsistent, our findings can only be consistent with parts of the em-

pirical literature. First of all, our analysis shows that career concerns

may be one possible explanation for the empirical results of Weisbach
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(1995), who found evidence of new managers tending to reverse invest-

ments of their predecessors. The possible rationale we provide is that

managers do this in order to establish or improve their own reputation.

Due to reasons of reputation, this effect should be the strongest, the

more uncertainty about the manager’s ability there is in the market.

Hence, our analysis predicts that the relationship between executive

turnover and strategic change should be stronger for younger execu-

tives with less experience and market exposure. This is consistent with

empirical findings that have tested the influence of age and tenure like

those by Grimm and Smith (1991), Wiersema and Bantel (1992) or as

discussed by Brickley (2003).

Secondly, our result that positive post-turnover performance is more

likely for companies with a poor pre-turnover performance has been

shown in existing research like, e.g., by Friedman and Singh (1989).

Furthermore, the finding that external succession will raise the proba-

bility of strategic change and with it the probability of post-turnover

success for weakly performing companies has been shown in empirical

studies such as by Wiersema (1992), Denis and Denis (1995) or Huson

et al. (2004).

The great number of different studies on the implications of execu-

tive turnover over the last years have underlined the importance of this

field of research. The inconsistency of the results from these studies,

however, demonstrates the complexity of the topic and the large num-

ber of underlying determinants. This work contributes to the existing

literature by providing a more theoretical understanding of some of the

basic mechanisms that determine the outcome. Our findings may be

used as a basis for more precise future empirical research. In partic-

ular, two of our findings should lead to empirically testable settings

and suggestions for their empirical operationalization. First, our pre-

diction that internal succession creates a reluctancy towards strategic

change as compared to external succession could be used a hypothesis
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for empirical testing. Especially, for well-performing companies future

empirical findings supporting our results would underline the impor-

tance of career concerns as a determinant in this context. To the best

of our knowledge, no empirical testing has been done with these exact

parameters.

Secondly, the finding that a new manager’s incentives for strategic

change are increasing in his predecessor’s reputation should further be

tested. The challenge of testing this prediction would be to isolate

the predecessor’s reputation without changing other important deter-

minants. Designs of existing empirical research do not focus on this

determinant and can, therefore, not be used to verify these predictions.

Difficulties to isolate this single effect may suggest an experimental ap-

proach. To the best of our knowledge, research on this exact effect does

not yet exist.

Rather than the assessment of a manager’s ability by the exter-

nal market, which we examined in this chapter, the focus of our next

analysis is how a manager’s effort decision is influenced by his own

assessment. In the remainder of this work, we assume the manager

does not know his own ability yet, but has to learn it as he gains more

experience.



CHAPTER 4

Influence of Self-attribution Bias on Effort

Incentives

After highlighting the strong influence reputation can have on man-

agerial investment decisions, we want to demonstrate that a manager’s

own assessment of his ability influences his effort incentives. In the fol-

lowing analysis, we introduce a common human behavioral bias, called

self-attribution bias. Self-attribution bias changes how a manager up-

dates the beliefs about his ability. We discuss the changes resulting

from this bias on the manager’s behavior and derive implications on

the choice of performance measures to create effort incentives.

4.1. Relevance of Self-attribution Bias and Overconfidence

When individuals observe the outcome and consequences of their

actions, they draw conclusions about their own type and ability. In

other words, they learn.1 Our learning, however, is not always purely

rational. Instead, we rather tend to take too much credit for positive

outcomes of our work and attribute negative outcomes to external fac-

tors such as bad luck2 – or as Langer and Roth (1975) put it: "Heads

I win, tails it’s chance".

This phenomenon is called self-attribution bias. Self-attribution

bias is closely related to overconfidence. In fact, both theoretical and

empirical studies have shown that in several situations self-attribution

bias may lead to overconfidence.3 For example, Billett and Qian (2008)

1See Fudenberg and Tirole (1983) and Spence (1981) for early dynamic models with
focus on learning.
2See Hastorf, Schneider and Polefka (1970); Wolosin, Sherman and Till (1973);
Langer and Roth (1975); Miller and Ross (1975) for evidence on self-attribution
bias. See Tayler and Brown (1988) for a survey of the literature.
3See, e.g., Hilary and Menzly (2006).
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provide empirical evidence that the likelihood of an acquisition in-

creases in the performance associated with previous acquisitions. Ger-

vais and Odean (2001) find in a theoretical economic model that traders

with a self-attribution bias become overconfident if they were success-

ful in the past.

In this chapter, we analyze the effects of self-attribution bias on a

manager’s effort incentives and his level of (over)confidence. For this,

we use a dynamic discrete multi-period model of moral hazard. A large

stream of literature has analyzed effort incentives of hired manager’s

especially in the context of contract theory.4 One fundamental result of

all theoretical analyses has been that the manager’s ability is one of the

key determinants in his choice of effort. A high ability manager will be

more likely to work harder as his productivity his higher. Especially

younger managers, however, do not (or not fully) know their ability

and only learn it as they observe the outcome of their decisions. De-

spite existing strong empirical evidence that learning about one’s own

ability is usually not rational,5 existing literature on effort decisions has

mostly assumed rational learning. In this work, we will extend existing

approaches by analyzing the effects of irrational learning as a result of

self-attribution bias.

In the setting of our model, a firm owner hires a manager to operate

a company on his behalf. The outcome of the manager’s work for the

principal is determined by his unknown ability, which is exogenously

given, and the unobservable effort chosen by the manager. Since the

manager’s ability is unknown, both owner and manager can only use

the expected ability as basis for their decisions. We assume the man-

ager to be overconfident and the principal to be rational and aware of

the manager’s bias. Thus, their beliefs about the manager’s ability do

not coincide, when outcomes are observed and the two players learn.

4See section 2.2.2.1 for a discussion of the literature.
5See Tayler and Brown (1988) for on overview of the evidence on self-attribution
bias.
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The goal of our analysis is to compare the behavior of a biased manager

to that of a purely rational one from the point of view of the owner.

We use a classical moral hazard setting6 limited to linear compensation

contracts with risk neutral principal and agent,7 to isolate the effects of

self-attribution bias.8 Our modeling of dynamic learning is similar to

Gervais and Odean (2001) who look at an economic setting of biased

traders.

Our analysis yields the following results. (1) The biased manager’s

expected effort level is higher than that of a manager in the ratio-

nal case. The extra effort is due to the fact that, ex ante, the self-

attribution bias leads to overconfidence. The more successful a manger

is, the higher is his level of overconfidence. Self-attribution bias, thus,

may alleviate potential agency costs. (2) On the other hand, when low

outputs are observed, self-attribution bias may induce underconfidence

and lower levels of effort. This rather counterintuitive result is due to

our first result. As the expected effort level increases, the observed

signal’s9 quality increases as well. When a low output is observed even

though the manager exerted more effort, this higher quality signal re-

duces the his level of confidence more than in the unbiased case. There-

fore, underconfidence is not induced by the modeling of the bias itself

but goes back to the moral hazard setting itself. (3) The expected level

of overconfidence has it’s peak at the beginning of the agent’s career

and then slowly declines over time. High levels of overconfidence seem

to be characteristic especially for young and inexperienced managers.

(4) More aggregated performance measures provide better incentives

for biased managers than for rational ones. In addition, younger man-

agers may need less performance information to exert a certain effort

6This goes back to Holmström (1979).
7The model used is a common simplification of the LEN model by Spremann (1987)
and Holmström and Milgrom (1987) with a quadratic cost function and risk neu-
trality. See section 2.2 for a more detailed look on agency theory.
8We do not look at optimal compensation contracts, but only analyze, how optimal
contracts change in the presence of self-attribution bias.
9The output as a signal for the manager’s ability.
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level than experienced ones. This last result is due to the falling level

of overconfidence as managers become more experienced.

This chapter is related and contributes to three streams of the lit-

erature. First, a large body of literature analyzes the influence of self-

attribution bias and overconfidence on various corporate settings. In

finance, many recent publications have investigated effects of overcon-

fidence in the context of different topics such as trading volume and

asset pricing.10 A recent review on behavioral finance is given by Sub-

rahmanyam (2008). For a critical view on behavioral finance see for

example Fama (1998).

Furthermore, overconfidence has been investigated in several principal-

agent models. Among these are settings of tournaments11, team effort12

and signaling games.13 Most closely related to our research in this

stream are, however, those models using a moral hazard setting. De la

Rosa (2007), e.g., analyzes the effects of overconfidence on the optimal

incentive contract. In contrast to our model, in his setting overconfi-

dence is exogenously given and not a result of self-attribution bias. He

finds that there are two conflicting effects of overconfidence on the opti-

mal level of performance based pay. For higher levels of overconfidence

his results are mostly in line with our results that due to overconfidence

the agent exerts more effort ceteris paribus. De la Rosa, however, does

not include dynamic effects of learning.14 Santos-Pinto (2008) inves-

tigates the influence of self-attribution bias on effort in a static single

period setting with discrete effort choices. In contrast to our setting,

10See Hirshleifer (2001); Daniel, Hirshleifer and Subrahmanyam (2001); Statman,
Thorley and Vorkink (2006); Glaser and Weber (2007) and Doukas and Petmezas
(2007) for recent research on self-attribution bias and overconfidence in (behavioral)
finance.
11See Goel and Thakor (2008) or Santos-Pinto (2007) for examples.
12As in Gervais and Goldstein (2007).
13See Gervais, Heaton and Odean (2003) for an example of a related signaling game.
14Adrian and Westerfield (2009) for similar results.
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he does not model the biased learning process and its influence on per-

formance measures.

Literature on underconfidence, on the contrary – a phenomenon we

find to result from self-attribution bias for unsuccessful managers – is

sparse.15 To the best of our knowledge, self-attribution inducing un-

derconfidence has not been shown in the literature up to now.

Secondly, our research extends the existing literature examining the

benefits of using aggregate performance measures to create incentives.

Despite the obvious disadvantages of providing less information,16 ag-

gregate metrics are an integral part of performance evaluation in many

different fields. Employees are often rated with a simple 3-5 step rat-

ing, which is then often averaged to a single number and used to rank

within their peer. Performance in high school and university is sum-

marized in form of GPAs and used throughout job application to signal

someone’s ability. And even long-term projects a person is responsible

for are usually evaluated based on only a small set of previously fixed

key performance indicators. Apparently, the disadvantage of reduced

levels of information compete with the advantages of a comparable and

easily processable measure. Earlier research points out the benefits ag-

gregate performance measures might have. Gigler and Hemmer (2002)

show that aggregate measures can reduce an employee’s incentives to

exploit information for his own well-being. Dewatripont, Jewitt and Ti-

role (1999) as well as Arya and Mittendorf (2008) examine the benefits

of aggregation in the presence of career concerns. They show that due

to career concerns it may be beneficial to use more aggregated perfor-

mance measures. Similar benefits of using coarse information to create

incentives for risk averse agents are shown by Feltham, Indjejikian and

15See Klayman et al. (1999); Kirchler and Maciejovsky (2002) and Moore and Cain
(2007) for results on underconfidence.
16The informativeness principle states that any performance measure that contains
information about the agent’s effort choice should be included in a compensation
contract. See Holmström (1979) for the original work and Holmström (1982b) for
a multi agent version.
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Nanda (2006). We extend the existing literature by providing a new

reason for aggregate performance information based on the dynamic

levels of overconfidence of a manager with self-attribution bias.

Finally, our work is related to a third branch of research investi-

gating the influence of performance feedback on a manager’s incentives

to work. Providing performance feedback changes the incentives of a

manager17 to exert effort for his work.18 In our model, the agent con-

stantly learns, based on the feedback about the quality of his work.

We show that the detail level of this feedback changes a biased man-

ager’s effort level. An overview of recent developments in the research

of performance feedback and goal setting19 can be found in Latham

and Locke (2007).

The remainder of this chapter is organized as follows. In section 2,

we will introduce the basic model, isolate the effects self attribution bias

has on the agency setting and show how these effects change over time.

Section 3 introduces multiple performance measures and examines how

providing different levels of performance information is affected by the

bias. A conclusion and short prospect on future research is given in

section 4.

4.2. Modeling Self-attribution Bias in a Setting of Moral

Hazard

4.2.1. The Basic Model.

4.2.1.1. The Multi-period Moral Hazard Model. Similar to the basic

setting of our last model in chapter 3, we analyze a setting in which

a risk-neutral owner O of a firm – called the principal – employs a

risk-neutral manager M – called the agent – in a multi-period model

17For an analysis of goal setting, when communication is costly see Friedl and
Sandner (2009).
18See Mohnen and Pokorny (2006) and Mohnen (2008) for theoretical and experi-
mental analyses of how (honest) performance feedback changes an agent’s incentives
in a signaling game.
19See Locke (1996).
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with n periods and discrete effort choice.20 The agent is of ability a,

which can be either high or low, i.e., a ∈ {aH , aL} , 0 < aL < aH < 1.

We assume that the manager is young with only little experience as an

executive. Hence, it makes sense to further assume that the manager’s

true ability is not (yet) known to any of the two players.

In each period t, the agent’s work produces an unobservable out-

put, which is measured by and contracted upon a single performance

measure Yt . The output in a given period t (as well as the perfor-

mance measure) is determined by the manager’s ability a and the level

of effort et he exerts, 0 ≤ et < 1, The effort cannot be observed by

the principal. Furthermore, we assume that the output and the related

performance measure21 can take one of two possible values, high or low

output, i.e., Yt ∈ {ΠH , 0}. Specifically, we have that

Pr [Yt = ΠH ] = a · et, ∀t.

We assume that the agent’s wage Wt in each period is determined by

a linear compensation scheme, which is based solely on the performance

measure Yt, i.e.,

Wt = α + βYt.

The agent bears costs for exerting the chosen level of effort et. In

each period, these costs are given by a convex effort cost function

C(et) = 1
2
ce2t , where c is a constant reflecting the agent’s individual

level of effort cost. Accordingly, the agent’s goal is to maximize his

overall utility

U =
n∑

t=1

(Wt − C(et)) .
22

20We only look at n ≥ 2, as we are interested in a multi-period setting.
21For reasons of simplicity, from now on we will use output and its related perfor-
mance measure interchangeably. Until we introduce multiple performance measures
in a later section, this inaccuracy does not have any implications on the model or
its results.
22Since we want to isolate the effects of self-attribution bias and to keep the analysis
notationally focused, we assume a discount rate of zero.
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t
0 1.1 1.2 1.3 2.1 n

nature
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ability

agent
chooses
effort e1

output,
Y1 observed,
W1 paid
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update
belief â1

agent
chooses
effort e2

Period 1

Figure 1. Timeline of the basic model in chapter 4.

As the ability a is not known to any of the players, both manager

and owner form beliefs about the manager’s ability. We assume that

manager and owner share a common prior belief â0 about the agent’s

ability at the beginning of the game. These beliefs are then updated

by each of the two players, when new information about the agent’s

ability becomes available at the end of each period. Updated beliefs

at the end of each period are denoted by ât.
23 The agent chooses his

effort at the beginning of period t based on the beliefs he updated at

the end of last period, i.e. based on ât−1. More precisely, given the

game’s history Ht of all that has happened until period t, ât is defined

as

ât := E [a |Ht] = η̂taH + (1− η̂t)aL.

Note that, in this definition, η̂t = Pr [a = aH |Ht] is the probability

that, in period t, the manager is of high ability. Figure 1 summarizes

the timeline of the basic model.

4.2.1.2. Essential Mechanisms of Learning. Before we go deeper

into modeling the self-attribution bias of the manager, we will have a

closer look at the basic setting and the mechanisms behind the learning

process (i.e, the update in beliefs). To make this simpler, we temporar-

ily limit our analysis to a model with only two periods, t = 1, 224 and

investigate the process of updating the beliefs at the end of period 1,

23In all of this chapter, we will use a hat above a variable (e.g. ât) to indicate that
it contains an expected value.
24More accurately, it is a three-period model, as we do have natures move in period
0. We will, however, refer to this setting as a two-period model as only two periods
are of importance for the analysis.
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i.e. 1.3, given the output Y1.

Both principal and agent share a common prior belief about the

manager’s ability â0 = η̂0aH + (1 − η̂0)aL. Now suppose that the ob-

served output in period 1 is high, i.e., Y1 = ΠH . Using Bayes’ rule25,

the updated belief of an agent of high ability is given by

η̂1|ΠH
= Pr [a = aH |Y1 = ΠH ] =

η̂0aHe1

η̂0aHe1 + (1− η̂0)aLe1

=
η̂0aH

η̂0aH + (1− η̂0)aL

= η̂0
aH

â0
,

where e1 is the level of effort chosen by the manager at the beginning

of period 1. An important observation for this case of high observed

output is that the updated belief does not depend on the chosen effort

level – the effort level cancels out. Consequently, the updated belief,

when a high output is observed, only depends on the belief of the (sin-

gle) previous period. This holds for any given period.26 Furthermore,

it is independent of the chosen level of effort. This feature significantly

simplifies the analysis, as it eliminates path dependency for the case of

high output. Unfortunately, this is not the case when a low output is

observed. In that case, we get

η̂1|0 = Pr [a = aH |Y1 = 0] =
η̂0 (1− aHe1)

η̂0 (1− aHe1) + (1− η̂0) (1− aLe1)

= η̂0
1− aHe1

1− â0e1
.

As a result, the updated probabilities now depend on the effort lev-

els chosen in previous periods. Beliefs become path dependent in the

sense that they are not only a function of the total number of high and

25Later on we will use a modified version of Bayes’ rule to model self attribution
bias.
26If the output in period t is high, the updated belief at the end of period t, i.e.
t.3, will only depend on the belief at the end of period t− 1.
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low outputs so far but do depend on the exact output pattern27.

Based on the calculations and considerations we have just made, we

can now understand what happens, when a single output is observed.

The answer is very intuitive: When the agent observes a high output

– i.e., upon a success – he will raise his beliefs about his own ability.

In case he observes a failure, he will lower his own beliefs. We get the

following result

(1) η̂1 |0 < η̂0 < η̂1 |ΠH
,

where η̂1 |Y 1 is the probability that the agent is of high ability, condi-

tional on the output Y1.

Since every period has the same basic structure, the update in be-

liefs is the same for each period. We can, therefore, use the calculated

formulas for the general case of n ≥ 2. Accordingly, at the end of

period t > 0 we get the general formula for the updated belief

(2) η̂i|Yt−1
=

{

η̂t−1
aH
ât−1

, for Yt−1 = ΠH

η̂t−1
1−aHet
1−ât−1et

, for Yt−1 = 0.

From the manager’s perspective, when the game begins, he has to

choose the level of effort e1 in period 1.1.28 Since he wants to maximize

his overall expected utility, he will not only look at the current period

and choose the optimal effort level for this single isolated period. In-

stead, he will anticipate future implications of his choice and choose

and effort level that induces the overall optimal utility. This is done

27Our model differs in this specific feature from that of Gervais and Odean (2001),
which analyzes the influence of self-attribution bias on a trader’s behavior. The
difference is due to the fact that, in our model, by choosing his effort level, the
agent changes the probability of a high output.
28See figure 1 for the detailed timeline.
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using backward induction29, i.e., the manager will calculate the opti-

mal effort level of the last period, n, conditional on the outputs of the

previous periods. This can easily be solved by the first order condition

of the last problem. After that, he uses this optimal effort level and the

associated expected utility in period n to calculate the optimal effort

level in period n − 1 and so forth, until he gets to the optimal effort

level in period 1. At the end of period 1, i.e. in 1.3, the agent updates

his belief about his own ability. He then redoes the whole process in

period 2 to choose his second period effort.30

Note that the focus of this paper, however, is not to solve this prob-

lem but to show how the existence of self attribution bias changes the

solution. Hence, for us it is sufficient to know that there is a unique

solution to the problem. More specifically, we will assume that the

optimal effort level in period i for the optimization problem is e∗t . As

a next step, we will now introduce self-attribution bias to our basic

model and compare how effort levels and related outputs will change

compared to the solution of the original model without self-attribution

bias. Accordingly, in this new setting, we will call the optimal level of

effort in period i, e∗bt .

4.2.1.3. Modeling Self-attribution Bias. We had a closer look at the

updates in beliefs, when new information becomes available in terms of

the observed output of the manager’s work. This update is classically

done using Bayes’ rule and assumes that the agent updates his beliefs

absolutely rationally. However, as we pointed out above, a large stream

of research suggests that, in reality, beliefs on one’s own ability are not

updated in a purely rational manner. In particular, people tend to

attribute positive outputs of their work more to their own ability than

they do negative outputs. Accordingly, this suggests that when mod-

eling human behavior, like in our case, the purely rational Bayesian

29We assume an underlying framework of subgame perfection.
30Similar models have been subject of frequent investigation. See, e.g., Mohnen
and Pokorny (2006) and Mohnen (2008).
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update does not give completely realistic results. Therefore, we will

change the way the manager updates the beliefs about his own ability

in order to model the self-attribution bias.

Like Gervais and Odean (2001), we will introduce a bias factor

b ≥ 1, where b = 1 represents the unbiased rational case. Now, we

assume that in the case of a high output, i.e., Yi = ΠH , the manager’s

updated belief at the end of period i will be

(3) η̂bi |ΠH
=

bη̂i−1aH

bη̂i−1aH + (1− η̂i−1)aL
.

We further assume that the updated beliefs in case of a low output will

be unchanged,31 i.e., η̂bi |0 = η̂i |0 .

Remember that this biased way of updating only applies for the

manager and not the owner. This is reasonable as self-attribution bias

is only related to assessing one’s own ability. Thus, in this model the

manager and owner will only share the same prior beliefs and will have

different assessments of the manager’s ability afterwards: The principal

will still use the standard rational Bayesian update. We will now have

a closer look at what implications the self-attribution will have.

4.2.2. Levels of Confidence. We want to analyze how self-attri-

bution bias affects the outcomes of the game. Hence, we will compare

the decisions made by a purely rational manager to those of a manager

with self-attribution bias. To measure the difference between the two,

we introduce the notion of the manager’s level of confidence. The level

of confidence κt in period t will be defined as the difference between

the probability that the manager is of high ability as seen by a biased

manager to that of a rational one. Precisely, let σt = (Y1, . . . , Yt) ∈

31This is done for ease of calculation and notation. Modeling the bias could have
also been done using a second factor smaller than 1 which could have been used
to change the update in the low output case. However, just like in Gervais and
Odean (2001) this would not have changed the results but only the complexity of
the calculations.
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{ΠH , 0}
t be the vector of outputs observed in the game up to period t.

Then the level of confidence is defined as

κt = κt(σt) := ηbt − ηt.

From now on we will speak of overconfidence for positive values κt > 0

and of underconfidence (or modesty) for negative ones.32 This seems

reasonable, as a positive value of κt means that a biased manager over-

estimates the probability that he is of high ability. Thus, a positive

κt means that the manager believes that his ability is higher than a

purely rational manager would think. On the contrary, κt < 0 would

mean just the opposite – the manager underestimates his ability.

The confidence level κt is defined ex post, in the sense that it de-

pends on a fixed history of outputs. This, however, is one important

characteristic that makes this definition much more subtle than one

might think at first sight: As we will see later in this analysis, the pure

existence of the bias will change the effort levels the manager chooses

to optimize his utility. But, since the probability of a high output does

not only depend on the ability but also on the effort, the ex ante prob-

ability of a high output in every period is changed. From an ex ante

perspective, confidence will, therefore, take the changed output proba-

bilities due to higher effort into account, while the ex post perspective

can only measure the bias given a fixed pattern of past outputs. Notice

that this effect is even more important due to the path dependency we

get once low outputs are observed. Nevertheless, we will often speak

of the ex ante expected level of confidence κ̂t = E[κt] = E[ηbt ] − E[ηt]

keeping in mind that this captures the further effect of changed output

probabilities.

32Our definition is closely related to that of Gervais and Odean (2001), as their
definition of κ is larger than 1 iff our’s is larger than 0. However, we have chosen
the definition as a difference of the probabilities rather than a quotient of the
expected abilities for reasons of ease in the computations. Note that we do not call
this measure overconfidence, as we allow for negative values in confidence.
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4.2.3. Basic Implications of Self-attribution Bias. We have

now gathered the relevant notation and assumptions to investigate the

changes in behavior that self-attribution will induce in this setting.

To get a better understanding of what happens in the game, suppose

that in period 1 the agent observes a high output Y1 = ΠH . At the

beginning of the game, principal and agent share the same belief about

the agent’s ability â0. At the end of the period, both manager and

owner update their beliefs – the manager in the biased way described

above, the owner in the rational unbiased way. The confidence of the

agent at the end of the period33 then is given by

κ1 = η̂b1 − η̂1 =
bη̂0aH

bη̂0aH + (1− η̂0)aL
−

η̂0aH

η̂0aH + (1− η̂0)aL

= (b− 1)η̂0(1− η̂0)
aH

â0

aL

bη̂0aH + (1− η̂0)aL
> 0.

What this directly implies is that a high output will always lead to

a positive change in the level of confidence and this change is stronger

the larger b is. The manager will become overconfident with the first

update for the case of a first high output. Furthermore, his overcon-

fidence will continuously grow as he observers more and more high

outputs.

Despite these straightforward results for the case of high outputs,

the analysis becomes far less trivial when looking at a low output (i.e.

a failure). Remember that the bias, as we modeled it, only changes

the update in beliefs for high outputs. Therefore, the intuitive idea is

that for a single low output the level of confidence will not change.34

33Be aware that the level of confidence is defined as the difference between a biased
and a rational manager and not as the difference between the biased manager and
the rational owner. Although, in this very particular case of only one high output,
these two definitions coincide, this is not the case in general. The reason for that
is that the owner is aware of the bias and anticipates the resulting change in effort
level, while the rational manager is not.
34In the similar setting of Gervais and Odean (2001) this is the case and a
low/negative output does not change the level of confidence. In particular they
only get positive levels of confidence, i.e., overconfidence.
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This intuition is deceiving, though. The reason for that gets clear when

looking at the related update for a single period.

So, suppose that in period 1 a low output is observed this time, i.e.,

Y1 = 0. Then the level of confidence is

κ1 = η̂b1 − η̂1 = η̂0
1− aHe

∗b
1

1− â0e
∗b
1

− η̂0
1− aHe

∗
1

1− â0e
∗
1

= −η̂0(e
∗b
1 − e∗1)

aH − â0

(1− â0e
∗b
1 )(1− â0e

∗
1)
.

When looking at this term, the first important thing to notice is that

it is zero when the biased an the unbiased effort are equal. This means

that if the optimal effort level of the agent would not change for a biased

agent, the intuition we described above would hold. A negative output

would not change the level of confidence. Hence, whether a low output

has a negative or positive influence on the level of confidence solely

depends on the effort decision. The reason for is the path dependency,

we have seen earlier. If the agent chooses a higher (lower) level of effort

in the biased case, observing a low output will induce underconfidence

(overconfidence).

This consideration of the isolated effect when observing a low out-

put shows that we have to consider the effort choice of the agent in the

biased case in more detail. In particular, the most interesting question

from the perspective of the principal is: What is the expected change in

behavior of a manager with self-attribution bias. The following propo-

sition sheds some light on the situation.

Proposition 4.2.1. The (ex ante) expected level of effort of a manager

with self-attribution bias is always higher than that of a purely rational

one, i.e.,

E[e∗bt ] > E[e∗t ], ∀t.

�

One of the most straightforward yet important implications of this

proposition is that it is the owner who benefits from a biased manager.
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Since the expected effort of a manager in the biased case is higher than

that of a rational manager, the owner has a higher expected payoff

from the manager’s work. The reason for this higher expected level of

effort is that self-attribution bias will lead to expected overconfidence:

Corollary 4.2.2. Given the situation that a manager with self-attribution

bias is working for the principal, we get the following results.

(i) The expected optimal level of effort of the manager E[e∗bt ] is

directly proportional to the expected level of confidence κ̂t−1

at the beginning of period t. In particular, the expected level

of confidence in each period is positive, i.e. the manager is

overconfident and κ̂t > 0.

(ii) Both confidence κ̂t−1 and expected effort level E[e∗bt ] are in-

creasing in b.

Proof. This a direct result of the proof for proposition 4.2.1,

where we showed that e∗bt > e∗i ⇔ κ̂t−1 > 0. �

Hence, our model shows that self-attribution bias will (ex ante) lead

to overconfidence. This result is in line with earlier research done on

this topic.35 However, another of our results does differ from previous

results as we will see next.

Remember, previously it was complicated to determine the effect

of a single negative output on the level of confidence. The reason for

that was that it depended on the level of effort. With the results of

the previous proposition and corollary, we can now finish that analysis.

Suppose again that a manager observes a low output in period 1, Y1 =

0. As we have seen above

κ1 = −η̂0(e
∗b
1 − e∗1)

aH − â0

(1− â0e
∗b
1 )(1− â0e

∗
1)
.

Proposition 4.2.1 states that e∗b1 > e∗1. Thus, (e∗b1 − e∗1) is positive and

the whole term becomes negative. Hence, a single low output leads to

35See for example, Gervais / Odean (2001) and Billett and Qian (2008) for the
relationship between self-attribution bias and overconfidence.
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underconfidence, i.e., κ1 < 0. The rationale behind this is that, due

to the bias, the manager will choose a higher level of effort. When he

then observes a low output, this signal will be stronger than if he would

have chosen a lower effort level. Therefore, compared to the unbiased

case in which the manager chooses a lower effort level, he will reduce

his beliefs about his ability more strictly than a rational manager. In

a nutshell, we have shown that in the case of a single low output in

the first period, self-attribution bias will lead to underconfidence. In a

more general setting we get the following summarizing result.

Corollary 4.2.3. When a biased manager observes a low output, i.e.,

Yt = 0, then his level of confidence is reduced, κt < κt−1. In particular,

if he only observes negative outputs he becomes underconfident, i.e.,

κt < 0. �

Self attribution bias induces overconfidence when only high output

is observed, underconfidence when only low outputs are observed and

that, in (ex ante) expected terms, the first effect outweighs the latter.

This, as we have seen in proposition 4.2.1, induces a higher effort level

of the manager. Thus, it is beneficial from the principal’s point of view.

The mechanism we have found, may alleviate possible negative agency

costs that may arise in related settings. Figure 2 summarizes the two

basic effects of self-attribution bias. It also visualizes that the effects

of the bias for a high output outweigh that of a low output. In the

next section, we will have a closer look at the development of the level

of confidence over time.

4.2.4. The Lifecycle of Overconfidence. We have seen how

self-attribution bias can induce both under- and overconfidence in a

setting of moral hazard. Both effects are a result of the self-attribution

learning bias, i.e., the learning process of the manager is not truly ra-

tional but follows an altered, more subtle pattern. In the course of his

career, a manager will most likely experience a series of successes and

failures, which will form and change his beliefs. Moreover, the man-

ager will assess his strengths and weaknesses more and more accurately
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Figure 2. Updated beliefs in period 1 conditional on
the output for biased and unbiased case. The terms
above/below of the lines (e.g. e∗b1 â0) are the probabil-
ities with which the related case happens.

as he gains in experience. As a result, one would suspect that his be-

liefs about his ability will become closer and closer to his actual ability.

As it turns out, in the unbiased case, a manager, who does not

know his ability, will eventually learn it, as he observes more and more

output of his work, i.e., limn→∞ ân = a.36 With self-attribution bias,

this is not self-evidently the case as it alters the learning process of

the agent. However, for mild biases, i.e., b not too large, we can show

that a normal learning behavior can more or less be preserved. More

specifically, we have

Proposition 4.2.4. Assume a biased manager is of ability a ∈ {aL, aH}

and assesses his own ability to be âbi at the end of period i (period i.3).

Then a b∗ exists such that for a bias smaller than b∗ (i.e., b < b∗), a

high ability manager will learn his true ability over time,

lim
n→∞

âbn = aH , ∀b<b∗ , a = aH ,

36We will formally show this at the beginning of the proof for the biased case below.
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and a low ability manager will always slightly overestimate his own

ability, i.e. there is an ability level āL, with aL < āL < aL+aH
2

such that

lim
n→∞

âbn = āL, ∀b<b∗ , a = aL.

�

The proposition says that a biased manager’s long-term learning

does only differ substantially from that of a rational manager in any

of two conditions holds: very high bias levels or a low ability manager.

The intuition behind the first is rather straightforward: With larger

bias levels, by model design, the bias effects when observing high out-

puts will be very large. The agent takes too much credit from successes.

Therefore, he will raise his beliefs by far more when he observes a high

output than he does for a low one. For a milder bias this will only

accelerate the learning process when the manager is of high ability.

However, if this effect is too strong due to a very strong bias, this may

even lead to results in which the agent assesses the probability that he

is of high ability to be larger than 1. Since a probability greater than

1 is absolutely non-existent, we will limit our further analysis to bias

levels that create sound results.

On the other hand, the rationale behind the effect for low ability

managers is very similar. The effects of the bias is larger for small

prior beliefs.37 Hence, if the biased manager already thinks that he is

of rather low ability38, then he will raise his beliefs much more than if

he believed he was of very high ability. This explains why a low ability

manager will always remain a little overconfident: As the manager’s

belief falls closer to his true ability, aL, the effect when a high output

is observed grows until it fully compensates the normal expected de-

crease down to aL:39 The growing bias effect dampens the learning of

a low ability manager.

37The updated belief is a function of aH − âbi .
38Just slightly above aL.
39The limit āL is exactly the level at which the these two effects are equal.
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As a next step, we want to look at how the expected level of over-

confidence develops over time. We have seen in proposition 4.2.1 and

its corollaries that during the whole game the manager can be expected

to be overconfident. This overconfidence will lead to increased effort

and higher expected utility for the principal. As seen in proposition

4.2.4, a manager that has only a mild self-attribution bias will still learn

his ability as time passes. A direct consequence of proposition 4.2.4 is

that the level of overconfidence for a high ability manager declines over

time.

Corollary 4.2.5. Given a biased agent of high ability. If the bias is

smaller than b∗ (as given in proposition 4.2.4), the agent’s expected

level of overconfidence will decline over time:

lim
n→∞

E[κn|a = aH ] = 0.

Proof. This directly follows from the proof of proposition 4.2.4.

�

If his bias is only small, we have seen in the previous proposition

that a manager of high ability will still learn about his true ability

eventually. As he observes more and more outputs of his work and

new information becomes available, the level of uncertainty about his

own ability decreases and therefore the beliefs about his ability will get

closer and closer to aH , i.e. his true ability. In fact, as he takes more

credit from observing successes, he will, in that sense, learn faster than

a rational manager. Hence, since both the beliefs of a biased and a

rational manager converge to aH , the difference between rational and

biased beliefs becomes smaller and smaller, i.e. the level of overconfi-

dence approaches zero.

The ability of the manager, however, is not known to the princi-

pal. Yet, both rational and biased managers will (more or less) learn

their ability eventually, independent of their ability. This suggests that
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the expected level of overconfidence should decline over time, indepen-

dent of the manager’s ability. That intuition is true as the following

proposition shows.

Proposition 4.2.6. Given the setting of the previous corollary. If the

bias is not too large, i.e. b < b for some b, a biased manager’s expected

level of overconfidence will decline over time down to a minimum level

of overconfidence κ = κ(b), i.e.

lim
n→∞

κ̂n = κ.

�

The development of the agent’s expected overconfidence over time

is illustrated in figure 3. We have seen that expected overconfidence

slowly wears of as the agent gets more and more experienced. As a

consequence, overconfidence seems to be characteristic only for younger

and inexperienced managers. Our results, in this respect, are very simi-

lar to those of Gervais and Odean (2001). Using a model with the same

basic underlying framework, they have shown that a trader’s level of

overconfidence resulting from self-attribution bias also decreases over

time. In contrast to our results, in their model overconfidence com-

pletely fades away over time, i.e. limn→∞ κ̂ = 0. The reason that in

our model overconfidence only decreases to some lower boundary κ > 0

is a contrary effect in our setting of overconfidence directly increasing

the manager’s effort level and with it the quality of output as a per-

formance signal. The lower boundary κ, therefore, represents the level

on which these two effects break even. The basic result of declining

overconfidence over time, however, seems to be robust,40 even in the

more complex and path dependent context of our model.

Summarizing the last results, we have seen that the level of overcon-

fidence is a function of the level of information available to the agent.

40In the model of Gervais and Odean, the level of overconfidence first rises for a
few periods to start falling afterwards. In contrast, in our setting the initial level of
overconfidence starts falling right from the beginning when the manager gets more
experienced.
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Figure 3. Development of the level of confidence over
time – initial overconfidence will slowly decline as new
information becomes available and the manager gains in
experience.

The more information he gets, and the more precise it is, the faster will

he lose his overconfidence. Using this result, we will show in the next

section that it may be favorable for the principal to provide the agent

with a lower level of information.

4.3. Performance Measures for Biased Agents

The choice of the right performance measures for a hired manager

have been subject of numerous recent studies. Especially the ques-

tion of the level and depth of information that should be provided for

the manager to get him make the right decisions, has been discussed

controversially. Whilst earlier research has always argued that more

(detailed) information will lead to more profound and hence better de-

cisions,41 recent studies have shown that this may not always be true42

In particular, for various reasons such as career concerns43 or infor-

mation overload, it may be that less information and more aggregate

41See Holmström (1979) for the informativeness principle.
42See for example Feltham and Xie.(1994); Akerlof and Holden (2005) or Autrey et
al. (2007) for results on the choice of performance measures in different settings.
43See Arya / Mittendorf (2008).
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performance measures may have benefits as compared to more infor-

mation and disaggregate performance measures.

In this section, we want to contribute to this discussion by providing

a new argument why less information and more aggregate performance

measures may be beneficial for a manager with a learning bias. For

this, we will first extend our model to multiple performance measures

and transfer the results of the previous section to show the effects of

self-attribution bias on the optimal choice of performance measures. As

before, we will not show the existence of an optimal compensation con-

tract. Rather than that, we will analyze the influence self-attribution

bias has on a given optimal contract with respect to the choice of per-

formance metrics.

4.3.1. Introducing Multiple Measures. So far, we have always

spoken of a single performance measure Yt, which measures a single un-

observable output. In reality, the overall perception of a manager’s out-

put may be determined by multiple components, i.e., more than one

output44 is important for the agent’s work. For example, a business

unit’s earnings can be further decomposed into a revenue and a cost

component. Each of these two components would provide additional

information regarding the manager’s ability to keep costs under control

and sales up. Both measures could be decomposed even further pro-

viding more precise information on different aspects of the manager’s

ability.

In the following analysis, we assume that the agent is still paid and

assessed based on his overall measured output Yt, but that this overall

measure is formed by multiple smaller outputs each measured by a less

aggregate performance measure. For reasons of simplicity and without

loss of generality, we limit our analysis to two performance measures,

44Examples may be that the manager is in charge of multiple business units, dif-
ferent projects or has to complete different tasks with multiple outputs.
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X1,t, X2,t, determining Yt.

Just like in the basic model, the metrics can be either high or low,

i.e., Yt, X1,t, X2,t ∈ {0,ΠH}. Yt is an aggregation of the other two in the

sense that it is high (low) if the other two are high (low). We further

assume that

Pr [Yt = ΠH ] = Pr [X1,t = ΠH ] = Pr [X2,t = ΠH ] = eta,

which implies that for indifferent signals X1,t 6= X2,t Yt takes any of the

two values with the same probability.45

4.3.2. The Choice of Performance Metrics. We consider the

following situation. At the beginning of the game the principal has to

decide whether he provides the agent only with the aggregate perfor-

mance measure Yt or additionally with the less aggregate X1,t and X2,t.

As we want to investigate how the learning bias changes the principal’s

choice, we will compare how the choice of a more aggregate metric in

the biased case changes the principal’s expected outcome in contrast

to the unbiased case. Using this approach, we will isolate the effect the

bias has on the setting of selecting the optimal performance measure.46

Central for understanding the effect of the bias on the optimal

choice in metrics is the following direct corollary of proposition 4.2.6.

Corollary 4.3.1. The expected level of overconfidence is declining in

the amount of performance information available to the agent, i.e., in

the number of observed successes and failures. �

45This is just one way to model the aggregation, which has the advantage that most
of the previous results can be directly transferred without tedious calculations.
Other forms of aggregations like Yt = (X1,t · X2,t)/ΠH , where only two positive
outputs yield a high total outcome or others in which one signal is supposed to be
stronger than the other, lead to the same basic results. All these aggregations only
differ in what happens for indifferent outcomes.
46Suppose that the optimal choice in the unbiased case is to use the disaggregate
performance measures as choosing them yields extra expected utility of Ũ . Then,
if the bias has a positive effect on choosing aggregate performance measures of δ
with δ > Ũ , this would mean that in the biased case it would be optimal to select
the more aggregate performance measures.
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The intuition behind this result is as follows. We have already

seen that the level of overconfidence decreases as the agent observes

the outcome of his work and learns. Learning, i.e., gathering relevant

information about his type, lets him overestimate his own ability less

and less. Therefore, when the agent has more performance informa-

tion available, he learns his true ability faster than he would with less

information. Accordingly, his level of overconfidence decreases quicker,

as this is linked to his learning.

Using the result of the corollary, understanding the effects of the

bias becomes rather intuitive: When the principal chooses to provide

the agent with the less aggregate performance information, the agent

will learn his true ability quicker than if he only got a single aggregate

piece of information. At the same time, his overconfidence will decrease

faster in the case with less aggregate information. From the point

of view of the principal, this will lead to less expected utility, since

we have seen that more overconfidence leads to more expected effort

which ultimately leads to higher expected utility. Therefore, compared

to choosing the optimal measures for a rational agent, in the biased

case the principal has an extra incentive to choose more aggregate

performance measures and provide the agent with less information.

This result is summarized in the following proposition.

Proposition 4.3.2. When the principal has to choose the optimal per-

formance measure for the manager, it is always more beneficial to

choose aggregate metrics for an agent with self attribution bias, than it

would be for a purely rational agent.

Proof. The proof is a direct result of the argumentation provided

above. �

The same line of thought provides even further insights. We have

seen that the agent learns his own ability over time and initial overconfi-

dence slowly declines as part of this learning process. The magnitude of

the effect that with more detailed performance information this process
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is accelerated, however, depends on how far along the game the agent

is. Specifically, for an experienced manager who has already observed

several successes and failures throughout his working life, the effects

we described are far less important than for a young and inexperienced

manager. Thus, we have shown that the right choice of performance

incentives depends on the manager’s level of experience and a set of

optimal metrics for a manager at a certain point of time may not be the

optimal set as the manager gains in experience: In order to fully utilize

their juvenile presumption and commitment, a contract considering the

effects of self-attribution bias should give young, inexperienced man-

agers less detailed performance information than experienced ones.47

More precisely, we get:

Corollary 4.3.3. For an experienced manager with self attribution

bias, the positive effect of choosing a more aggregate performance met-

ric will always be smaller than for an inexperienced manager. �

This result is especially important in the context of management

turnover. When a new manager joins the company, questions of goal

setting, performance valuation and feedback mechanisms become very

important, as exactly these terms are subject to negotiation and have

to be agreed upon. The results above show that the level of experience,

a new manager has, should be included in these considerations in the

light of self-attribution bias and overconfident managers.

4.4. Conclusion

We have seen that self-attribution bias may alleviate expected agency

costs resulting from moral hazard by inducing higher levels of effort for

a biased agent. The agent gets overconfident as a result of his biased

learning and is, therefore, willing to exert more effort in his work lead-

ing to higher expected payoffs for the principal. This effect, however,

is contingent on the fact that some high outputs can be expected. For

a series of low outputs we have seen that the opposite is true and

47Note that we are just looking at effects on a given optimal contract that does not
consider self-attribution.
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self-attribution bias can lead to underconfidence. The reason for this

rather counterintuitive results is that a biased agent will choose higher

levels of effort and will therefore expect a higher output level. When

he observes a failure now the difference between his expected outcome

and the true result will be larger, resulting in a stronger downward cor-

rection of his beliefs. From another perspective, the agent’s increased

effort also increases the quality of the performance signal. This leads

to a stronger correction in beliefs when a low output is observed.

All of the results found above have shown that true learning only

exists for medium levels of bias. In other words, when the agent takes

too much credit from his successes there would no longer be true learn-

ing in the sense that only a few successes would be enough to have

him constantly belief that he is of high ability. For mild levels of bias

we have seen that providing the agent with coarse, more aggregate in-

formation will keep him overconfident for a longer time. The positive

effects of an overconfident manager for the firm owner may, thus, intro-

duce additional reasons for him to provide only aggregate information.

The results of our analysis can be used as basis for further research.

Since most of our results are based on rather subtle mechanisms, espe-

cially testing in an experimental context should be suitable in order to

verify our findings. In particular, the phenomenon of self-attribution

bias inducing underconfidence we found, has, to the best of our knowl-

edge, not been shown in earlier research. It should, therefore, be an

interesting result for additional testing. When designing an experiment

to prove this it is essential to model the link between the chosen level of

effort and the outcome of the agent’s work. Remember that our model

predicts biased managers to initially exert more effort. If this effort,

however, leads to failure they will then reduce their effort level below

that of a purely rational manager without self-attribution bias. This is

because the failure they observe is a stronger signal about their ability

the more effort was initially exerted. Therefore, key challenges of such
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an experiment design would be a) to create this link between effort and

signal quality, and (b) to give incentives for one group to behave in a

biased and another in an unbiased way.

Apart from this very specific research question, many other biases

and sources of human irrationality, like the one presented in our work,

exist. Many of which with a large body of supporting psychology lit-

erature. Their influences on various aspects of (corporate) finance has

been subject of several publications over the last years. The field of

behavioral finance is still growing in popularity. In the field of manage-

rial accounting, research just begins to enter this field. Nevertheless,

a lot of topics in managerial accounting, especially those related with

performance measurement, goal setting, executive compensation and

valuation bear numerous situations in which behavioral aspects may

significantly influence the outcome.

The next chapter concludes this work. It will briefly summarize

the results of the previous analyses. The chapter will conclude by

discussing the limitations of our work and depicting questions for future

research.



CHAPTER 5

Conclusions

5.1. Contribution of This Work to the Existing Literature

This work contributes to the existing accounting literature on pro-

viding incentives for managers in the following ways. Most funda-

mentally, we show, how uncertainty about a manager’s ability – from

both a self-assessment and external reputation point of view – affects

the manager’s effort and investment incentives. Common behavioral

features related to this uncertainty, like self-attribution bias and career

concerns, are important determinants for his behavior as his career pro-

gresses. In particular, we have shown that a manager’s background, his

experience and maturity level determine his behavior. These character-

istics should, thus, be included when designing compensation contracts

and performance measures. Existing literature analyzing investment

and effort incentives has mostly neglected the manager’s background.

Our work shows that considering these aspects may significantly change

existing results.

We have analyzed the impact of reputation concerns on a manager’s

investment decision aftern an executive turnover. This was done using

a theoretical career concerns model. When a manager has a strong

interest in his market reputation, he may, as a consequence, tend to

cancel even profitable projects. Hence, we found that career and repu-

tation concerns can be an explanation for the existing empirical finding

that new managers tend to enforce strategic change1 and often reverse

investment decisions of their predecessor.2 The rationale behind this

finding is that creating a possibly successful prestigious project of his

1See chapter 3 for a detailed empirical review on these findings.
2This is an empirical result of, e.g., Weisbach (1995).

94



5.1. CONTRIBUTION OF THIS WORK TO THE EXISTING LITERATURE 95

own can potentially increase his reputation more than sticking to the

decisions of his predecessor. This effect is even stronger in cases of

external succession. Our results in chapter 3 contribute to two streams

of the existing literature. Most importantly, they contribute to the

accounting literature on creating investment incentives. Instruments

designed to create goal congruent incentives should consider effects of

career and reputation concerns. More precisely, the owner has to cre-

ate additional incentives for the manager to keep profitable projects

of his predecessor or needs to stipulate their continuation. Further-

more, our results contribute to the literature on executive turnover.

By showing that career concerns after a turnover may lead to value

destructive management behavior, we provide a new explanation for

existing empirical findings on the connection between pre and post-

turnover company performance.3

On the other hand, we have found that not only uncertainty about

ability on the market side is important. A manager’s own assessment

is also of high importance for the analysis of managerial incentives. In

order to show how dependent a manager’s behavior is on his learn-

ing about his own ability, we have introduced self-attribution bias to

a dynamic moral hazard model. We have examined the changes in

management incentives and derived its effects to the optimal choice of

performance measures. To the best of our knowledge, this is the first

time that the influence of self-attribution bias has been studied in a

dynamic model with an accounting focus. We find that managerial

overconfidence results from self-attribution bias. Due to a manager’s

overconfidence he exerts more effort than a purely rational one. Hence,

self-attribution bias is favorable for the owner and may potentially be

an aspect alleviating agency costs. In the dynamic multi-period setting

we examined, the level of overconfidence decreases over time and with

the experience level the manager gains. Using this fact, we also provide

a new aspect to the question how much accounting information should

3A more detailed discussion of these results and their contribution to the literature
is given in the first and last section of the corresponding chapter.
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optimally be provided to the manager. In contrast to earlier results4,

we show that, due to self-attribution bias, providing less (or coarse)

information may be beneficial for the owner. Besides the argument of

career concerns, which has mainly been used as an explanation for this

in existing literature,5 we show that self-attribution bias provides an

additional reason for less aggregated performance measures.

5.2. Limitations of the Analysis

In our analyses we use principal-agent approaches to examine in-

vestment and effort incentives in situations of managerial delegation.

General critiques on principal-agent models6, therefore, at least partly

apply to this work as well. In particular, such approaches always look

at a very idealized setting with complete, free of cost information and

very specific underlying assumptions. Therefore, especially the ques-

tion of how transferable to real life situations such results can be has

always been a valid issue. Despite these critiques, we think that the

usage of principal-agent models as basis for our analyses is adequate for

two reasons. First of all, principal-agent models have been an integral

part of current research in business and economics, which have proven

to provide clear results and predictions. In particular, as a basis to

derive hypotheses for empirical and experimental testing, these theo-

retical approaches are of high value for modern research. Secondly, es-

pecially in this work we have focused on how particular human features

and concerns change well established results on managerial incentives.

These analyses of the change in incentives, however, is less sensitive

to underlying assumptions than other analyses trying to determine a

very specific optimum, e.g. an optimal compensation contract. Ad-

ditionally, we look at very specific human features. Isolating these in

an empirical and even an experimental context would be problematic.

Results from a theoretical approach like in this work, should provide a

4See, e.g. the informativeness principle of Holmström (1979).
5See Arya and Mittendorf (2008) for an overview.
6For details and a summary on the criticism, see Meinhövel (1999), pp. 107-170.
See Grossman and Hart (1983) for mathematical criticism.
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better understanding that can reduce these problems.

Apart from that, the analyses in this work bear limitations in two

dimensions: completeness of the overall approach and simplifying as-

sumptions of the models. While we consider both sides of uncertainty

about management ability and, therefore, try to use a holistic approach

with respect to the kind of uncertainty, our analyses of these two sides

can still only consider very specific settings. Other settings arising

from managerial delegation, for example investment decisions beyond

those following executive turnover treated in chapter 3, may show a

different level of sensitivity to uncertain ability. Due to the many de-

terminants and overall complexity of managerial incentives, theoretical

approaches, like those used in our work, can only address a limited

number of aspects. Our results, however, underline the importance of

ability assessment and behavioral human features when analyzing in-

vestment and effort incentives.

The second limiting dimension is defined by the simplifying assump-

tions made within the models. Both models only distinguish between

two types of managers and only consider a very limited number of

possible project outcomes. These simplifications, especially regarding

managerial ability, cannot fully capture reality, where managerial abil-

ity is a very complex and hard to grasp characteristic. Furthermore, a

manager usually has to perform many different tasks and make many

decisions virtually simultaneously, which all require different kinds of

skills. In reality, however, beliefs about a manager’s ability, especially

those by the market, are not always very precise. Of the many dimen-

sions of ability, only a few aspects based on the limited performance

information available form a manager’s reputation. We, therefore, be-

lieve that for our specific analyses these simplifications are justified and

capture the essential features of ability assessment.
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Additionally, the model in chapter 3 only considers a single invest-

ment decision following executive turnover. In a multi-period repeated

model the participants would learn the manager’s true ability over time,

reducing potential effects career concerns have on managerial behav-

ior. Beyond that, modeling specific exit options for the manager and

job market development would draw a more realistic picture of career

concerns and their influence on management behavior. The general

mechanism we find that career concerns lead to incentives for new

managers to reverse investment decisions of their predecessors is to

a certain extent independent of additional levels of complexity or ef-

fects that reduce the importance of career concerns. Hence, our results

should be fairly robust even in future, more complex settings.

5.3. Possible Model Extensions and Future Research

Possibilities for further research originate from both the findings of

our analyses as well as their limitations. Our findings in chapter 3 pro-

vide several empirically testable hypotheses. First of all, newly hired

external managers are more likely to cancel projects than internal ones,

(to some extent) regardless of the project’s profitability. Therefore,

external succession in situations of bad pre-turnover company perfor-

mance should correlate with positive post-turnover performance and

vice versa. Existing empirical literature7 on post-turnover performance

should be refined to focus on this specific determinant. The same ap-

plies for another determinant we found: The market reputation of the

predecessor. Just like external succession this raises the likelihood of

project cancellation and should therefore have similar effects on com-

pany performance.

The results of chapter 4 could be the basis for further experimental

testing. We predict that self-attribution bias will lead to higher than

rational efforts in a moral hazard setting. An experimental design could

7A discussion on existing empirical results is provided in 3.1.
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try to isolate and verify this mechanism. In particular, our finding that

self-attribution bias can induce underconfidence should be subject to

further testing in both the theoretical and experimental context. To

the best of our knowledge, this phenomenon has not been found in the

existing literature. All the more important is it to model the link be-

tween chosen level of effort and outcome of the agent’s work. Biased

agents initially choose higher levels of effort leading to failure being a

stronger signal of low ability. A biased agent will, therefore, correct

the belief about his own ability more strongly than a rational one, po-

tentially leading to underconfidence. An experimental design needs to

incorporate this specific mechanism of our model. Additionally, our

result that providing less performance information in a dynamic multi-

period setting should raise the owner’s expected overall utility, would

be interesting to validate.

The behavioral aspects we used could be applied to related situ-

ations of delegated management decision making. Especially the in-

fluence of self-attribution bias has not yet been exhaustively exam-

ined within the management accounting literature. Just like in the

moral hazard setting, self-attribution bias should influence the means

to create optimal investment incentives in situations of uncertainty.

Finally, extensions to the models of our analyses with relaxed assump-

tions should test the robustness of our results. A dynamic setting in

chapter 3 with multiple periods would analyze the effects of learning

to our predictions. Modeling additional exit options would lead to a

more realistic framework of executive turnover and could provide even

more specific findings. The model in chapter 4 could be extended to

include multiple tasks and a refined notion of ability.

This work has shown that managerial incentives do depend on the

assessment of ability. When taking investment and effort decisions,
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managers consider their own ability and possible effects of their behav-

ior on their reputation. Especially, when transferring classical theoret-

ical results to situations in reality, aspects of human behavior should

be considered. Further theoretical research introducing more features

of human behavior and relaxing existing simplifications should be able

to provide a more accurate understanding of managerial incentives in

many fields of accounting research.



Appendix

5.4. Proofs of the Results in Chapter 3

Proof of proposition 3.2.1. (i) As defined in the sec-

tion before, let δ ∈ {K,C} be the manager’s decision re-

garding the (old) ongoing project. We then have

(4) ∆πinv = E [πinv |δ = C] −E [πinv |δ = K]

The expected payoffs, if everything is left as it is, are only

determined by the quality of the signal s. Since in the case

the manager decides to keep the project, the probability that

the project is a success is exactly σ, the expected payoff of

the project is

E
[
πO
L |δ = K] =

{

σ ·Πinv , for s = Πinv

(1− σ) · Πinv , for sa = F.

By definition, this yields to

(5) E [πinv |δ = K] =

α · E
[
πO
L |δ = K] =

{

ωP · σ , for s = Πinv

ωP · (1− σ) , for s = 0.

The expected payoff when the project is canceled, on the other

hand, is fully determined by the manager’s own ability a.

Accordingly, we get

(6) E [πinv |δ = C] = ωP · a.

Putting (5) and (6) according to (4) together, we get

E [∆πinv] =

{

ωP · (a− σ) , for s = Πinv

ωP · (a− (1− σ)) , for s = 0

101
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and, hence, the proof of the claim.

(ii) We have that ∂∆πinv

∂a
= ωP > 0. In other words, the difference

∆πinv is strictly increasing in the manager’s ability a, which

concludes the proof. Note that we have that a < σ, which

yields that ∆πinv < 0 for a successful project and > 0 for a

failure (s = 0).

�

Proof of lemma 3.2.2. It suffices to show that for any given

project, the overall utility for a good manager to cancel (instead of

keep) a project are at least as much as that for a low ability manager.

First, recall that we have defined ã|S as the manager’s ex ante ex-

pected reputation at the end of the game if he decides to cancel the

project and it turns out to be a success.8

Now suppose that an equilibrium exists, in which a manager of low

ability cancels a given project and a manager of high ability does not.

Then the expected reputations ã|S and ã|F at the end of the game after

a cancelation are the same for both types. This is because the market

does not know the manager’s type. Furthermore, we have already seen

that ã|S > ã|F . As the expected reputation utility is only weighted by

the manager’s ability, it is higher for a high ability manager.

On the other hand, by proposition 3.2.1, expected prospects from

project success when canceling are also higher for a manager of high

ability. Therefore, a manager of high ability would have higher total

payoff when canceling than a manager of low ability. Hence, under the

assumption that it is worth for the low ability manager to cancel the

project, it would also be worth canceling for the high ability manager.

8ã|F is defined analogously for the case that the new project fails.
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As a consequence, in equilibrium it is never the case that only a man-

ager of low ability cancels a project while a high ability manager would

not. �

Proof of proposition 3.2.3. (i) Suppose an equilibrium

exists where both types of managers only cancel the ongoing

project if the profitability signal s indicates a project fail-

ure. Then, when the market observes no cancelation of the

project, it can assume that there was no cancelation neces-

sary, i.e., s = Πinv. Since the success of the ongoing project

is not related to the ability of the newly hired manager when

he keeps the project, the market does not change its beliefs

about the new manager’s ability. The reputation remains un-

changed and the reputation utility for the manager, in case

he does not cancel, is just ωR · â.

When the market observes a cancelation, on the other

hand, it can conclude that a cancelation was necessary. The

updated reputation of the manager will, hence, solely depend

on the success of his newly initiated project P̃ .

The equilibrium that both managers will only cancel if

necessary will, consequently, be achieved when both players

have no incentives to cancel successful projects. We have

already seen that a manager of high ability has stronger in-

centives to cancel a project. This, therefore, narrows it down

to the condition that a manager of high ability will no longer

have an incentive to cancel a successful project. In other

words,

(7) E [∆πrep(aH) + ∆πinv(aH)] ≤ 0.
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Whilst the expected value of ∆πinv can be easily deter-

mined according to proposition 3.2.1, we will focus on deter-

mining the expected change in reputation utility from cancel-

ing in the following analysis.

First, note that at the time the manager has to make his

cancelation decision, his expected reputation at the end of the

game when canceling the project is given by

(8) ã := aã|S + (1− a) ã|F .

We have

(9) E [∆πrep] = ωP · (ã− â) .

Hence, we have to determine ã|S and ã|F . Since these are

reputation values, we have

ã|S = η̃|S · aH + (1− η̃|S) · aL

ã|F = η̃|F · aH + (1− η̃|F ) · aL.

According to the above explanation, we get

η̃|S = Pr
[

a = aH

∣
∣
∣P̃ = S

]

=
Pr
[

a = aH ∧ P̃ = S
]

Pr
[

P̃ = S
]

=
η · aH
â

= η
aH

η
.

Analogously, we get

η̃|F = Pr
[

a = aH

∣
∣
∣P̃ = F

]

=
η · (1− aH)

(1− â
= η

1− aH

1− η
.
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Using this to calculate ã according to (8), we get

ã(a) = a [η̃|S · aH + (1− η̃|S) · aL] + (1− a) [η̃|F · aH + (1− η̃|F ) · aL]

= a

[

η
aH

η
· aH +

(

1− η
aH

η

)

· aL

]

+ (1− a)

[

η
1− aH

1− η
· aH +

(

1− η
1− aH

1− η

)

· aL

]

= a · (aH − aL) · η

(
aH

â
−

1− aH

1− â

)

+ η ·
1− aH

1− â
· (aH − aL) + aL.

When we now substitute η = â−aL
aH−aL

, this yields to

ã(a) = a · (â− aL)

(
aH

â
−

1− aH

1− â

)

+ (â− aL) ·
1− aH

1− â
+ aL

= (â− aL)

[
a(aH − â)

â(1− â)
+

1− aH

1− â

]

+ aL

= (â− aL)

[
a(aH − â) + â(1− aH)

â(1− â)

]

+ aL

(10) = (â− aL) ·

(
aaH − aâ+ â− âaH

â(1− â)

)

+ aL.

Putting the results from (10) into (9), we can calculate the

change in utility from reputation:

E [∆πrep] (a) = ωR · (ã(a)− â)

= ωR ·

[

(â− aL) ·

(
aaH − aâ+ â− âaH

â(1− â)

)

− (â− aL)

]

= ωR ·

[

(â− aL) ·

(
aaH − aâ+ â− âaH

â(1− â)
− 1

)]

.

According to (7), we look at the utility of a high ability man-

ager and get

E [∆πrep] (aH) = ωR ·

[

(â− aL) ·

(
a2H − 2aH â+ â

â(1− â)
− 1

)]

= ωR ·

[

(â− aL) ·

(
â2 − 2aH â + a2H

â(1− â)
− 1

)]
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(11) =
ωR (â− aL) (â− aH)

2

â(1− â)
.

We can then put the result from (11) plus what we know about

the change in project payoff from proposition 3.2.1 into the

equation of (7) to get a condition under which the equilibrium

exists.9

E [∆πrep(aH) + ∆πinv(aH)] ≤ 0

⇔ ωR
(â−aL)(â−aH )2

â(1−â)
+ ωP (aH − σ) ≤ 0

⇔ ωR

ωP
≤

(aH − σ) â(1− â)

(â− aL) (â− aH)
2 .(12)

Hence, for small values of ωR

ωP
, which fulfill (12), an equilibrium

exists, in which both players behave exactly in the owner’s

best interest and cancel only unprofitable projects.

(ii) Now suppose there exists an equilibrium, in which both types

of players cancel any project regardless of the internal ac-

counting signal s. Since we have already seen that managers

of high ability are more likely to cancel than managers of

low ability, when the market observes a player not canceling

a project, it can assume that the manager is of low ability.

Consequently, the reputation utility in this case can only be

ωRaL. The equilibrium can only exist, if both players are

willing to cancel profitable projects. Using, again, the fact

that managers of high ability are more likely to cancel than

managers of low ability, (0 ≥ ∆πinv(aH) ≥ ∆πinv(aL)), we get

that the equilibrium exists, under the condition that cancel-

ing a profitable project pays off for a manager of low ability.

Hence, the following condition needs to be fulfilled

(13) ∆ΠR(aL) + ∆πinv(aL) ≥ 0.

9And canceling profitable projects does not pay off for a high ability manager.
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Note that just as (i), this is a pooling equilibrium. The up-

date of the manager’s reputation, if he decides to cancel, only

depends on the success of the project. Accordingly, just like

in (i) equation (10), we get that

(14) ã(a) = (â− aL) ·

(
aaH − aâ+ â− âaH

â(1− â)

)

+ aL

and with the result that the reputation utility from not can-

celing is ωRaL, we further get that

E [∆πrep] (a) = ωR · (ã(a)− aL)

= ωR ·

[

(â− aL) ·
aaH − aâ + â− âaH

â(1− â)

]

.

In particular, for a low ability manager we have

(15) E [∆πrep] (aL) = ωR ·
(1− aH − aL)(â− aL)

(

â+ aLaH
1−aH−aL

)

â(1− â)
.

Putting the result from (15) into (13), the equilibrium exists

if

∆ΠR(aL) + ∆πinv(aL) ≥ 0

⇔ ωR ·
(1−aH−aL)(â−aL)

(

â+
aLaH

1−aH−aL

)

â(1−â)
+ ωP (aL − σ) ≥ 0

⇔ ωR

ωP
≥

(aL − σ)â(1− â)

(1− aH − aL)(â− aL)
(

â + aLaH
1−aH−aL

) .

�

Proof of proposition 3.2.4. (i) Suppose the equilibrium

exists, in which a manager of high ability will cancel any

project disregarding the signal s and a manager of low ability

only cancels unprofitable projects (s = 0). When the market

then observes a manager, who does not cancel a project, it

can assume that the manager is of low ability. This directly

implies that the reputation utility when he decides not to
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cancel turns out to be

(16) πrep = ωR · aL.

If the manager, however, decides to cancel the project, the

market thinks that it was either a manager of high ability

or it was a low ability manager who canceled an unprofitable

project. When using the notation of the previous proposition,

this yields to

η̃|S = Pr [a = aH |(a = aH ∨ (a = aL ∧ s = 0)) ∧ P = S]

= Pr [a = aH |(a = aH ∧ P = S) ∨ (a = aL ∧ s = 0 ∧ P = S)]

=
Pr [a = aH ∧ ((a = aH ∧ P = S) ∨ (a = aL ∧ s = 0 ∧ P = S))]

Pr [(a = aH ∧ P = S) ∨ (a = aL ∧ s = 0 ∧ P = S)]

=
Pr [a = aH ∧ P = S]

Pr [(a = aH ∧ P = S) ∨ (a = aL ∧ s = 0 ∧ P = S)]
.

The probability that s = 0 does not depend on the newly

hired manager’s ability or reputation but only that of his

predecessor. Let dF be the probability that the signal s

indicates a failure, i.e. s = 0. Then we have that dF =

(1− âpre) · σ + âpre · (1− σ).

Recall that âpre is the reputation of the preceding man-

ager and notice that dF < 1
2

and declining in the preceding

manager’s reputation. Using this notation, we get

(17) η̃|S =
η · aH

η · aH + (1− η) · dF · aL

and accordingly

(18) η̃|F =
η · (1− aH)

η · (1− aH) + (1− η) · dF · (1− aL)
.
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The ex ante expected reputation ã of the manager at the end

of the game is

ã(a) = a · ã|S + (1− a) · ã|F

= a · [η̃|SaH + (1− η̃|S)aL] + (1− a) · [η̃|FaH + (1− η̃|F )aL]

= (aH − aL) · [aη̃|S + (1− a)η̃|F ] + aL.

Using the expected utility when not canceling from (16), for

the expected change in reputation utility from canceling a

project we get the following

E [∆πrep] (a) = ωR · (aH − aL) · [aη̃|S + (1− a)η̃|F ]

= ωR ·

[

(aH − aL) ·

(
aη · aH

η · aH + (1− η) · dF · aL

+
(1− a)η · (1− aH)

η · (1− aH) + (1− η) · dF · (1− aL)

)]

.

In terms of â, i.e., using η = â−aL
aH−aL

, we have

E [∆πrep] (a) = ωR(aH − aL)(â− aL)

[(
aaH

(â− aL)aH + dFaL(aH − â)

+
(1− a)(1− aH)

(â− aL)(1− aH) + dF (1− aL)(aH − â)

)]

.

For the described equilibrium to exist, two conditions have to

be fulfilled:

First, the importance of reputation needs to be high enough

to be an incentive for a high ability manager to cancel prof-

itable projects. And second, the importance of reputation

has to be below the level at which it would also pay off for a

manager of low ability to cancel profitable projects. In math-

ematical terms, the two conditions are

E [∆πrep(aH) + πinv(aH)] ≥ 0,(19)

E [∆πrep(aL) + πinv(aL)]x ≤ 0.(20)
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Using all the information we have already gathered, we get

the following two conditions

ωR

ωP

≥
(σ − aH)

(â− aL)(aH − aL)
·

[
a2H

(â− aL)aH + dFaL(aH − â)

+
(1− aH)

2

(â− aL)(1− aH) + dF (1− aL)(aH − â)

]−1

=: Φ1

and

ωR

ωP

≤
(σ − aL)

(â− aL)(aH − aL)
·

[
aLaH

(â− aL)aH + dFaL(aH − â)

+
(1− aL)(1− aH)

(â− aL)(1− aH) + dF (1− aL)(aH − â)

]−1

=: Φ2.

The equilibrium exists, for intermediate values of ωR

ωP
which

fulfill these two conditions.

(ii) First, note that the criterium depends on the probability that

the signal indicates a failure10. This probability, depends on

the accuracy of the signal σ and the true profitability of the

project. The latter is determined by the ability of the preced-

ing manager, since the project’s initiator ι was the preceding

manager. The only usable information about the predecessor

is his reputation âpre. The reputation is the market’s assess-

ment of his ability. Accordingly, the criterium does depend

on the predecessor’s reputation.

Hence, in a first step, we have a closer look at ∂
∂dF

Φi, i =

1, 2. Plain algebra shows that

(21)
∂

∂dF
Φi ≥ 0.

Now, since we have dF = (1− âpre)σ+ âpre(1−σ), we get that

∂dF

∂âpre
= 1− 2σ < 0,

i.e., the probability of a failure signal is smaller for prede-

cessors with a good reputation. This and (21) then yields

10As perceived by the external market
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to

(22)
∂

∂âpre
Φi ≤ 0.

and, thus, the first claim.

The second claim that the range in which the equilibrium

exists is decreasing for increased reputation âpre, is equivalent

to proving
∂

∂âpre
(Φ2 − Φ1) ≤ 0.

This is a result of plain algebra.

�

Proof of proposition 3.2.5. (i) Let ξ0 = ωR

ωP
be chosen

such that there exists an r̆, which is the single solution to

the associated equality of the equilibrium in proposition 3.2.3

(ii), i.e.,

ξ0 =
(aL − σ)r̆(1− r̆)

(1− aH − aL)(r̆ − aL)
(

r̆ + aLaH
1−aH−aL

) ,

and that

ξ0 <
(aH − σ) â(1− â)

(â− aL) (â− aH)
2 , ∀â.

Since the right side of this equality is strictly decreasing

in â (as seen above), for medium values of ξ0, r̆ exists and is

unique.

By construction, we have that for every â > r̆ the equi-

librium, in which both managers cancel every project, exists.

On the other hand, there is an a < r̆ such that for every â

with a < â < r̆ the only equilibrium that exists is that, in

which both managers only cancel bad projects.
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Now, when the project is performing well and the expected

profit of the project in case of success is very large, it is op-

timal for the owner to choose a candidate with reputation â

with a < r < r̆. The owner chooses this candidate in order

to reduce the risk of the new manager canceling the project11

– in case there is no other way to detain the manager from

canceling. This is the case, when expected prospects from

reducing this risk, outweigh expected possible gains that the

optimal candidate would achieve as operational utility πop.

(ii) In the exact same case, when there are means to prevent the

manager from canceling, the above considerations show that

it is optimal for the owner to do so.

�

Proof of proposition 3.3.1. We have to show that the level

up to which the equilibrium exists is higher than that in the case of

external succession.12 Recall that according to the analysis in proposi-

tion 3.2.3, this equilibrium exists as long as a high ability manager will

not cancel profitable projects. As the (monetary) project utility from

canceling compared to keeping a project, i.e. ∆πinv, is not affected

by internal or external succession, it is enough to show that ∆πrep is

decreasing for growing values of q. That is, because, in this case, it

becomes less attractive for a high ability manager to cancel a good

project. Thus, only at higher values of ωR

ωP
he would leave the given

equilibrium path.

The following analysis needs a lot of notation, to distinguish the

different possible settings. We try to stick to the notation of proposi-

tion 3.2.3 as close as possible. Let q > 0 and ã be the ex ante expected

reputation the manager anticipates to have at the end of the game

11Since the probability of canceling is increasing in the new manager’s reputation.
12As in proposition 3.2.3.
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when he decided to cancel. Further, let ã|S, ã|F , η̃|S and η̃|F be de-

fined according to the previous proposition in the cases in which P̃ is

a success (or a failure, respectively). Analogously, define for ã and all

associated notation, ã|0 to be ã in the case that q = 0. Finally, let r̆

and all associated notation be defined for the case that the manager

decides to keep the project (∂ = K).

Recall that we already said that it is enough to show that ∆πrep is

decreasing for growing values of q. ∆πrep is the difference between the

expected utility from reputation after canceling and that after keeping

the project, we will have a look at these expected utilities.

Suppose that the equilibrium in which both types of managers only

cancel a project if the signal indicates a bad project. Then, when the

market observes a manager who does not cancel the project, it can

assume that there was no cancelation necessary, i.e., s = Πinv. Now,

the difference between the case where we have that q > 0 and the prior

case of q = 0 is that this fact will allow the market to update its beliefs

about the manager’s ability. More specific, the expected utility when

the market observes no cancelation is

E [πrep |∂ = K] = E [πrep |s = Πinv]

= ωR (Pr [a = aH |s = Πinv] aH

+ (1− Pr [a = aH |s = Πinv] ) aL)

The probability that a = aH in this setting of information is then given

by

Pr [a = aH |s = Πinv] =
Pr [a = aH ∧ s = Πinv]

Pr [s = Πinv]

= η
dS(aH)

dS(â)
,

where dS(aH) is the probability that the signal s indicates future suc-

cess (s = Πinv).
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To understand this in detail, we have to look at the probability

dS. This probability does depend on q, the ability of Mnew and the

reputation of the predecessor Mpre. It is given by

(23) dS(a) = σ (qa+ (1− q)âpre) + (1− σ) (1− (qa+ (1− q)âpre)) .

Accordingly, the probability that the signal is indicating future failure

s = 0 is given by

(24) dF (a) = σ (1− (qa+ (1− q)âpre)) + (1− σ) (qa+ (1− q)âpre) .

Note that dS is increasing for larger values of a whilst dF = 1 − dS is

decreasing. Therefore, we get that

E [πrep |∂ = K] = ωR · r̆ = ωR

(
dS(aH)

dS(â)
r̆|0 +

(

1−
dS(aH)

dS(â)

)

aL

)

.

This is larger than the corresponding utility the manager would expect

in case q = 0 as we can see in the following.

E [πrep |∂ = K] |q > E [πrep |∂ = K] |0

⇔ r̆|q > r̆|0

⇔ dS(aH )
dS(â)

r̆|0 +
(

1− dS(aH )
dS(â)

)

aL > r̆|0

⇔
(

1− dS(aH )
dS(â)

)

aL >

(

1−
dS(aH)

dS(â)

)

r̆|0

(25) ⇔ aL < r̆|0,

That, however, is true as long as there is uncertainty about the

manager’s ability in the market.

Thus, we have seen that the reputation when a manager decides to

keep a project for q > 0 is larger than that for q = 0. Hence, as the

manager was involved in the project, in a situation of internal succes-

sion, the decision not to cancel the project will result in a reputation

gain.
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As a next and final step, we will verify that the reputation gain from

canceling the project will be smaller in cases of internal succession, i.e.

q > 0, than it is in cases of external succession. Just as before, we look

at the expected prospect from reputation of a high ability manager

E [πrep |∂ = C ∧ a = aH ] = ωR · ã(aH)

= ωR (aH · ã|S + (1− aH)ã|F )

= ωR (aH (η̃|SaH + (1− η̃|S)aL)

+(1− aH) (η̃|FaH + (1− η̃|FaL)) .

Using the definitions from above, this yields to

η̃|S = η ·
dF (aH)

dF (â)
︸ ︷︷ ︸

<1

·
aH

â
=

dF (aH)

dF (â)
· η̃|S|0,

η̃|F = η ·
dF (aH)

dF (â)
·
1− aH

1− â
=

dF (aH)

dF (â)
· η̃|F |0.

Putting these results into the formula for ã, we can calculate ã to be

ã(aH) =
dF (aH)

dF (â)
· ã|0(aH) +

(

1−
dF (aH)

dF (â)

)

· aL.

Just like above, this gives us

(26) ã(aH) < ã|0(aH), for â > aL.

The results we just gathered from equations (25) and (26) show that

E [∆πrep] is declining in q. As long as q is small enough such that

E [∆πrep] > 0 the level of ωR

ωP
up to which a manager of high ability

does not cancel profitable projects raises. With it the level, up to which

the equilibrium exists, rises as well. �

Proof of proposition 3.3.2. Suppose that the equilibrium, in

which both types of mangers do not cancel any project, exists. If q is

large enough, we have already seen that managers suffer a reputation

loss when canceling a project. Now, the equilibrium can only be sus-

tained, if the market believes that a manager, who decides to cancel, is

of low ability. In this case and using the notation from above, we get
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that the reputation payoff from canceling is ωR · aL.

The described equilibrium can only exist, if both types of managers

have no incentive to cancel unprofitable projects. For a manager of

ability a, this means that, for s = 0,

(27) E [∆πinv(a) + ∆πrep(a)] ≤ 0.

When the market observes that the owner kept the project, it can

only update its beliefs about the manager’s ability according to the

success of the project observed at the end of the game. Since, the

internal signal s is not known to the external market, the probability

that the manager is of high ability when P is a success is given by

η̆|S :=
Pr [a = aH ∧ P = S]

Pr [P = S]

= η ·
q · aH + (1− q)âpre
q · â+ (1− q)âpre

,

and, accordingly,

η̆|F :=
Pr [a = aH ∧ P = F ]

Pr [P = F ]

= η ·
1− (q · aH + (1− q)âpre)

1− (q · â+ (1− q)âpre)
.

As we have already seen, the first term in (27) is negative for large

values of q. The second term is positive, as canceling an unprofitable

project will increase expected project utility. Thus, when ωR is cho-

sen large enough, this yields that the negative part of the equation

outweighs expected profit from project utility. This means that the

equilibrium exists for large enough values of ωR

ωP
.

Note that the calculation of the exact boundaries can be analo-

gously done as in proposition 3.2.3 (ii). Due to the parameter q, how-

ever, the expression gets more complex. The exact boundaries do not

provide further insights for our analysis. Therefore, we can omit these

calculations at this point. �
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5.5. Proofs of the Results in Chapter 4

Proof of proposition 4.2.1. Before we go into the details of

the proof, it is important to understand that when it comes to expected

values in this proof, there are always two views. One view is that of

the manager, who does not know that he is biased and, therefore, only

uses his biased measures. The other view is that of the principal, who

is aware of the agent’s bias and can use the biased variables (only) in

cases where the agent chose them. For example, the principal will use

the biased optimal effort in his considerations, but will use his own

rational belief about the agent’s type when it comes to predicting a

period’s outcome.

We will proof the statement via induction over the number of peri-

ods n.

n = 2 : We will first have a look at the agent’s optimal effort choice

in period 1, e1. As the agent always optimizes the output of the full

game, we have to use backward induction. We look at the last period,

in this case t = 2, first.

In period 2, the agent’t goal is to maximize his utility conditional

on the output of period 1. Therefore, we have

max
e2

E [U2 |Y1] = α+ βe2E [a |Y1] ΠH −
1

2
ce22.

The first order condition then yields

e∗2 =
βE [a |Y1] ΠH

c
.

Using that, we get the ex ante expected utility in that period

(28) E [U2] = E

[

α +
1

2c
β2Π2

HE [a |Y1]
2

]

.
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When we now go back to period 1 and look at the agent’s optimal

choice, the agent uses the results of the analysis in period 2 to maximize

max
e1

E [U1 + U2] = α + βe1â0ΠH −
1

2
ce21 + E [U2]

Remember that we want to show e∗b1 > e∗1. Comparing the two first

order conditions of the biased and the unbiased case, we get

(29) e∗b1 > e∗1 ⇔
∂

∂e1
Eb [U2] >

∂

∂e1
E [U2] .

Using (28), this leads to

E [U2] = â0e1

[

α +
1

2c
β2Π2

H (η̂1 |ΠH
aH + (1− η̂1 |ΠH

)aL)
2

]

+(1− â0e1)

[

α +
1

2c
β2Π2

H (η̂1 |0 aH + (1− η̂1 |0 )aL)
2

]

.

We use the formulas for η̂1 calculated using Bayes’ rule and get

= â0e1

[

α +
1

2c
β2Π2

H

(
η̂0a

2
H

η̂0aH + (1− η̂0)aL
+

(

1−
η̂0aH

η̂0aH + (1− η̂0)aL

)

aL

)2
]

︸ ︷︷ ︸

=:Θ

+(1− â0e1)
[

α + 1
2c
β2Π2

H

(
η̂0(1−aHe1)aH

η̂0(1−aHe1)+(1−η̂0)(1−aLe1)

+ (1− η̂0(1−aHe1)
η̂0(1−aHe1)+(1−η̂0)(1−aLe1)

)aL

)2
]

.

The biased expected values only differ in the Θ term. When the agent

has a self attribution bias we get

Θb =

[

α +
1

2c
β2Π2

H

(
bη̂0a

2
H

bη̂0aH + (1− η̂0)aL
+

(

1−
bη̂0aH

bη̂0aH + (1− η̂0)aL

)

aL

)2
]

Accordingly, when we compare the partial differentials of the expected

utilities in period 2 with respect to the effort, most of the terms cancel

out and we get

∂
∂e1

Eb [U2]−
∂

∂e1
E [U2] =

∂

∂e1

(
Eb [U2]− E [U2]

)

= â0
(
Θb −Θ

)
> 0.

The reason this is true is as follows: Note that you can interpret Θ to

be Θb with b = 1, i.e., Θ = Θ1. As Θb is strictly growing in η̂1, and η̂1
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is strictly growing in b (since b > 1), we get Θb > Θ1 = Θ. Using (29)

and this result, we get e∗b1 > e∗1 as stated.

The next step is to look at the optimal effort the agent will choose

in period t = 2. In period 2, the manager will choose his effort to

maximize his utility only in that period. As we have seen in our con-

siderations above, the optimal effort level in that period is given by

e∗2 =
βE [a |Y1] ΠH

c
.

Since we are looking at this from an ex ante perspective, we get

e∗2 =
βâ1ΠH

c
.

Hence, similar to the line of thought in the first period, we see that

(30) e∗b2 > e∗2 ⇔ âb1 > â1 ⇔ η̂b1 > η̂1 ⇔ E[κ1] > 0

We will, therefore, look at the expected level of overconfidence at the

end of period 1 and show that is positive.

κ̂1 = η̂b1 − η̂1

=

[

e∗b1 â0
bη̂0aH

bη̂0aH + (1− η̂0)aL
+
(
1− e∗b1 â0

) η̂0(1− aHe
∗b
1 )

(1− â0e
∗b
1 )

]

−

[

e∗1â0
η̂0aH

â0
+ (1− e∗1â0)

η̂0(1− aHe
∗
1)

(1− â0e
∗
1)

]

= e∗b1 â0
bη̂0aH

bη̂0aH + (1− η̂0)aL
− e∗1â0

η̂0aH

â0
︸ ︷︷ ︸

=:Ψ

+η̂0(1− aHe
∗b
1 )− η̂0(1− aHe

∗
1)

= Ψ
︸︷︷︸

>0

− η̂0aH(e
∗b
1 − e∗1)

︸ ︷︷ ︸

>0

.

The interesting thing about this last equation is that we have now

isolated the two effects that influence, whether the agent is over- or

underconfident. While Ψ compares the two beliefs for a high output,

the last term represents the effects of an observed low output. As we

have already seen, high outputs create overconfidence. Thus, Ψ > 0 is
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the intuitive consequence.

On the other hand, as we have already seen that e∗b1 > e∗1, the

effects of an observed low output will be underconfidence.13 We will

show that the overconfidence derived from expected high outputs will

overcompensate the underconfidence effect. Therefore, we first have a

closer look at

Ψ = e∗b1 â0
bη̂0aH

bη̂0aH + (1− η̂0)aL
− e∗1â0

η̂0aH

â0

= η̂0aH

[
be∗b1 â0

bη̂0aH + (1− η̂0)aL
− e∗1

]

and get

κ̂1 = η̂0aH

[
be∗b1 â0

bη̂0aH + (1− η̂0)aL
− e∗1 − e∗b1 + e∗1

]

= η̂0aH

[
be∗b1 â0

bη̂0aH + (1− η̂0)aL
−

]

− e∗b1

= η̂0aH

[
be∗b1 â0

bη̂0aH + (1− η̂0)aL
−

]

− e∗b1

= η̂0aH

[
be∗b1 â0 − be∗b1 η̂0aH − e∗b1 (1− η̂0)aL

bη̂0aH + (1− η̂0)aL

]

>b>1 η̂0aH

[
be∗b1 â0 − be∗b1 η̂0aH − be∗b1 (1− η̂0)aL

bη̂0aH + (1− η̂0)aL

]

= η̂0aH

[
be∗b1 â0 − be∗b1 â0

bη̂0aH + (1− η̂0)aL

]

= 0.

Using (30), this concludes the initial step of the induction, since we

have shown that the expected optimal effort is strictly larger in both

periods.

(n− 1) → n : Assume that we have already shown that the expected

optimal effort level for the first n − 1 periods is larger in the biased

13The intuition behind this is that, since the agent has exerted more effort in the
biased case, a low output is a stronger signal regarding his own ability than it would
be with less effort.
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than in the unbiased case. The maximization problem of the manager

in period n then is

max
en

E [Yn−1, . . . , Y1] ,

and the first order condition yields

e∗n =
βân−1ΠH

c
.

Taking the same arguments as in the two period case above, we have

that the expected effort level in period n is larger for the biased case if

κ̂n−1 = η̂bn−1 − η̂n−1

=

[

e∗bn−1â0
bη̂bn−2aH

bη̂bn−2aH + (1− η̂bn−2)aL
+
(
1− e∗bn−1â0

) η̂n−2(1− aHe
∗b
n−1)

(1− â0e
∗b
n−1)

]

−

[

e∗n−1â0
η̂n−2aH

â0
+ (1− en−11

∗â0)
η̂n−2(1− aHe

∗
n−1)

(1− â0e
∗
n−1)

]

> 0

When you compare this condition to the one in the upper case of only

two periods, the only difference is that this time the prior belief η̂bn−2

in the biased case is different to η̂n−2 in the unbiased case. In the

two period situation we had before these priors were the same.14 By

assumption, however, we know that η̂bn−2 > η̂n−2. Therefore, to show

κ̂n−1 > 0 it is enough to show this for some κ̃n−1 (instead of κn−1),

where we substitute η̂bn−2 by η̂n−2 in the previous formula of κ̂n−1.
15

But with this substitution, the whole case reduces to the one we have

already looked at in period 2. Hence, this concludes the proof. �

Proof of proposition 4.2.3. Suppose that in period i the man-

ager observes a low output of his work Yi = 0. Then, by definition, we

get

κi = η̂bi − η̂i = η̂bi−1

1− aHe
∗b
i

1− âi−1e
∗b
i

− η̂i−1
1− aHe

∗
i

1− âi−1e
∗
i

.

14Both were η̂0.
15Note that this is true as the posterior belief is monotonically increasing in the
prior belief. Therefore, when we use the smaller prior belief, we get a smaller
expected level of confidence. And if this is larger then 0 then the original level of
confidence is also larger.
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Now, from proposition 4.2.1, we know that e∗bi > e∗i . So let δi be

the positive difference between the biased and unbiased effort, i.e.,

e∗bi = e∗i + δ. Putting this into the above formula, we get

κi = η̂bi−1

[
1− aHe

∗
i

1− âi−1e
∗
i

−
δ(aH − âi−1)

(1− âi−1e
∗b
i )(1− âi−1e

∗
i )

]

− η̂i−1
1− aHe

∗
i

1− âi−1e
∗
i

= (η̂bi−1 − η̂i−1)
︸ ︷︷ ︸

=κi−1

1− aHe
∗
i

1− âi−1e
∗
i

︸ ︷︷ ︸

<1

−
δη̂bi−1(aH − âi−1)

(1− âi−1e
∗b
i )(1− âi−1e

∗
i )

︸ ︷︷ ︸

>0

< κi−1.

In particular, since the manager is initially neither under- nor overcon-

fident, i.e., κ0 = 0, if a low output is observed right in the first period,

this gives us

κ1 < κ0 = 0.

�

Proof of proposition 4.2.4. We will first show that this is true

in the unbiased case, i.e., that a rational manager is expected to learn

his true ability during the course of the game. It is sufficient to show

that η̂i (or η̂bi respectively) will converge to 1 (0) for a high (low) abil-

ity manager. Hence, we will analyze the two possible types of ability

separately

(i) a = aH : Let ∆i be the difference between aH and âi, i.e.,

∆i = aH − âi. We want to examine the behavior of η̂i as i

approaches infinity. Since the manager’s ability is high, we

get

η̂i+1 = e∗i aH η̂i
aH

âi
+ (1− e∗i aH)η̂i

1− aHe
∗
i

1− e∗i â0

= e∗i (âi +∆i)η̂i
aH

âi
+ (1− e∗i âi − e∗i∆i)η̂i

1− aHe
∗
i

1− e∗i â0

= η̂i(aH + 1− aH) + e∗i∆iη̂i

(
aH

âi
−

1− aHe
∗
i

1− e∗i âi

)

= η̂i + e∗i∆iη̂i

(
∆i

âi(1− e∗i âi

)

︸ ︷︷ ︸

>0



5.5. PROOFS OF THE RESULTS IN CHAPTER 4 123

Thus, we have shown that, in case a = aH , the expected belief

about the probability that the manager is of high ability is

strictly monotonically increasing. We will now show that

η̂i+1 = η̂i + e∗i∆iη̂i

(
∆i

âi(1− e∗i âi

)

≤ 1

⇔ e∗i∆
2
i η̂i ≤ (1− η̂i)(1− e∗i âi)âi.

Since e∗i < 1, it is sufficient to show that

∆2
i η̂i ≤ (1− η̂i)(1− âi)âi.

To show this, we have to distinguish two cases

η̂i ≤
1

2
: By definition, we know that ∆i < âi and 1 − âi >

aH−âi = ∆i. Furthermore, since η̂i ≤
1
2
, we have η̂i ≤ (1−η̂i).

Therefore, all of the terms on the left side of the equation are

smaller than one corresponding term on the right hand side.

That concludes this case.

η̂i >
1

2
: In this case, on the contrary, we have that 1− η̂i <

1
2
.

We get

∆i = aH − âi = aH − η̂iaH − (1− η̂i)aL = (1− η̂i)(aH − aL).

This means that we have to show

(1− η̂i)
2(aH − aL)

2η̂i < (1− η̂i)âi(1− âi)

⇔ (1− η̂i)(aH − aL)
2η̂i < âi(1− âi).

On the other hand, we know that aH − aL < 1
2
< âi and

(1− η̂i)(aH − aL) = ∆i < (1− âi),

which concludes this case.

We have shown that η̂i is a strictly monotonically increas-

ing series, which is limited by 1 (i.e., ∆i = 0). Thus, η̂i is a

Cauchy sequence that converges to 1.
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(ii) a = aL: Consider ∆̃i := âi − aL > 0. Then a similar calcula-

tion to the case above shows that

η̂i+1 = η̂ − e∗i ∆̃iη̂i
∆i

âi(1− e∗i âi)
.

Following the same line of thought as above, we have to show

η̂i − e∗i ∆̃iη̂i
∆i

âi(1− e∗i âi)
≥ 0

⇔ 1− e∗i ∆̃i

∆i

âi(1− e∗i âi)
≥ 0

⇔ e∗i ∆̃i∆i ≤ âi(1− e∗i âi).

And, since we know that ∆̃i ≤ âi, it is enough to show

e∗i∆i ≤ 1− e∗i âi

⇔ e∗i (∆i + âi) ≤ 1

⇔ e∗i aH < 1,

which is fulfilled. This concludes the proof for the unbiased

case.

In a next step we will look at the biased case. Just like in the unbiased

case, we have to distinguish the two possible cases the ability can take.

(i) a = aH : Let ∆b
i be defined just like ∆i for the biased case,

and let b̃ = b− 1 > 0. Then we have

η̂bi+1 = e∗bi aH η̂
b
i

baH

η̂biaHb+ (1− η̂bi )aL

+(1− e∗bi aH)η̂
b
i

1− aHe
∗b
i

η̂bi (1− e∗bi aH) + (1− η̂bi )(1− e∗bi aL)

= η̂bi + e∗bi η̂
b
i

(

∆b2
i

âbi(1− e∗bi â
b
i)

+
a2HaLb̃(1− η̂bi )

âb2i + b̃η̂biaH â
b
i

)

To conclude this part of the proof, we want to show that, if

the bias b is not too large,

(31) η̂i+1 ≤ 1
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holds for all i. Using the associated formula for (31) and

solving it for b̃, we get an expression of the form

(32)

b̃i =
âb2i − e∗bi â

b3
i − e∗bi

e∗bi η̂
b2
i (aH − aL)∆b

iaH + e∗bi η̂
b
ia

2
HaL(1− e∗bi â

b
i)− η̂biaH â

b
i + e∗bi η̂

b
iaH â

b2
i

for each i. As all of these solutions b̃i are strictly larger than

min {a2H − a3H , a
2
L − a3L}

(aH − aL)(aH − a0)aH + a2HaL − η̂0aHaL + a3H
> 0,

we get that b̆ := 1 + inf i b̃i is well defined and for all b ≤ b̆ it

converges to 1. That concludes this part of the proof.

(ii) a = aL: On the other hand, let ∆̃b
i also be defined analogous

to the unbiased case. In the same way as above, we get16

η̂bi+1 = η̂bi + e∗bi η̂
b
i

[

−
∆̃i∆i

âbi(1− e∗bi â
b
i)

+
aHa

2
Lb̃(1− η̂bi )

âb2i + b̃η̂biaH â
b
i

]

≥ 0.

The first term that is subtracted is the same as in the unbi-

ased case. New is the extra positive term which results from

the biased update for high outputs.

These two effects are working in opposite directions, and

we have to look at them more closely to understand, how they

will affect the manager’s learning.

First of all, note that the negative term has its maxi-

mum when the uncertainty about the manager’s ability is the

largest, i.e. η̂i =
1
2
. This is the case for âi =

aL+aH
2

. As âbi

gets closer to either aL or aH , this negative term approaches 0.

Secondly, the positive term is monotonically decreasing in

âbi from aH b̃ in aL to 0 in aH and is increasing in b̃.

16It is important to keep in mind that η̂bi ,∆
b
i and ∆̃b

i are all functions of the expected
abilities âbi .
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Next, let b̄ be defined in such a way that the smallest

possible first negative term,17 and the positive second term

coincide in aL+aH
2

i.e.,

inf
i

{
1
4
(aH − aL)

2

aL+aH
2

(
1− e∗i b

aL+aH
2

)

}

=
1
2
aHa

2
L(b̄− 1)

aL+aH
2

+ 1
2
(b̄− 1)aH

aL+aH
2

⇔ b̄ = 1 +
(aH − aL)

2 + inf i
{
e∗bi
}
aHa

2
L(aL + aH)

aH(2a2L − 1
2
(aH − aL)2

.

Then for b < b̄, by construction18 for any initial value η̂0 the

series of η̂bi will fall below 1
2

until the two terms (negative and

positive) cancel out and the series becomes constant. So āL

is the solution to the equation when both effects are equal,

i.e., the solution to

∆̃i∆i

âi(1− e∗bi âi)
=

aHa
2
Lb̃(1− η̂bi )

âb2i + b̃η̂biaH â
b
i

.

Accordingly, we have shown that for small enough values of

b, a biased manager’s beliefs, if he is of low ability, will fall

to a level āL. This ability level lies above aL. All of this is

the result of the growing influence of the bias when the belief

about the manager’s ability sinks upon a high output.

(iii) Putting the two results together, let b∗ be the minimum of

the two limits, i.e., b∗ = min(b̆, b̄). Then for b < b∗ we get the

results of both (i) and (ii) and hence the proof.

�

Proof of proposition 4.2.6. This proof is very similar to the

last proof where we looked at a low ability manager. We will, therefore,

refer to that proof on some occasions as they are mostly identical.

We look at κ̂i+1, which is defined as

κ̂i+1 = η̂bi+1 − η̂i+1.

17This again exists as the term has its minimum for e∗bi = 0
18And the fact that the positive term is decreasing quicker as the negative term as
âbi approaches aH .
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The first thing to note is that, for all i, we have η̂i = η̂0. That is because

from a rational point of view η̂0 is the expected value of the probability

that the manager is of high ability. When no new information becomes

available, this does not change when it is recalculated. The biased η̂bi ,

however, will change from a rational point of view. The principal is

aware that there is a difference between the agents assessment of reality

and the rational one. Accordingly, we get

κ̂i+1 = e∗bi â0
bη̂biaH

bη̂biaH + (1− η̂bi )aL
+ (1− e∗bi â0)

η̂bi (1− aHe
∗b
i )

1− âie
∗b
i

− η̂0.

Let ∇i = âbi − â0 ≥ 0 be the positive difference between the biased and

the unbiased ability assessment.19 Then, just like in the proof above,

we can rewrite κ̂i+1 with the notation from above as

κ̂i+1 = η̂bi + e∗bi η̂
b
i

[

−
∇i∆i

âbi(1− e∗bi â
b
i)

+
aH â0aLb̃(1− η̂bi )

âb2i + b̃η̂biaH â
b
i

]

− η̂0

= κ̂i + e∗bi η̂
b
i

[

−
∇i∆i

âbi(1− e∗bi â
b
i)

+
aH â0aLb̃(1− η̂bi )

âb2i + b̃η̂biaH â
b
i

]

.

Finally, if b is small enough, the first negative term will outweigh the

large positive one in the beginning. The series of κ̂i will, thus, de-

crease. When that happens, η̂bi will get closer and closer to η̂0. The

biased âbi will approach â0. The result is that ∇i becomes smaller and

smaller until the two terms above are equal. This means κ̂i will become

stationary at some level κ. �

19Note that ∇i and κi are closely related as they both basically measure the same
degree of confidence.



Bibliography

Adrian, T. and M. M. Westerfield (2009). Disagreement and learning

in a dynamic contracting model. Rev. Financ. Stud., hhn115.

Akerlof, R. J. (1970). The market of ’lemons’: Quality uncertainty

and the market mechanism. Quarterly Journal of Economics 84 (3),

488–500.

Akerlof, R. J. and R. T. Holden (2005). Ignorance is bliss? why firms

may not want to monitor their workers. Working Paper .

Arrow, K. (1985). The economics of agency. In J. W. Pratt and R. J.

Zeckhauser (Eds.), Principals and Agents: The Structure of Busi-

ness. Harvard Business School Press.

Arya, A. and B. Mittendorf (2008). The benefits of aggregate perfor-

mance metrics in the presence of career concerns. Working Paper .

Autrey, R. L., S. S. Dikolli, and D. P. Newman (2007). Career con-

cerns and mandated disclosure. Journal of Accounting and Public

Policy 26 (5), 527 – 554.

Baldenius, T. (2003). Delegated investment decisions and private ben-

efits of control. Accounting Review 78 (4), 909–930.

Baldenius, T. and S. Reichelstein (2005). Incentives for efficient in-

ventory management: The role of historical cost. Management Sci-

ence 51 (7), 1032–1045.

Barberis, N., A. Shleifer, and R. W. Vishny (1998). A model of investor

sentiment. Journal of Financial Economics 49 (3), 307–343.

Bartling, B. and F. A. Siemens (2009). The intensity of incentives

in firms and markets: Moral hazard with envious agents. Labour

Economics forthcoming.

Baumol, W. J. (1959). Business Behavior, Value and Growth. New

York: Macmillan.

128



Bibliography 129

Bebchuk, L. A. and L. A. Stole (1993). Do short-term objectives lead

to under- or overinvestment in long term projects? Journal of Fi-

nance 48 (2), p719 – 729.

Berle, A. A. (1959). Power Without Property: A New Development in

American Political Economy (First Edition ed.). Harcourt.

Berle, A. A. and G. Means (1932). The Modern Corporation and Pri-

vate Property. New York.

Billett, M. and Y. Qian (2008). Are overconfident ceos born or made?

evidence of self-attribution bias from frequent acquirers. Manage-

ment Science 54 (6), 1037–1051.

Bolton, P. and M. Dewatripont (2005). Contract Theory. MIT Press.

Boot, A. W. (1992). Why hang on to losers? divestitures and takeovers.

Journal of Finance 47 (4), p1401 – 1423.

Borland, J. (2006). Career concerns: Incentives and endogenous learn-

ing in labour markets. Journal of Economic Survey 6 (3), 251–270.

Brickley, J. A. (2003). Empirical research on ceo turnover and firm-

performance: a discussion. Journal of Accounting and Econom-

ics 36 (1-3), 227–233.

Brown, M. C. (1982). Administrative succession and organizational

performance: The succession effect. Administrative Science Quar-

terly 27 (1), 1–16.

Cabral, L. M. (2000). Stretching firm and brand reputation. RAND

Journal of Economics 31 (4), p658 – 673.

CNNMoney (2008). Apple’s stock hit by web rumor.

http://money.cnn.com/2008/10/03/technology/apple.

Daniel, K., D. Hirshleifer, and A. Subrahmanyam (1998, December).

Investor psychology and security market under- and overreactions.

The Journal of Finance 53 (6), 1839–1885.

Daniel, K., D. Hirshleifer, and A. Subrahmanyam (2001). Overcon-

fidence, arbitrage, and equilibrium asset pricing. Journal of Fi-

nance 56 (3), 921–965.

De la Rosa, L. E. (2007). Overconfidence and moral hazard. Working

Paper .



Bibliography 130

Denis, D. J. and D. K. Denis (1995). Performance changes following

top management dismissals. Journal of Finance 50 (4), 1029–57.

Dewatripont, M., I. Jewitt, and J. Tirole (1999). The economics of

career concerns, part ii: Application to missions and accountability

of government agencies. Review of Economic Studies 66 (1), 199–217.

Dewatripont, M., I. Jewitt, and J. Tirole (2000). Multitask agency

problems: Focus and task clustering. European Economic Re-

view 44 (4-6), 869–877.

Dezsö, C. L. (2004). Scapegoating and firm reputation. Stern School

of Business, New York University .

Doukas, J. and D. Petmezas (2007). Acquisitions, overconfident

managers and self-attribution bias. European Financial Manage-

ment 13 (3), 531–577.

Dutta, S. and S. Reichelstein (1999). Performance measurement in

multi-period agencies. Journal of Institutional and Theoretical Eco-

nomics 155 (1), 158–175.

Dutta, S. and S. Reichelstein (2002). Controlling investment decisions:

Depreciation- and capital charges. Review of Accounting Studies 7 (2-

3), 253–281.

Dutta, S. and S. Reichelstein (2005a). Accrual accounting for perfor-

mance evaluation. Review of Accounting Studies 10 (4), 527–552.

Dutta, S. and S. Reichelstein (2005b). Stock price, earnings, and

book value in managerial performance measures. Accounting Re-

view 80 (4), 1069–1100.

Elschen, R. (1991). Shareholder value und agency-theory - anreize

und kontrollsysteme für zielsetzungen der anteilseigner. Betrieb-

swirtschaftliche Forschung und Praxis 43, 209–220.

Eppler, M. J. and J. Mengis (2004). The concept of information

overload: A review of literature from organization science, account-

ing, marketing, mis, and related disciplines. The Information So-

cienty 20 (5), 325–344.

Fama, E. F. (1980). Agency problems and the theory of the firm.

Journal of Political Economy 88 (2), 288.



Bibliography 131

Fama, E. F. (1998). Market efficiency, long-term returns, and behav-

ioral finance. Journal of Financial Economics 49 (3), 283–306.

Fama, E. F. and M. C. Jensen (1983). Separation of ownership and

control. The Journal of Law and Economics 26 (2), 301.

Feltham, G., R. Indjejikian, and D. Nanda (2006). Dynamic incentives

and dual-purpose accounting. Journal of Accounting and Econom-

ics 42 (3), 417–437.

Feltham, G. A. and J. Xie (1994). Performance measure congruity

and diversity in multi-task principal/agent relations. The Accounting

Review 69 (3), 429–453.

Friedl, G. (2005). Incentive properties of residual income when there

is an option to wait. Schmalenbach Business Review 57 (1), 3–21.

Friedl, G. (2006). Real Options and Investment Incentives. Heidelberg:

Springer.

Friedl, G. (2007). Ursachen und lösung des unterinvestitionsprob-

lems bei einer kostenbasierten preisregulierung. Die Betrieb-

swirtschaft 67 (3), 335–348.

Friedl, G. and K. Sandner (2009). Zielvereinbarungen und kommunika-

tionsaufwand. Zeitung für Betriebswirtschaft Sonderheft, forthcom-

ing.

Friedman, S. D. and H. Singh (1989). Ceo succession and stockholder

reaction: the influence of organizational context and event content.

Academy of Management Journal 32 (4), p718 – 744.

Fudenberg, D., B. Holmström, and P. Milgrom (1990). Short-term

contracts and long-term agency relationships. Journal of Economic

Theory 51 (1), 1–31.

Fudenberg, D. and J. Tirole (1983). Learning-by-doing and market

performance. The Bell Journal of Economics 14 (2), 522–530.

Gervais, S. and I. Goldstein (2007). The positive effects of biased self-

perceptions in firms. Review of Finance 11 (3), 453–496.

Gervais, S., J. Heaton, and T. Odean (2003). Overconfidence, invest-

ment policy, and executive stock options. Working Paper .



Bibliography 132

Gervais, S. and T. Odean (2001). Learning to be overconfident. Review

of Financial Studies 14 (1).

Gibbons, R. (2005). Incentives between firms (and within). Manage-

ment Science 51 (1), 2–17.

Gigler, F. and T. Hemmer (2002). Informational costs and benefits

of creating separately identifiable operating segments. Journal of

Accounting and Economics 33 (1), 69–90.

Glaser, M. and M. Weber (2007). Overconfidence and trading volume.

GENEVA Risk and Insurance Review 32 (1), 1–36.

Goel, A. M. and A. V. Thakor (2008). Overconfidence, ceo selection,

and corporate governance. Journal of Finance 63 (6), 2737 – 2784.

Greiner, L. and A. Bhambri (1989). New ceo intervention and dynamics

of deliberate strategic change. Strategic Management Journal 10 (1),

67–86.

Grimm, C. M. and R. D. Smith (1991). Management and organiza-

tional change: A note on the railroad industry. Strategic Manage-

ment Journal 12 (7), 557–562.

Grossman, S. J. and O. D. Hart (1983). An analysis of the principal-

agent problem. Econometrica 51 (1), 7–45.

Hastorf, A. H., D. Schneider, and J. Polefka (1970). Person Perception.

Hilary, G. and L. Menzly (2006). Does past success lead analysts to

become overconfident? Management Science 52 (4), 489–500.

Hirshleifer, D. (2001). Investor psychology and asset pricing. Journal

of Finance 56 (4), 1533–1597.

Höffler, F. and D. Sliwka (2003). Do new brooms sweep clean? when

and why dismissing a manager increases the subordinates’ perfor-

mance. European Economic Review 47 (5), 877–890.

Holmström, B. (1979). Moral hazard and observability. The Bell Jour-

nal of Economics 10, 74–91.

Holmström, B. (1982a). Managerial incentive problems: A dynamic

perspective. In B. Walross (Ed.), Essays in Economics and Manage-

ment in Honor of Lars Wahlbeck, pp. 209–230. Helsinki.



Bibliography 133

Holmström, B. (1982b). Moral hazard in teams. The Bell Journal of

Economics 13 (2), 324–340.

Holmström, B. (1984). On the theory of delegation. In M. Boyer

and R. Kihlstrom (Eds.), Bayesian Models in Economic Theory, pp.

115–141. Amsterdam.

Holmström, B. (1989). Agency costs and innovation. Journal of Eco-

nomic Behavior & Organization 12 (3), 305–327.

Holmstrom, B. (1999). Managerial incentive problems: A dynamic

perspective. Review of Economic Studies 66 (226), p169 – 182.

Holmström, B. and J. R. I. Costa (1986). Managerial incentives and

capital management. Quarterly Journal of Economics 101 (4), p835

– 860.

Holmström, B. and P. Milgrom (1987). Aggregation and linearity in the

provision of intertemporal incentives. Econometrica 55 (2), 303–328.

Holmström, B. and P. Milgrom (1991). Multitask principal-agent anal-

yses: Incentive contracts, asset ownership, and job design. Journal

of Law, Economics, and Organization 7 (Special Issue), 24–52.

Huson, M. R., P. H. Malatesta, and R. Parrino (2004). Managerial

succession and firm performance. Journal of Financial Econom-

ics 74 (2), 237–275.

Itoh, H. (2001). Job design and incentives in hierarchies with team

production. Hitotsubashi Journal of Commerce and Management 36,

1–17.

Jensen, M. C. and W. H. Meckling (1976). Theory of the firm: Man-

agerial behavior, agency costs and ownership structure. Journal of

Financial Economics 3 (4), 305–360.

Jost, P.-J. (2001a). Die Prinzipal-Agenten-Theorie in der Betrieb-

swirtschaftslehre. Schäffer-Poeschel.

Jost, P.-J. (2001b). Die Spieltheorie in der Betriebswirtschaftslehre.

Schäffer-Poeschel.

Kanodia, C., R. Bushman, and J. Dickhaut (1989). Escalation errors

and the sunk cost effect: An explanation based on reputation and

information asymmetries. Journal of Accounting Research 27 (1),



Bibliography 134

p59 – 77.

Kaplan, S. N. and B. A. Minton (2006). How has ceo turnover changed?

increasingly performance sensitive boards and increasingly uneasy

ceo. Working Paper .

Kelly, J. (1980). Management transitions for newly appointed ceos.

Sloan Management Review 22 (1).

Kesner, I. F. and T. C. Sebora (1994). Executive succession: Past,

present & future. Journal of Management 20 (2), 327–372.

Kirchler, E. and B. Maciejovsky (2002). Simultaneous over- and un-

derconfidence: Evidence from experimental asset markets. Journal

of Risk and Uncertainty 25 (1), 65–85.

Klayman, J., J. Soll, G.-V. C., and S. Barlas (1999). Overconfidence: It

depends on how, what, and whom you ask. Organizational Behavior

and Human Decision Processes 79 (3), 216–247.

Kräkel, M. (1999). Ökonomische Analyse der betrieblichen Karriere-

politik. München.

Kräkel, M. (2004). Organsisation und Management (2. Auflage ed.).

Mohr Siebeck.

Kreps, D. (1990). A Course in Microeconomic Theory. New York et

al.: Princeton University Press.

Küpper, H.-U. (2008). Controlling - Konzeption, Aufgaben, Instru-

mente (5. Auflage ed.). Schäffer-Poeschel.

Laffont, J.-J. and D. Martimort (2001). The Theory of Incentives.

University Press of CA.

Langer, E. J. and J. Roth (1975). Heads i win, tails it’s chance: The il-

lusion of control as a function of the sequence of outcomes in a purely

chance task. Journal of personality and social psychology 32 (6), 951–

955.

Latham, G. and E. Locke (2007). New developments in and directions

for goal-setting research. European Psychologist 12 (4), 290–300.

Laux, H. (1972). Anreizsysteme bei unsicheren erwartungen. Zeitschrift

für betriebswirtschaftliche Forschung 24, 784–803.



Bibliography 135

Laux, H. (1979). Grundfragen der Organisation. Delegation, Anreiz

und Kontrolle. Berlin et al.

Laux, H. (1990). Risiko, Anreiz und Kontrolle: Principal-Agent-

Theorie: Einführung und Verbindung mit dem Delegationswert-

Konzept. Berlin et al.: Springer.

Laux, H. (1999). Unternehmensrechnung, Anreiz und Kontrolle.

Springer.

Laux, H. and F. Liermann (1997). Grundlagen der Organisation. Berlin

et al.

Lazear, E. P. and S. Rosen (1981). Rank-order tournaments as op-

timum labor contracts. The Journal of Political Economy 89 (5),

841–864.

Lieberson, S. and J. F. O’Connor (1972). Leadership and organizational

performance: A study of large corporations. American Sociological

Review .

Locke, E. (1996). Motivation through conscious goal setting. Applied

and Preventive Psychology 5 (2), 117–124.

Mas-Colell, A., M. D. Whinston, and J. Green (1995). Microeconomic

Theory. Oxford University Press.

Meinhövel, H. (1999). Defizite der Principal-Agent-Theorie. Köln:

Josef Eul Verlag.

Melumad, N. D., D. Mookherjee, and S. Reichelstein (1995). Hier-

archical decentralization of incentive contracts. RAND Journal of

Economics 26, 654–672.

Melumad, N. D. and S. Reichelstein (1987). Centralization versus del-

egation and the value of communication. Journal of Accounting Re-

search 25, 1–18.

Milgrom, P. and J. Roberts (1992). Economics, Organization and Man-

agement. NJ: Prentice Hall.

Mill, J. S. (1874). On the definition of political economy, and on the

method of investigation proper to it. In Longmans, Green, Reader,

and Dyer (Eds.), Essays on Some Unsettled Questions of Political

Economy, Chapter 5.



Bibliography 136

Miller, D. T. and M. Ross (1975). Self-serving biases in the attribution

of causality: Fact or fiction? Psychological bulletin 82 (2), 213–225.

Mirrlees, J. (1999). The theory of moral hazard and unobservable

behaviour: Part i. The Review of Economic Studies 66 (1), 3–21.

Mohnen, A. (2008). Why and how do employees react to performance

feedback? theoretical analysis and experimental evidence. Working

Paper .

Mohnen, A. and M. Bareket (2007). Performance measurement for

investment decisions under capital constraints. Review of Accounting

Studies 12 (1), 1–22.

Mohnen, A. and K. Pokorny (2006). Is honesty the best policy? an

experimental study on the honesty of feedback in employer-employee

relationships. Working Paper .

Moore, D. and D. Cain (2007). Overconfidence and underconfi-

dence: When and why people underestimate (and overestimate) the

competition. Organizational Behavior and Human Decision Pro-

cesses 103 (2), 197–213.

Murphy, K. J. (1999). Executive compensation. In O. Ashenfelter and

R. Layard (Eds.), Handbook of Labor Economics. North-Holland.

Myerson, R. B. (1979). Incentive compatibility and the bargaining

problem. Econometrica 47 (1), 61–73.

Narayan, M. P. (1985a). Managerial incentives for short-term results.

Journal of Finance 40 (5), 1469–1484.

Narayan, M. P. (1985b). Observability and the payback criterion. Jour-

nal of Business 3, 309–323.

Pfeiffer, T. (2000). Good and bad news for the implementation of

shareholder-value concepts in decentralized organisations. Schmalen-

bach Business Review 52, 68–91.

Pfeiffer, T. (2003). Anreizkompatible unternehmenssteuerung, perfor-

mancemasse und erfolgsrechnung. Die Betriebswirtschaft 63 (1), 43–

59.

Reichelstein, S. (1997). Investment decisions and managerial perfor-

mance evaluation. Review of Accounting Studies 2 (2), 157–180.



Bibliography 137

Reichelstein, S. (2000). Providing managerial incentives: Cash flows

versus accrual accounting. Journal of Accounting Research 38, 243–

270.

Riley, J. (1979). Information equilibrium. Econometrica 47 (2), 331–

359.

Riley, J. (2001). Silver signals: Twenty five years of screening and

signaling. Journal of Economic Literatur 39 (2), 432–478.

Rogerson, W. P. (1985). The first-order approach to principal-agent

problems. Econometrica 53 (6), 1357–1367.

Rogerson, W. P. (1997). Intertemporal cost allocation and manage-

rial investment incentives: A theory explaining the use of economic

value added as a performance measure. Journal of Political Econ-

omy 105 (4), 770–795.

Rogerson, W. P. (2008). Intertemporal cost allocation and investment

decisions. Journal of Political Economy 116 (5), 931–950.

Ross, S. A. (1973). The economic theory of agency: The principle’s

problem. American Economic Review 63 (2), 134–139.

Rothschild, M. and J. Stiglitz (1976). Equilibrium in competitive insur-

ance markets: An essay on the economics of imperfect information.

Quarterly Journal of Economics 80 (4), 629–649.

Sandner, K. (2007). Behavioral Contract Theory. Berlin: Duncker &

Humblot.

Santos-Pinto, L. (2008). Positive self-image and incentives in organi-

sations. Economic Journal 118 (531), 1315 – 1332.

Santos-Pinto, L. P. (2007). Positive self-image in tournaments. Working

Paper .

Shleifer, A. and R. W. Vishny (1997). A survey of corporate gover-

nance. The Journal of Finance 52 (2), 737–783.

Sliwka, D. (2001). On the costs and benefits of delegation in organi-

zations. Journal of Institutional and Theoretical Economics 157 (4),

568–590.

Sliwka, D. (2007). Managerial turnover and strategic change. Manage-

ment Science 53 (11), 1675 – 1687.



Bibliography 138

Smith, A. (1776). An Inquiry into the Nature and Causes of the Wealth

of Nations. New York.

Spence, A. M. (1973). Job market signaling. Quarterly Journal of

Economics 87 (3), 355–374.

Spence, A. M. (1974). Market Signaling. Cambridge, Mass.: Harvard

University Press.

Spence, A. M. (1981). The learning curve and competition. The Bell

Journal of Economics 12 (1), 49–70.

Spremann, K. (1987). Agent and principal. In G. Bamberg and K. Spre-

mann (Eds.), Agent Theory, Information, and Incentives, pp. 3–38.

Berlin: Springer.

Statman, M., S. Thorley, and K. Vorkink (2006). Investor overconfi-

dence and trading volume. Review of Financial Studies 19 (4), 1531–

1565.

Stern, J. M. e. a. (2001). The eva challange: Implementing value-added

change in an organization.

Stewart, G. B. (1991). The quest for value: The eva management guide.

HarperBusiness.

Subrahmanyam, A. (2008). Behavioural finance: A review and synthe-

sis. European Financial Management 14 (1), 12–29.

Taylor, S. and J. Brown (1988). Illusion and well-being: A so-

cial psychological perspective on mental health. Psychological Bul-

letin 103 (2), 193–210.

Tirole, J. (1986). Hierarchies and bureaucrecies: On the role of col-

lusion in organization. Journal of Law, Economics, and Organiza-

tion 2 (2), 181–214.

Tirole, J. (1992). Collusion and the theory of organizations. In J.-J.

Laffont (Ed.), Advances in Economic Theory, Volume 2. Sixth World

Congress.

Tirole, J. (2001). Corporate governance. Econometrica 69 (1).

Wagenhofer, A. (2003). Accrual-based compensation, depreciation and

investment decisions. European Accounting Review 12 (2), 287–309.



Bibliography 139

Weisbach, M. S. (1995). Ceo turnover and the firm’s investment deci-

sions. Journal of Financial Economics 37 (2), 159–188.

Wiersema, M. F. (1992). Strategic consequences of executive succession

within diversified firms. Journal of Management Studies 29 (1), p73

– 94.

Wiersema, M. F. and K. A. Bantel (1992). Top management team

demography and corporate strategic change. The Academy of Man-

agement Journal 35 (1), 91–121.

Wiersema, M. F. and K. A. Bantel (1993). Top management team

turnover as an adaptation mechanism: The role of the environment.

Stretegic Management Journal 14 (7), 485–504.

Williamson, O. E. (1963). Managerial discretion and business behavior.

The American Economic Review 53 (5), 1032–1057.

Williamson, O. E. (1964). The economics of discretionary behavior:

managerial objectives in a theory of the firm. New Jersey.

Williamson, O. E. (1975). Markets and Hierarchies. New York: The

Free Press.

Williamson, O. E. (1985). The Economic Institutions of Capitalism.

New York: The Free Press.

Wilson, C. (1977). A model of insurance markets with incomplete

information. Journal of Economic Theory 16 (2), 167–207.

Wolosin, R. J., S. J. Sherman, and A. Till (1973). Effects of coopera-

tion and competition on responsibility attribution after success and

failure. Journal of experimental social psychology 9 (3), 220–235.

Young, D. S. and S. F. O’Byrne (2000). Value-Based Management.

Mcgraw-Hill Professional.



Index

Ability, 5–10, 12–14, 23–27, 38, 65,
66, 69, 72, 75–77, 100–102, 123,
124

Agent’s, 71–75, 78, 83, 89
Expected, 66
Manager, 66, 71–73, 76, 77, 81–84,

121, 122, 124–126
Adverse selection, 16, 23, 24, 31, 34
Age, 37, 63
Agency

Relationship, 15
Setting, 6, 15, 17, 19, 70
Theory, 67

Bayes’ rule, 73, 75, 76, 117
Behavior

Managerial, 6, 9, 61, 97
Belief, 72–74, 76, 78, 83, 116, 118,

122, 125
Manager’s, 81–83, 125
Prior, 73, 83, 120
Updated, 72–76, 78, 82

Career concerns, 9, 14, 22, 28, 29,
32–35, 37, 38, 42, 44, 52, 53, 56,
60–62, 69, 86, 93–95, 97

Confidence, 76–81, 86
Agent, 78
Manager, 81

Delegation, 5, 6, 8, 11–15, 55, 95, 96
Divest

Decision, 40, 58

Effort, 5, 6, 9, 16, 28, 65–71, 75, 77,
79, 80, 84, 89, 116, 117, 119–121

Agent, 72, 75, 79, 116, 118
Chosen, 73, 74
Cost, 71
Cost Function, 71
Discrete, 68, 71
Expected, 67

Manager, 70, 71, 74, 75, 77, 79–81,
118

Unobservable, 66
Equilibrium

Non-pooling, 49
Perfect Bayesian, 44
Pooling, 44, 48, 106
Separating, 49

Equilibrium concept, 44
Executive turnover, 26
Experience, 9, 26, 63, 71, 81, 82, 90,

93, 94

Future research, 31, 70

Hidden action, 16
Hidden characteristics, 16
Hidden information, 16
Hiring decision, 52

Incentive problem, 15
Incentives, 66, 67, 69

Employee, 69
Manager, 70

Information Asymmetry, 6, 8, 12, 13,
15, 16, 23, 41

Initiator
Of a project, 40

Irrational, 66
Irrationality, 28, 92

LEN model, 6, 19, 67

Manager, 5, 6, 8, 9, 11, 12, 31, 32,
34, 39, 42, 45, 48, 72, 75, 77–79,
82, 101

New, 38, 41, 46, 60, 112
Preceding, 8, 31, 34, 35, 38, 44, 52,

54, 57, 62, 64, 94, 107, 113
Moral hazard, 9, 16, 19, 34, 65–68,

81, 90, 94, 97, 98

140



INDEX 141

Overconfidence, 65–68, 70, 77,
79–81, 83–86, 88, 89, 118, 119

Agent, 84, 85, 89
Manager, 78, 80, 84, 85, 90

Owner, 38

Perfect Bayesian equilibrium, 44
Performance, 69

Evaluation, 69
Feedback, 70
Incentives, 90
Information, 67, 70, 88, 89
Key Indicators, 69
Measures, 67, 69–71, 86–89
Metrics, 87–90
Valuation, 90

Predecessor, 8, 31, 34, 35, 38, 44, 52,
54, 57, 62, 64, 94, 107, 113

Principal, 9, 15, 16, 18–20, 66, 67,
70, 71, 73, 76, 78–80, 84, 86,
88–90, 116, 126

Principal-agent, 6, 8, 15–17, 27, 33,
68, 95

Problem
Incentive, 15

Profitability, 40
Project

Ongoing, 40

Reputation, 5, 6, 8, 9, 25, 29, 38, 39,
61, 62, 64, 93, 94, 97, 102–114

Selection, 8, 13, 14, 16, 23
Adverse, 16, 23, 24, 31, 34

Self-attribution, 69, 76, 78
Bias, 65–70, 72, 74–76, 79–82, 84,

85, 87, 89, 90, 117
Signal

of project profitability, 40
Quality of, 40, 100

Succession
External, 36, 38, 56, 57, 113, 115
Internal, 56–60, 63

Tenure, 37, 63
tenure, 37
Timeline, 43, 72
Trader, 85

Underconfidence, 67, 69, 77, 79, 81,
119

Manager, 81
Utility

Agent, 71

Manager, 77
Manager’s for project success, 42
Manager’s overall, 42
Manager’s reputation, 42
Operational, 41, 53, 55
Owner’s overall, 43

Wage, 6, 9, 28, 29, 71
Agent, 71


	List of Figures
	Glossary
	Chapter 1. Introduction
	Chapter 2. Background on Managerial Incentives in the Context of Delegation and Uncertain Ability
	2.1. Challenges Arising from Managerial Delegation
	2.1.1. The Separation of Ownership and Control
	2.1.2. A Classification of the Challenges Due to Managerial Delegation

	2.2. Existing Approaches for the Incentive and Selection Problem in the Theoretical Literature
	2.2.1. The Principal-Agent Framework as a General Approach
	2.2.2. Specific Approaches for the Incentive Problem
	2.2.3. Specific Approaches for the Selection Problem

	2.3. Uncertain Ability as Determinant for Managerial Incentives
	2.3.1. The Influence of Uncertain Managerial Ability on Investment and Effort Incentives
	2.3.2. Classification of the Behavioral Extensions in this Work


	Chapter 3. Effects of Reputation Concerns on Investment Incentives After an Executive Turnover
	3.1. Executive Turnover, Reputation, and Investment Behavior
	3.2. Analyzing Investment Behavior Following Executive Turnover
	3.2.1. The Basic Model
	3.2.2. Reputation Concerns and Managerial Investment Behavior
	3.2.3. The Influence of Career Concerns on the Hiring Decision and Management Contracts

	3.3. Differentiating Between Internal and External Succession
	3.3.1. The Extended Setting
	3.3.2. Internal Succession and its Influence on the Divest Decision
	3.3.3. The Succession Decision

	3.4. Conclusion

	Chapter 4. Influence of Self-attribution Bias on Effort Incentives
	4.1. Relevance of Self-attribution Bias and Overconfidence
	4.2. Modeling Self-attribution Bias in a Setting of Moral Hazard
	4.2.1. The Basic Model
	4.2.2. Levels of Confidence
	4.2.3. Basic Implications of Self-attribution Bias
	4.2.4. The Lifecycle of Overconfidence

	4.3. Performance Measures for Biased Agents
	4.3.1. Introducing Multiple Measures
	4.3.2. The Choice of Performance Metrics

	4.4. Conclusion

	Chapter 5. Conclusions
	5.1. Contribution of This Work to the Existing Literature
	5.2. Limitations of the Analysis
	5.3. Possible Model Extensions and Future Research
	Appendix
	5.4. Proofs of the Results in Chapter 3
	5.5. Proofs of the Results in Chapter 4

	Bibliography


	Index

