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 I 

Abstract 

This thesis examines the impact of managerial power on the design and effectiveness of 

Relative Performance Evaluation (RPE) in executive compensation. While RPE is theoretically 

efficient in filtering out systematic risk from managerial pay, empirical evidence suggests its 

limited use in practice, giving rise to the so-called RPE puzzle. By conducting a theoretical 

analysis of the model “CEO Power and RPE” by Dikolli et al. (2018) this thesis investigates 

how CEO power affects the implementation of RPE. The model demonstrates that powerful 

CEOs can distort peer-group weights or influence peer selection to their advantage, leading 

to inefficient risk filtering and reduced firm value. In some cases, boards may optimally refrain 

from implementing RPE altogether when expected peer performance is high. The results of 

the model are critically examined in relation to the relevant literature, illustrated through a 

numerical example, and all mathematical proofs are independently derived. Overall, the 

findings contribute to a better understanding of how managerial power shapes compensation 

design and help explain the mixed empirical evidence on RPE. 
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Zusammenfassung 

Diese Masterarbeit untersucht den Einfluss von Managementmacht auf die Gestaltung und 

Wirksamkeit der relativen Leistungsbewertung (Relative Performance Evaluation, RPE) in der 

Vorstandsvergütung. Während RPE theoretisch effizient ist, um systematische Risiken aus 

der Managementvergütung herauszufiltern, deutet die empirische Evidenz auf eine begrenzte 

Anwendung in der Praxis hin. Dieses Phänomen, wird in der Literatur als „RPE-Puzzle“ 

bezeichnet. Durch eine theoretische Analyse des Modells „CEO Power and RPE“ von Dikolli 

et al. (2018) untersucht diese Arbeit, inwiefern die Macht des CEOs die Implementierung von 

RPE beeinflusst. Das Modell verdeutlicht, dass einflussreiche CEOs die Gewichtung und 

Auswahl der Peer Group zu ihrem Vorteil manipulieren können. Dies resultiert in einer 

ineffizienten Risikofilterung und mindert letztlich den Unternehmenswert. Darüber hinaus zeigt 

sich, dass es für den Aufsichtsrat optimal sein kann, vollständig auf die RPE zu verzichten, 

wenn die erwartete Performance der Peer Group hinreichend hoch ist. Die Modellergebnisse 

werden im Kontext der relevanten Literatur kritisch eingeordnet, anhand eines numerischen 

Beispiels veranschaulicht und sämtliche mathematischen Beweise eigenständig hergeleitet. 

Insgesamt tragen die Ergebnisse zu einem besseren Verständnis darüber bei, wie 

Managementmacht die Gestaltung von Vergütungssystemen beeinflusst, und liefern eine 

mögliche Erklärung für das RPE-Puzzle. 
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1. Introduction 

The design of executive compensation is an important instrument to align the interests of a 

firm's shareholders and management. Empirical studies document a significant increase in 

compensation payments over the past decades. There are various justifications and reasons 

for this trend. While some link it to the firms’ economic growth others point to inefficiencies in 

the design of compensation contracts. A common theoretical justification lies in the inherent 

moral hazard problem that shareholders face when hiring top management. As a 

consequence, firms must implement incentives to guide managerial behaviour (Göx, 2016). A 

specific form of such incentives aimed at aligning executive behaviour with shareholder 

interests is Relative Performance Evaluation (RPE). This mechanism is based on the 

theoretical idea that Chief Executive Officers (CEOs) should only be evaluated and paid 

according to their individual performance. In fact, a theoretical advantage of RPE is that it can 

be designed to effectively filter out risk. Effective performance measurement systems exclude 

all factors that are beyond a CEO's control which should enable a more precise measure of 

managerial effort (Bolton & Dewatripont, 2005; Gibbons & Murphy, 1990).  

Even though the theoretical models in executive compensation largely support the use of RPE, 

most empirical studies do not find any or only very little evidence for its use in practice. The 

literature describes this mismatch between theory and reality as RPE puzzle and various 

studies provide potential explanations for this observation (Core et al., 2003; Kabitz, 2017; 

Maug, 2000). One possible explanation is to consider the puzzle in the light of the managerial 

power hypothesis advocated most prominently by Bebchuk and Fried (2004). Their analysis 

suggests that managers can influence their own compensation agreements. Therefore, they 

will use this power to make their compensation as favourable as possible, by weakening the 

link between pay and performance.  

The practical problem for firms that arises from managerial power in connection to RPE is that 

it can lead to excess compensation for the CEOs and therefore reduce the effectiveness of 

the incentive mechanism. As a consequence, the dilemma arises whether RPE should be 

implemented at all, considering that the managers’ influence is likely to distort its intended 

purpose. To investigate this question, it is important to understand how and under which 

conditions CEOs can change the RPE mechanism to their advantage and the way in which 

the Board of Directors (BoD) will respond to this (Dikolli et al., 2018). This discussion on CEO 

power and its implications for compensation design is crucial, as it is connected to broader 

issues of corporate accountability, firm performance, and governance efficiency. 
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The objective of this thesis is to gain insights in the impact that managerial power can have 

on the optimal use and efficacy of RPE in executive compensation. If firms implement RPE, 

CEOs might use their power to influence peer-group selection or the incentive weight assigned 

to the peer index. I study the research question in a theoretical agency model adapted from 

the framework in Dikolli et al. (2018). My analysis sheds light on how managerial power affects 

both peer-group design and RPE implementation. Based on the theoretical foundations and 

existing literature in this field, I discuss the implications of managerial power on incentive 

design and the efficiency of risk filtering, before developing a set of empirical predictions. 

 

The remainder of this thesis is structured as follows. Section 2 presents the theoretical 

foundations of the analysis. It introduces the fundamentals of CEO compensation and RPE, 

as well as the basic concepts of principal-agent theory. In addition, the LEN model is presented 

to establish the theoretical framework for the agency model. The section concludes with a 

literature review that discusses the most relevant contributions on RPE and managerial power. 

Section 3 contains the main analysis of the thesis. It presents the theoretical model and 

derives its key results. The section also discusses the empirical implications of the model and 

provides a numerical example to illustrate the comparative statics. The results are then 

discussed in relation to the existing literature, and the limitations of the model are highlighted. 

Section 4 concludes the thesis with a summary of the main findings. Detailed mathematical 

proofs are provided in the appendix. 
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2. Theoretical Foundations 

2.1 Fundamentals of CEO Compensation 

This section establishes the foundations of executive compensation by describing pay 

structures and the pay-setting process. It introduces RPE as a tool to filter market risk and 

contrasts the optimal contracting theory with the rent-extraction perspective of managerial 

power theory. 

 

2.1.1 CEO Compensation in Practice 

To understand the incentive effects of CEO pay, it is essential to first analyse how 

compensation packages are structured. In general, the design of such incentive contracts 

comprises three core components (Ewert et al., 2023): 

1) Types of Compensation: This refers to the form in which pay is received. A primary 

distinction is drawn between tangible and intangible compensation. Intangible 

compensation includes non-financial rewards, such as titles or public recognition. 

Tangible compensation is further categorized into monetary (cash, equity) and non-

monetary elements (tangible benefits like company cars or childcare services). 

2) Performance Measures: These constitute the basis for evaluating managerial output. 

They can either be quantitative or qualitative. While the former can be assessed 

objectively through some key performance indicators, the latter depend on subjective 

judgement. Typically, firms use a mix of performance measures to incorporate multiple 

evaluation criteria.  

3) Compensation Function: This defines the relationship between the performance 

measure(s) and the payout. This link can be linear, non-linear, or take the form of a 

bonus that is only granted if a specific performance threshold is reached. 

 

In practice, these theoretical concepts translate into complex pay packages. Most executive 

compensation consists of five basic components: fixed salary, annual bonuses, payouts from 

Long-Term Incentive Plans (LTIPs), stock options and stock grants. In addition, executives 

often receive perks, defined pension plans and severance payments (Coenenberg et al., 2015; 

Conyon & Peck, 2012; Edmans et al., 2017; Gaßner, 2012). 

The base salary is usually paid in cash and is fixed, as it does not depend on firm or 

managerial performance. Consequently, it carries no risk for the executive. This cash element 

is typically benchmarked against the market to ensure competitiveness (Conyon & Peck, 2012; 

Gaßner, 2012). 
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Over the last few decades, the use of variable compensation has increased significantly. 

This form of compensation is tied to performance measures and serves as the primary 

incentive mechanism for aligning managerial incentives with shareholder interests. Due to its 

variable nature, it incorporates risk for the CEO and is therefore also often referred to as “pay 

at risk”. Currently, it constitutes the main component of executive pay and typically includes 

annual bonus plans, which are usually tied to accounting metrics as well as stock options and 

stock grants, which are directly linked to the firm's share price (Conyon & Peck, 2012). 

LTIPs are bonus plans based on multi-year performance, which are often paid out over several 

years, either in cash or stock. They are usually based on a combination of accounting metrics, 

where performance is measured over one or across multiple years. The payoff structure is 

often non-linear, where no bonus is paid until a minimum performance threshold is met, at 

which point the payout jumps discretely. Then, the bonus increases with performance within 

the so-called "incentive zone" until it hits a cap, after which it does not increase further. Critics 

argue that this non-linear structure creates incentives for executives to manipulate earnings 

to ensure they fall within the profitable incentive zone (Edmans et al., 2017). 

The primary aim of granting equity-based compensation is to create a stronger link between 

shareholder value and CEO pay. Stock grants achieve this by directly tying managerial wealth 

to the company’s share price. However, a significant drawback of this approach is that the 

CEO is exposed to external factors such as market fluctuations. Consequently, executives 

may be rewarded or penalized for general market movements rather than firm-specific 

performance (Coenenberg et al., 2015; Core et al., 2003). Alternatively, stock options give 

their owner the right, but not the obligation to purchase a share of the firm at a prespecified 

price at some date in the future. Since the value of an option increases as the company’s value 

rises above the exercise price, it functions as a strong long-term incentive. However, unlike 

stock grants, the value of an option also depends positively on stock volatility. This can 

encourage excessive risk-taking rather than sustainable value creation (Coenenberg et al., 

2015; Conyon & Peck, 2012). 

A critical aspect of performance-based pay is that it is riskier and, therefore, often valued lower 

by the CEO than its market value. This is particularly relevant when CEOs are undiversified, 

having invested both their human capital and personal wealth in the same company. 

Consequently, a higher level of absolute compensation may be required to compensate for 

the additional risk stemming from performance-based pay (Core et al., 2003; Core & Guay, 

2010; Edmans et al., 2017). 

Finally, top executives often receive perks, which encompass a variety of goods and services, 

such as company cars, corporate jets, club memberships and housing. Along with pension 

plans and severance pay, these components are often less transparently disclosed than salary 
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or bonuses, yet they can account for a significant portion of total compensation (Edmans et 

al., 2017; Frydman & Jenter, 2010; Gaßner, 2012). 

 

Recent empirical analyses by Clementi and Cooley (2023) document several critical 

characteristics of CEO compensation. First, they find that the distribution of compensation is 

extremely right skewed. This means that only a small number of CEOs earn incredibly high 

amounts of compensation, mostly driven by an increase in the valuation of their stock or option 

holdings. Contrary to the perception that executives always gain, the authors note that the 

significant exposure to stock prices through equity holdings implies that a sizeable fraction of 

CEOs suffer financial losses in any given year. Furthermore, they find that the variation in CEO 

pay and therefore also the incentive effect is driven by the deferred component of 

compensation. This component is defined as the yearly changes in the value of stock and 

options held in the portfolio, retirement benefits, and expected future salaries. In contrast, 

current cash payments display limited variation. The sensitivity of pay to performance is mostly 

driven by the revaluation of the CEO’s existing portfolio of stock and options, rather than by 

adjustments to annual salary or bonuses. However, the authors find that this sensitivity has 

declined in the post-2008 period. They attribute this weakening of incentives to a general 

decline in the use of equity compensation as well as a shift in compensation practices away 

from stock options. 

 

2.1.2 Relative Performance Evaluation (RPE) 

As outlined in the previous subsection, variable compensation is often used to link managers’ 

pay to their performance. An important issue in implementing such compensation is the choice 

of performance measures, as not all measures reflect the managers’ level of effort equally 

well. Among these, RPE has been established as a tool to design executive compensation in 

a way that better reflects managerial actions. 

A key critique of absolute performance measures is that they are affected by a series of 

random factors beyond the executives’ control. This is inconsistent with the controllability 

principle, which states that fair compensation should depend solely on factors managers can 

influence (Milgrom & Roberts, 1992). Including uncontrollable factors in pay increases 

variability in compensation and exposes CEOs to unnecessary risk. Since this variability is 

random, it does not contribute to motivating or incentivizing managers (Coenenberg et al., 

2015; Ewert et al., 2023). As an illustration, one can consider remuneration based on the share 

price. This performance measure depends on a variety of factors, which are not entirely under 

managerial control. As a result, CEOs may be penalized or rewarded for market fluctuations 

unrelated to their actions. One way to address this limitation is to extend the performance 
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measure to similar firms, such as competitors in the same industry. These firms are likely to 

be exposed to the same industry or market movements and by comparing them, common 

effects can be excluded. Accordingly, compensation can more accurately reflect managerial 

actions (Gibbons & Murphy, 1990). 

RPE provides three primary advantages. First, it reduces managers’ risk exposure and 

uncertainty by filtering out common shocks. This risk reduction may result in lower contracting 

costs, as a lower risk premium is demanded by managers. Second, it strengthens incentives 

and induces more effort provision, as pay is more closely tied to performance and therefore 

more directly linked to managerial decisions. Third, RPE can be perceived as a fairer system 

of pay, since it excludes factors beyond managerial control (Bolton & Dewatripont, 2005; 

Gibbons & Murphy, 1990). While RPE has clear advantages in theory, there are some 

limitations to its implementation in practice, which are discussed in the following sections. 

 

2.1.3 Determining Compensation and Managerial Power Theory 

To better understand the challenges associated with managerial pay, it is useful to examine 

the compensation setting process within firms. As shareholders are too numerous and diverse, 

they cannot set executive pay directly. Instead, this task is delegated to a set of institutions 

designed to represent their interests. The BoD is responsible for overseeing management on 

behalf of shareholders. In practice, the board delegates the detailed work of designing 

executive pay packages to a specialized compensation committee. Additionally, compensation 

consultants, which are external professionals with expertise in executive remuneration, are 

often employed to advise the BoD on market practices and pay structures. The literature 

suggests that the effectiveness of these institutions largely depends on their independence, 

as this reduces the risk of biased or self-serving decisions (Conyon & Peck, 2012; Florin et 

al., 2010). More recently, Say on Pay regulations have emerged, giving shareholders the right 

to a binding or advisory vote (depending on jurisdiction) on the approval of executive 

compensation during annual shareholder meetings. While not always decisive, Say on Pay 

provides an additional check on managerial remuneration and signals shareholder 

dissatisfaction when pay levels are perceived as excessive (Conyon & Peck, 2012; Edmans 

et al., 2017). 

 

Within this institutional framework, two main theories attempt to explain the level of CEO pay. 

Under the optimal contracting view, executive compensation is seen as an optimal incentive 

system through which shareholders motivate executives to maximize firm value. Moreover, 

pay setting is believed to be the efficient outcome of a market mechanism where firms design 

compensation packages to attract and retain managerial talent in the labour market. In this 



 7 

view, well-functioning boards and compensation committees negotiate pay levels that reflect 

the executive’s market value. Consequently, high levels of pay are interpreted as an efficient 

contracting outcome resulting from the competition for managerial skills, the necessary 

compensation for their effort and the risk premiums associated with performance-based 

compensation (Core & Guay, 2010; Frydman & Jenter, 2010; Murphy & Zábojník, 2004). 

However, when these institutions fail to operate effectively and independently, executives may 

be able to influence their own pay, thereby achieving higher compensation compared to what 

would be optimal under efficient contracting. This observation is central to the managerial 

power theory (Bebchuk & Fried, 2004), which argues that CEOs can “extract rents” by 

leveraging weaknesses in corporate governance, specifically the lack of independence of 

directors. Bebchuk and Fried (2004) argue that BoDs often possess economic and non-

financial incentives to favour or at least get along with executives. This dynamic can weaken 

their commitment to maximizing shareholder value. For instance, directors might favour 

executives to maintain personal relationships, secure their re-election to the board, or defer to 

authority, thereby allowing compensation to exceed the level justified by performance and 

structure pay in a way that is less sensitive to performance. Consequently, managerial power 

and excessive pay can be viewed as the result of failures in the very institutional structures 

intended to protect shareholder interests. Nevertheless, the authors note that rent extraction 

is constrained by “outrage costs”, defined as the potential negative reaction from shareholders 

and the public. To minimize these costs, executives may engage in practices to obscure the 

true value of their pay, thereby ensuring that rent extraction remains less visible to outsiders.  
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2.2 Fundamentals of Principal-Agent Theory 

The relationship between shareholders and management in a company is best described 

through principal-agent theory. This section explains the theoretical basics and introduces the 

LEN model, which serves as the foundation for the subsequent analysis. 

 

2.2.1 Introduction to Principal-Agent Theory 

Principal-agent theory provides a framework for understanding relationships where one party 

(the principal) delegates decision-making authority or tasks to another party (the agent), who 

is responsible for acting on the principal's behalf. In this setting, the outcome and thus the 

welfare of the principal depends on the agent’s decisions. In return for performing these tasks, 

the agent receives compensation from the principal. Delegation is often necessary because 

the principal may lack the specific expertise, time or information possessed by the agent. 

However, conflicts of interest arise when the objectives of the two parties are misaligned. 

Since both seek to maximize their own utility, their preferred course of actions may diverge. 

Commonly, these conflicts of interest stem from the fact that higher levels of effort by the agent 

tend to result in better outcomes for the principal, yet exerting greater effort creates disutility 

for the agent. Therefore, the agent requires compensation to offset this cost, which in turn 

reduces the principal’s net payoff. Fundamentally, the problem is that the agent does not bear 

the full financial consequences of their actions as they bear the full cost of their effort but 

capture only a portion of the resulting gain (Ewert et al., 2023; Küpper et al., 2024; Laffont & 

Martimort, 2002). 

 

In a theoretical setting of perfect information, this would not pose a problem as the principal 

could directly observe the agent's effort and enforce a contract based on that specific effort 

level. However, information asymmetry impedes this direct monitoring, making it difficult to 

achieve the optimal outcome. The following paragraphs provide an overview of the three main 

forms of information asymmetry and their implications. 

Hidden characteristics refer to a situation in which the principal lacks information about the 

agent’s qualifications or properties prior to entering a contractual agreement. This can lead to 

a problem known as adverse selection, where contracts offered may fail to attract the most 

suitable agents or lead to market failure. To mitigate adverse selection, several mechanisms 

can be employed. On the side of the principal, screening methods such as interviews or tests 

can be used to gather additional information. On the agent’s side, self-selection occurs when 

agents choose from a set of contract options, ideally selecting the one that best aligns with 

their private characteristics. Additionally, agents may engage in signalling by voluntarily 
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providing credible information (e.g., certifications, prior achievements) to convey their 

suitability to the principal (Küpper et al., 2024). 

In the situation of hidden information, the agent possesses an informational advantage over 

the principal after the contract is established but before the decision is made. For instance, 

this advantage may stem from the agent’s greater experience or expertise gained through 

performing the assigned tasks. Consequently, the agent may selectively disclose only the 

information that serves their own interest. This can give rise to moral hazard, where the agent 

chooses alternatives that maximize their own utility rather than the principal’s. However, 

because of the agent’s informational advantage, the principal cannot evaluate the decision 

and the resulting outcome. As a solution, the principal could design incentive systems that 

induce truthful reporting or implement control systems to monitor the agent’s actions (Küpper 

et al., 2024). 

Hidden action refers to a situation where the principal can observe the outcomes of the 

agent’s actions, but not the specific activities or effort level. This creates a challenge, as the 

principal cannot distinguish whether results are due to the agent’s efforts or external random 

factors. As effort is costly for the agent, this situation can lead to the problem of shirking, where 

the agent exerts minimal effort knowing the principal cannot directly assess their level of 

commitment. To address this issue, the principal can implement incentive structures and 

control mechanisms to align interests. They can also use informative signals to better assess 

the actions of the agent. As with hidden information, this scenario is also considered a form of 

moral hazard, where the agent may act in their own self-interest at the expense of the principal, 

because their actions are not directly observable (Küpper et al., 2024; Laffont & Martimort, 

2002). 

It is important to note that agency conflicts typically arise from the combination of conflict of 

interest and information asymmetry. The presence of only one of these conditions does not 

pose an incentive problem. If there were only a conflict of interest but information was 

symmetric (perfectly observable), then the principal could propose an incentive contract that 

enforces the optimal actions. Conversely, if there were information asymmetry but both parties 

had the same objectives, then the agent would naturally act in the principal’s best interest 

without the need for incentive contracts (Laffont & Martimort, 2002). 

 

2.2.2 The Agency Problem in Public companies 

Typically, publicly traded companies exhibit dispersed ownership. This means that the owner 

and the manager of the company are not the same person, and shareholders are usually not 

involved in the day-to-day management of the firm. This situation is described as the 

separation of ownership and control. While executives are entrusted to manage the firm to 
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maximize shareholder wealth, this delegation grants them considerable discretion in decision-

making, which they may utilize to pursue their own interests rather than those of the 

shareholders. Despite being the owners, shareholders have limited influence over managerial 

actions. Possible reasons for this are that direct monitoring is too costly and time-consuming, 

and that shareholders do not have the expertise to evaluate managerial decisions. Moreover, 

given the complexity and unpredictability of business environments, it is not feasible to write 

complete contracts that define desired managerial behaviour for every possible future 

contingency. Consequently, managerial actions are not directly observable. Shareholders 

must instead rely on observable outcomes, such as the share price, to infer executive effort. 

However, the share price is an imperfect signal as it depends not only on managers’ actions 

but also on external factors such as market or industry shocks (Coenenberg et al., 2015; Ewert 

et al., 2023; Gaßner, 2012). This scenario is a classic example of the moral hazard problem 

resulting from hidden action, where the shareholders take the role of the principal, and the 

manager acts as the agent. 

 

Principal-agent theory provides the fundamental theoretical framework for understanding 

corporate governance and the design of executive compensation contracts. It is used to study 

how to effectively incentivize managers in the presence of information asymmetry and moral 

hazard, ensuring that they undertake actions aligned with the principal’s interests of 

maximizing shareholder value (Conyon & Peck, 2012; Gaßner, 2012). To mitigate agency 

conflicts, firms can implement incentive contracts that tie the executive’s compensation to 

specific performance measures (Coenenberg et al., 2015; Gaßner, 2012). As the principal 

cannot directly observe or prescribe the agent’s specific actions, they must instead influence 

the agent’s decisions indirectly. The principal predicts how the agent will respond to various 

compensation structures and then selects the reward scheme that maximizes the principal’s 

own wealth. However, this selection is subject to the constraint that the agent must be induced 

to choose the desired level of effort (Spremann, 1987). To effectively implement these reward 

schemes, companies utilize the variable compensation structures described in subsection 

2.1.1. Crucially, as outlined in subsection 2.1.2, RPE aims to assist the principal in 

distinguishing the agent's actual performance from external factors. 
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2.2.3 The LEN Model 

The Linear contracting, Exponential utility function, Normal distribution (LEN) model is a 

hidden action model that describes agency problems and offers valuable insights for the 

design of optimal incentive contracts. This subsection explains the peculiarities of the LEN 

model after first presenting the characteristics and structure of the general principal-agent 

model, which forms its foundation (Ewert et al., 2023; Küpper et al., 2024; Lambert, 2001; 

Spremann, 1987). 

 

2.2.3.1 A General Agency Model 

Within the principal-agent relationship, the following set-up is considered: The principal hires 

the agent to perform a task with outcome 𝑥. This outcome is driven by two factors: the action 

or effort exerted by the agent, 𝑎, and an exogenous risk factor outside the agent’s control, 𝜀. 

The output function is therefore 𝑥 = 𝑥(𝑎, 𝜀). The output could be interpreted as the company 

profit, revenue or shareholder value, which increases the principal’s welfare. The principal, in 

turn, needs to compensate the agent for their contribution to this output (Ewert et al., 2023). 

Without any information asymmetry, the principal could perfectly identify and distinguish the 

agent’s actions from the external factor. Hence, they could design a compensation contract 

that depends only on 𝑎 and thereby induces the agent to take the desired actions. In this case, 

the agent is exactly rewarded for their contribution. This scenario is described as the first-

best solution and does, by definition, not include any incentive problems (Bolton & 

Dewatripont, 2005; Ewert et al., 2023). 

However, under information asymmetry, the principal can only observe the outcome 𝑥, which 

includes the noise term 𝜀. As only 𝑥 is observable, compensation, 𝑤, must be based on this 

variable. A drawback of this measure is that it only provides partial information on 𝑎. Therefore, 

the agent could always claim that bad outcomes are due to the external factor, and good 

outcomes are entirely their contribution. Consequently, the principal cannot verify what the 

agent’s real contribution to the outcome was. Because this creates a moral hazard problem, 

incentive contracts are needed to guide the agent’s behaviour in a way that is desired by the 

principal (Ewert et al., 2023). 

In designing the optimal incentive contract, it is crucial to consider the agent’s utility function. 

Usually, it is assumed that it depends on the promised compensation, 𝑤, which can be seen 

as the agent’s benefit, and the cost connected to their effort, 𝑎. In evaluating whether the 

contract should be accepted or not, the agent compares the expected utility from the contract 

with the expected utility from their next best alternative. This so-called reservation utility is 

exogenously given and provides a utility benchmark that the proposed incentive contract must 
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meet to be accepted. Another common assumption is the agent’s risk aversion, which means 

they prefer certainty over uncertainty. Certain outcomes are therefore valued higher, and a 

premium is required for risky ones (Ewert et al., 2023). 

As in most of the agency literature, the agent’s utility function is assumed to be additively 

separable into a compensation and an action component, taking the following form: 

𝐻(𝑤, 𝑎) = 𝑈(𝑤) − 𝑘(𝑎) (1) 

The action component, 𝑘(𝑎), captures the disutility of effort. Since effort is costly, this 

component reduces overall utility (𝑘′(𝑎) > 0 and 𝑘′′(𝑎) > 0). The compensation component, 

𝑈(𝑤), reflects the monetary benefit derived from the contract. This function illustrates the 

agency conflict outlined in subsection 2.2.1. The agent faces a fundamental trade-off: while 

increasing effort raises the expected output for the principal, 𝑥, and in turn enhances the 

compensation for the agent, 𝑤, it also increases the personal cost of effort 𝑘(𝑎). Thus, the 

agent must balance the marginal gain in pay against the marginal disutility of effort (Küpper et 

al., 2024; Lambert, 2001). 

 

The principal’s utility function, 𝐺, is defined as the difference between the outcome, 𝑥, and 

the agent’s compensation, 𝑤: 

𝐺(𝑥 − 𝑤) (2a) 

The function is increasing (𝐺′ > 0), reflecting the assumption that the principal prefers higher 

output. Moreover, the principal is assumed to be either risk neutral or risk averse (𝐺′′ ≤ 0), 

with risk neutrality being the standard assumption in most models. The principal’s utility is 

affected by the compensation function in two ways. First, an increase in compensation directly 

reduces the principal’s benefit, as this represents a direct cost to them. Second, there is the 

incentive effect: since the agent’s effort depends on their expected pay, 𝑤, the compensation 

contract indirectly influences the outcome, 𝑥. (Küpper et al., 2024; Lambert, 2001). 

The principal’s decision problem is to choose the optimal compensation function to 

maximize their expected utility: 

max
𝑤,𝑎
 𝐸[𝐺(𝑥 − 𝑤)] (2b) 

As the expected utility depends on the performance measure, 𝑥, which in turn depends on the 

agent’s effort level, the agent’s utility function needs to be considered as well. This introduces 

constraints into the optimization problem. 

The first constraint ensures that the agent accepts the contract proposed by the principal. The 

participation constraint or Individual Rationality (IR) constraint requires the agent’s 
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expected utility from the contract to be greater or at least equal to their reservation level of 

utility, 𝐻̅. 

𝐸[𝐻(𝑤, 𝑎)] ≥ 𝐻̅ (3) 

If this constraint is not satisfied, the agent will reject the contract, as they have a better 

alternative. 

The second constraint captures the motivational or incentive function of the contract by 

ensuring that the agent will exert the effort level that is optimal from the principal’s perspective. 

It anticipates the agent’s choice of actions by assuming that they will choose them in a way 

that maximizes their expected utility 𝐻. This decision is defined by the Incentive 

Compatibility (IC) constraint: 

𝑎 = argmax
𝑎′∈𝐴

 𝐸[𝐻(𝑤, 𝑎′)] (4) 

The principal needs to incentivize the agent in a way that aligns the agent’s self-interest with 

the principal’s objectives. This reflects the central challenge in agency theory: both parties aim 

to maximize their own utility, but the agent’s private action (effort) is not directly observable by 

the principal. By incorporating the IC constraint, the agency problem can be modelled as if the 

principal is selecting both the contract and the actions. However, the principal is constrained 

to choose them in a way that is compatible with the agent’s incentives (Küpper et al., 2024; 

Lambert, 2001). 

 

2.2.3.2 The Assumptions of the LEN Model 

The previous subsection presented the general agency model in which the principal’s problem 

is expressed as a constrained maximization problem. The compensation function is chosen to 

maximize the principal’s expected utility while satisfying both the agent’s participation and IC 

constraints. It is important to emphasize that the purpose of this model is not to derive a 

specific compensation contract, but rather to generate qualitative insights into the underlying 

incentive dynamics and trade-offs resulting from information asymmetry. To facilitate the 

analysis of the general model, further assumptions and simplifications are introduced through 

the LEN framework (Küpper et al., 2024; Lambert, 2001). 

First, the utility function of the agent is assumed to be negative exponential, 𝑈(𝑤) = −ⅇ−𝑟
𝐴𝑤, 

with 𝑟𝐴 being the coefficient of risk aversion. This utility function exhibits constant absolute 

risk aversion (CARA), implying that the agent’s attitude toward risk does not vary with wealth. 

This is an important assumption, as it ensures that the effect of incentives does not change 

with the level of wealth. Second, the performance measures (output) are assumed to follow a 

normal distribution, with error terms having 0 mean and a variance of 𝜎2. A key property of the 
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normal distribution is that changes in the mean do not affect higher moments of the distribution 

(such as variance, skewness etc.). This simplifies the analysis, as a change in the mean does 

not produce any unintended effects on variance. Third, the compensation function is assumed 

to exhibit a linear relationship with the performance measures (output). This assumption 

reduces the complexity of the optimization problem and, in combination with the other 

assumptions, allows for closed-form first-order conditions. Even though this excludes non-

linear compensation schemes, the linearity assumption is considered a useful approximation 

as it simplifies calculations and still captures the economically relevant comparative statics in 

many contexts. Together, these assumptions simplify the principal’s problem significantly. 

They allow for a closed-form solution where the agent’s certainty equivalent (CE) can be 

expressed as their expected compensation minus their cost of effort and a risk premium (half 

the variance times the coefficient of risk aversion). Consequently, the model can be solved 

analytically using first-order conditions and comparative statics can be derived more easily 

(Bolton & Dewatripont, 2005; Lambert, 2001; Spremann, 1987). 

 

Under these assumptions, the output function is defined as 𝑥(𝑎) = 𝛼𝑎 + 𝜀, representing 

marginal productivity times effort plus the normally distributed error term. The linear 

compensation contract is given by 𝑤 = 𝑣𝑥 + 𝑓, with 𝑣 representing the variable component 

and 𝑓 the fixed compensation. The cost of effort is represented by the function 𝑘(𝑎) =
1

2
𝑎2, 

and the risk-aversion levels of the principal and the agent are 𝑟𝑃 , 𝑟𝐴 ≥ 0. 

The principal’s constrained maximization problem simplifies to maximizing their certainty 

equivalent, 𝐶𝐸𝑃: 

max
𝑣,𝑓,𝑎

𝐶𝐸𝑃 = (1 − 𝑣)𝛼 𝑎 − 𝑓 −
1

2
𝑟𝑃(1 − 𝑣)2𝜎2 (5a) 

The CE of the principal can be decomposed into three components: their expected share of 

the total output, minus the fixed compensation paid to the agent, and minus a risk premium 

that captures their cost of bearing risk, which depends on their level of risk aversion and the 

variance of the outcome. This is subject to the agent’s constraints: 

𝑎 = argmax
𝑎′∈𝐴

 {𝐶𝐸𝐴 = 𝑣 𝛼 𝑎′ + 𝑓 −
1

2
𝑎′2 −

1

2
𝑟𝐴𝑣2𝜎2} (5b) 

𝐶𝐸𝐴 = 𝑣 𝛼 𝑎 + 𝑓 −
1

2
𝑎2 −

1

2
𝑟𝐴𝑣2𝜎2 ≥ 𝐻̅ (5c) 

Similarly, the CE of the agent reflects their expected total compensation, minus their personal 

cost of exerted effort, and minus their own risk premium, which depends on their risk aversion 

and the riskiness of their variable pay. 



 15 

In the first-best solution (perfect information), the IC constraint (5b) is not considered, and 

effort can be directly contracted upon. Thus, no incentives are required to induce effort, and 

only risk-sharing considerations determine the optimal variable component of compensation. 

The solutions for 𝑣 and 𝑎 are: 

𝑣𝐹𝐵 =
𝑟𝑃

𝑟𝐴 + 𝑟𝑃
   𝑎𝑛𝑑    𝑎𝐹𝐵 = 𝛼 (6a) 

The optimal level of effort, 𝑎𝐹𝐵, equals marginal productivity. The variable compensation 

parameter, 𝑣𝐹𝐵, depends on the risk aversion of both the principal and the agent. In this first-

best scenario, optimal risk sharing is achieved: the more risk-averse the agent is, the lower 

their variable (risky) compensation share becomes. In the case of a risk-neutral principal (𝑟𝑃 =

0), this solution implies that the agent carries no risk (𝑣𝐹𝐵 = 0) and the principal assumes all 

of it. 

In the second-best solution, the IC constraint (5b) must be considered, which results in: 

𝑣𝑆𝐵 =
𝛼2 + 𝑟𝑃𝜎2

𝛼2 + 𝑟𝐴𝜎2 + 𝑟𝑃𝜎2
> 𝑣𝐹𝐵   𝑎𝑛𝑑   𝑎𝑆𝐵 = 𝑣𝑆𝐵𝛼 < 𝑎𝐹𝐵 (6b) 

As effort is not directly observable in the second-best case, the agent must be incentivized 

through a higher variable compensation, 𝑣𝑆𝐵 > 𝑣𝐹𝐵. This forces the risk-averse agent to bear 

more risk, prompting them to demand a higher risk premium and ultimately inducing a lower 

effort level (Dierkes & Schäfer, 2008). 

The second-best solution is characterized by a risk-incentive trade-off. If the principal is risk 

neutral, from a purely risk-sharing perspective it is optimal for the principal to bear all the risk, 

since bearing risk is costly for the risk-averse agent but costless for the risk-neutral principal. 

This results in 𝑣𝐹𝐵 = 0 and the agent receives a fixed wage. However, a fixed wage does not 

provide any incentive for the agent to increase effort. As effort is not observable, the agent 

could then shirk and still receive full pay. To mitigate this problem, the principal must include a 

variable compensation component that is tied to the observable outcome. While this 

strengthens incentives, it also exposes the agent to additional risk. Therefore, the principal 

needs to compensate the agent for bearing this extra risk by adding a risk premium to 

compensation. This creates a trade-off for the principal, who must balance the additional costs 

of exposing the agent to risk against the expected benefits of stronger incentive effects. 

Because of this trade-off, the variable compensation share needs to be larger in the second-

best scenario 𝑣𝑆𝐵 > 𝑣𝐹𝐵, but the resulting effort level will still be lower than in the first-best 

case, 𝑎𝑆𝐵 < 𝑎𝐹𝐵 (Ewert et al., 2023; Küpper et al., 2024). Ultimately, information asymmetry 

reduces the CE of the principal. The reduction in the principal’s utility when moving from the 

first-best to the second-best solution is described as agency costs (Dierkes & Schäfer, 2008; 

Ewert et al., 2023; Küpper et al., 2024).  



 16 

2.3 Literature Review 

The literature review focuses on two streams of research: the determinants of executive 

compensation through the lens of managerial power and the RPE puzzle with its possible 

explanations. 

 

2.3.1 The Rise of CEO Compensation and Managerial Power 

Executive compensation has become a subject of intense public debate, largely driven by 

criticism of perceived excessive pay levels and their steep rise in recent years. Critics often 

argue that these high pay levels are not justified by managerial or firm performance. However, 

data suggest that alongside executive compensation, the financial performance and market 

capitalization of listed companies have also increased (Göx, 2016). 

As outlined in subsection 2.1.3, the main determinants of executive compensation and its 

growth are typically explained through the lenses of optimal contracting and managerial power 

theory. Another significant driver of rising CEO compensation is the practice of competitive 

benchmarking. Commonly, firms set executive pay in relation to a reference group of peers. 

This often leads firms to target above-average pay to remain competitive, which in turn triggers 

a continuous increase in compensation (DiPrete et al., 2010; Göx, 2016). Moreover, social-

psychological factors within the interaction of the board and the CEO are also important and 

can help better understand the executive compensation setting process (O’Reilly & Main, 

2010). Furthermore, Murphy and Sandino (2010) find that CEO pay is significantly higher when 

external compensation consultants provide additional services to the firm. This correlation 

suggests an agency conflict because consultants might recommend higher executive pay to 

ensure that they maintain their business relationships with management. However, the authors 

note that this correlation does not prove causation, as powerful managers might purposely 

hire compensation consultants that are known to recommend higher pay.  

Empirical research typically measures managerial power using proxies related to corporate 

governance and ownership structure. Common indicators include the proportion of 

independent directors on the board, CEO duality, ownership stakes, CEO tenure and the 

presence of institutional investors. Weaker corporate governance is generally associated with 

greater managerial influence over compensation decisions (Bebchuk & Fried, 2004; Choe et 

al., 2014; van Essen et al., 2015). While these measures provide useful proxies, they capture 

only specific dimensions of managerial power and may not fully reflect the underlying 

bargaining position of the CEO. To better understand how executives influence their pay, 

Grabke-Rundell and Gomez-Mejia (2002) extend the traditional agency framework by 

explicitly incorporating different forms of managerial power. They criticize standard agency 
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theories for rarely measuring power directly and instead only acknowledging the existence of 

power imbalances. To address this gap, the authors utilize four dimensions of executive power 

originally identified by Finkelstein (1992) and propose that they directly increase 

compensation. The first is structural power, which stems from the manager’s hierarchical 

position and authority within the firm. Next, ownership power is derived from the voting rights 

and influence granted by the shares owned by the executive. The third form is expert power 

that comes from the executive’s organizational knowledge and expertise, allowing them to 

exploit information asymmetry to their advantage. Lastly, prestige power originates from the 

executive’s social status and visibility. Ultimately, the authors argue that these specific 

behavioural dimensions of power must be incorporated as independent variables within 

agency theory to accurately predict executive pay. 

Moreover, Bertrand and Mullainathan (2001) find that CEOs often have influence over their 

own pay, allowing them to exploit pay-for-performance structures to be rewarded for lucky 

outcomes. They define “pay for luck” as compensation linked to changes in firm performance 

that depend on external factors beyond the executive’s control. As a result, when a firm 

performs well, CEOs receive higher pay even if the positive performance of the firm is not 

directly related to their actions. The authors demonstrate that this phenomenon is strongest 

among poorly governed firms. Furthermore, their evidence suggests an asymmetry in this 

reward system, where CEOs are paid for good luck but are not equally punished for bad luck. 

 

2.3.2 RPE Puzzle and Managerial Power Hypothesis 

One of the most debated areas where managerial power exerts its influence is the application 

of RPE. The term RPE puzzle describes the divergence between the theoretical optimality of 

RPE and its real-world application. As explained in subsection 2.1.2, RPE allows the design 

of more efficient and powerful incentive contracts by filtering out the “noise” of systematic risk 

from performance measures. Despite these theoretical benefits, empirical researchers have 

consistently failed to find widespread evidence of its implementation in practice. Numerous 

researchers have tried to solve this RPE puzzle by proposing possible explanations for the 

absence of RPE. 

A prominent explanation of the puzzle is the managerial power theory, already explained in 

detail in subsection 2.1.3. Within this theory, powerful CEOs prevent or manipulate the use of 

RPE in their contracts to secure more favourable compensation outcomes. Because these 

CEOs can influence the design of their contracts, they secure a large share of their 

compensation as non-performance-based pay (Bebchuk & Fried, 2004). Expanding on this, 

Morse et al. (2011) examine the effect of CEO power on the design of incentive contracts. 

They find that when boards are weak or compromised, powerful CEOs can manipulate the 
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way their performance is evaluated. Specifically, executives use their influence to shift the 

weight of their incentive pay toward the performance metrics that they already know are 

performing well. This results in a distortion of the incentive mechanism induced by 

performance pay. 

However, empirical evidence suggests that while managers can and do influence their 

compensation, managerial power theory alone cannot explain all executive pay outcomes. 

Even if managerial power can significantly impact the pay setting process, optimal contracting 

arrangements can simultaneously exist. Consequently, rather than being mutually exclusive, 

these two theoretical mechanisms likely coexist and describe different types of executive 

compensation contracts within agency theory (van Essen et al., 2015). 

Furthermore, managerial power theory faces significant criticism. Weisbach (2007) agrees that 

optimal contracting theory does not perfectly reflect executive compensation practices 

because directors are rarely entirely independent and executives often hold some influence 

over their own pay. However, he argues that while Bebchuk and Fried (2004) successfully 

highlight the flaws of the current system, they fail to provide a practical alternative. Ultimately, 

Weisbach concludes that the extraction of rents by executives might not simply be a 

correctable governance flaw that can be fixed by regulation. Instead, it is likely an unavoidable 

cost of dispersed ownership and the modern form of organisation. Additionally, some research 

shows that weak corporate governance does not necessarily imply the absence of RPE. Under 

certain conditions, powerful managers may actually receive contracts with higher pay for 

performance sensitivity. Whenever a friendly board offers a contract with a higher pay-

performance sensitivity, it also makes more intensive use of RPE. Therefore, the interpretation 

of the use or lack of RPE as an indicator for managerial power must be made carefully (Göx 

& Hemmer, 2020). 

 

2.3.3 Alternative Explanations for the RPE Puzzle 

Managerial power theory is not the only attempt to explain the RPE puzzle. Another stream of 

literature suggests that the RPE puzzle may stem from imperfect testing methodologies 

rather than an actual absence of RPE in practice. Theoretical work by Dikolli et al. (2013) 

demonstrates that because peer groups identified by researchers often differ from those used 

by boards, empirical models are biased toward finding no evidence of RPE. 

Empirical studies support this view. Albuquerque (2009) argues that previous studies failed to 

detect RPE because they relied on misspecified peer groups, such as broad market indices 

or industry peers, which fail to accurately capture the specific common shocks a firm faces. 

She argues that firm size is an important characteristic to consider when constructing peer 

groups within an industry, as both the type of shocks and a firm’s ability to respond to them 
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are functions of firm size. Consequently, by constructing peer groups matched on both industry 

and size, she finds robust evidence that CEO compensation is negatively associated with peer 

stock performance. This demonstrates that firms do utilize RPE when the benchmark is 

adapted to the firm’s specific environment.  

Similarly, Gong et al. (2011) argue that the RPE puzzle stems at least partly from the limitations 

of the traditional implicit tests used to detect RPE. They state that implicit tests, which regress 

CEO pay on a broad industry index, rely on simplified assumptions about the RPE contract. 

This simplification means that the tests fail to reflect the actual peer-group composition used 

by the firm, as they rely on a generic industry index instead. By leveraging the 2006 SEC 

disclosure requirements to identify explicit peer groups, their test shows a strong negative 

association between pay and peer performance. This negative association is an indicator of 

RPE, as it implies that common shocks affecting both the firm and its peers are being filtered 

out. Bettis et al. (2014) add that implicit RPE tests suffer from multiple forms of 

misspecification, beyond just the peer group. Such misspecifications may include incorrect 

performance metrics, incorrect benchmarks, or incorrect functional forms. Most recently, 

Jayaraman et al. (2021) claim that the inconsistent evidence on RPE stems from an imprecise 

categorization of peers. In contrast to previous researchers, they group peer firms according 

to product similarity, thereby ensuring that they face similar demand and supply shocks. 

Beyond these methodological issues, RPE seems to be abandoned when an informative peer 

group cannot be formed. Albuquerque (2014) illustrates this by analysing the case of high 

growth-option firms. Because these companies operate in highly volatile environments and 

face fewer direct competitors, it is extremely difficult to find peer groups that share their exact 

risk exposure. Consequently, she finds that high growth-option firms rely significantly less on 

RPE. Thus, firms that are uncertain about the right peer group are less likely to use RPE (De 

Angelis & Grinstein, 2011). 

 

Other authors explain the limited empirical evidence of RPE by arguing that managers can 

privately hedge against systematic risk using capital markets. Consequently, the effect of 

RPE is limited in an environment where managers privately trade on all assets except their 

own company’s stock. By adjusting their private investment portfolios, managers can alter the 

risk exposure of their compensation packages and effectively neutralize undesired common 

risk. Because the manager creates this “home-made” benchmark, explicit RPE implemented 

by the firm becomes redundant. Therefore, even if RPE is not observed in the data, there is 

no loss in efficiency, as managers effectively filter out systematic risk themselves. This creates 

an implicit RPE that arises naturally when executives manage their private equity portfolios 

(Core et al., 2003; Jin, 2002; Maug, 2000). Consistent with this view, Garvey and Milbourn 
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(2003) find that while RPE is absent for the average wealthy executive who can self-hedge, it 

is strongly present for younger and less wealthy executives who face capital constraints and 

cannot easily trade to offset market risk in compensation. Furthermore, because managers 

cannot hedge against non-tradeable risks such as accounting profits, Maug’s (2000) model 

predicts that explicit RPE should primarily be observed in contracts based on accounting 

benchmarks.  

 

Additionally, De Angelis and Grinstein (2020) propose a “Talent Retention Explanation” for 

the use of RPE. Departing from the traditional view that RPE is designed primarily to provide 

incentives or filter risk, they argue that RPE serves as a commitment mechanism to retain 

talent by compensating CEOs based on their revealed ability relative to the market. If a CEO 

outperforms their peers, the labour market perceives them as having higher talent, which 

increases their outside employment opportunities. By conditioning compensation on peer 

performance, firms can automatically adjust pay to match the CEO’s rising outside options 

and incentivize them to stay. However, the authors argue that this mechanism only holds when 

CEO talent is transferable. If talent is firm-specific, it holds less value to other firms and thus 

RPE is less necessary for retention. This is a possible explanation for the RPE puzzle as the 

authors find that firms are more likely to refrain from using RPE when the market for CEO 

talent is less efficient or when talent is not easily transferred. 

Oyer (2004) agrees that the use of RPE depends on an executive's outside employment 

opportunities and the firm's need for CEO retention. However, he argues that an executive’s 

outside value fluctuates with the broader market. Therefore, firms intentionally allow 

compensation to fluctuate with market trends rather than using RPE to reward executives 

strictly for their individual performance. This automatically aligns executive pay with outside 

job opportunities and ensures that the compensation package remains competitive. The 

drawback of this approach is that executives might receive excess pay in certain economic 

states. However, because adjusting or renegotiating contracts is assumed to be highly costly, 

firms accept this trade-off. This method allows them to automatically match outside offers and 

retain management without the need to renegotiate compensation agreements. 

Ultimately, while both theories rely on the need to retain executives to explain compensation 

design, they differ in what drives an executive's market value. De Angelis and Grinstein (2020) 

link rising outside opportunities to individual relative performance, which is why they use RPE 

to match the CEO’s market value. Conversely, Oyer (2004) links rising opportunities to general 

market booms, which leads firms to avoid RPE so that pay automatically increases with market 

movements. 
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More recently, DeMarzo and Kaniel (2023) consider a setting in which CEOs, in addition to 

their absolute wage, also care about how their compensation compares to that of their peers. 

They show that compensation benchmarking can offset performance benchmarking, 

potentially leading to a positive weight on peer performance and thereby explaining observed 

deviations from standard RPE. 

 

Finally, industrial organization theory offers the “Strategic Interaction Hypothesis” proposed 

by Aggarwal and Samwick (1999). They argue that RPE is not only a risk-filtering tool, as 

standard agency theory suggests, but also an incentive mechanism that influences market 

competition. Specifically, when managers are rewarded for outperforming their peers, they are 

incentivized to take aggressive actions that undermine rival performance. While this improves 

the firm’s relative standing, it can erode overall industry profits. To mitigate this, Aggarwal and 

Samwick argue that firms that operate in markets with a need for softened competition such 

as strategic complements, will apply a positive weight on peer performance. This finding 

contradicts the predictions of standard agency theory, suggesting that firms in more 

competitive environments utilize less RPE and instead link pay positively to the performance 

of their rivals.  

This explanation is empirically refined by Vrettos (2013), who differentiates between the types 

of strategic competition present in an industry. He finds that firms place a negative weight on 

peer performance when they compete as strategic substitutes but place a positive weight 

when they compete as strategic complements. Hence, Vrettos argues that the RPE puzzle 

arises because these directionally opposite weights cancel each other out when substitute 

and complement industries are aggregated in broad samples, thereby yielding inconsistent 

evidence for RPE.  

Finally, more recent work by Bloomfield et al. (2023) also considers the effects of RPE on 

competition and finds that some firms avoid RPE to prevent incentivizing aggressive 

competitive behaviour, or "costly sabotage". Exploiting data on cartel membership, they find 

that cartel members are significantly more likely to use RPE because the cartel agreement 

prevents such aggressive behaviour, allowing firms to safely utilize RPE for risk reduction. 

 

In summary, the literature on the RPE puzzle highlights a gap between the theoretical 

advantages of RPE and its inconsistent empirical use in practice. Existing explanations range 

from managerial influence over contract design to methodological measurement issues, 

hedging opportunities, talent retention motives, and strategic competition effects. Overall, the 

literature suggests that executive compensation outcomes are driven by multiple interacting 

mechanisms rather than a single dominant theory. However, while managerial power is 
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frequently cited as a key explanation, less attention has been paid to how it affects the specific 

design of RPE contracts. In particular, there is limited theoretical analysis of how CEO 

influence alters key contract parameters such as peer-group selection or the weight placed on 

peer performance, and under which conditions RPE may become ineffective or abandoned 

altogether. This thesis contributes to this strand of the literature by analysing how managerial 

power affects the design and implementation of RPE within a formal agency model. 
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3. Model Analysis 

This chapter presents the theoretical model adapted from Dikolli et al. (2018). It outlines the 

underlying assumptions, derives the main results, and discusses their implications for 

empirical analysis. The model’s mechanisms and comparative statics are illustrated through a 

numerical example. The chapter concludes with a discussion of the model’s key insights and 

limitations. 

 

3.1 Model Assumptions 

In this section, the main assumptions of the model are outlined. To implement RPE, the risk-

neutral BoD uses a publicly available market index to filter out market risk from managerial 

compensation. In the standard setting, the risk-averse CEO can then accept or decline the 

contract offered by the BoD. In the case of acceptance, the CEO provides an unobservable 

effort, 𝑎. Lastly, the performance of the firm as well as that of the index-based peer group are 

observed, and the CEO is compensated accordingly. The decision timeline is represented in 

Figure 1. 

 

 

Figure 1 - Decision Timeline in the Case of a Powerful BoD 

 

The performance of the firm is given by: 

𝑦𝑓 = 𝑎 + 𝜀𝑓 + 𝛽𝑓𝜀𝑚 (7) 

implying that it depends on the unobservable effort of the CEO, 𝑎, the firm-specific risk, 𝜀𝑓, 

and the market risk, 𝜀𝑚, multiplied by the impact of market risk on firm performance, 𝛽𝑓. To be 

consistent with empirical data and for presentation clarity, it is assumed that 𝛽𝑓 > 0. This 

implies a positive correlation between firm performance and market performance. Consistent 

with the assumptions of the LEN model, the noise terms are independently and normally 

distributed with 𝜀𝑓~𝑁(0, 𝜎𝑓
2), 𝜀𝑚~𝑁(0, 𝜎𝑚

2 ) with 𝜎𝑚
2 > 0, and 𝐶𝑜𝑣[𝜀𝑓 , 𝜀𝑚] = 0. 
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The performance of the index-based peer group consists of two components, which are 

the expected performance of the peer group, 𝜇𝑚, and the market risk, 𝜀𝑚: 

𝑦𝑚 = 𝜇𝑚 + 𝜀𝑚 (8) 

with 𝜇𝑚 ≥ 0. 

 

The BoD offers a linear compensation contract to the CEO, which in addition to a fixed wage 

component, 𝑓, depends on the performance of the peer group as well as the performance of 

the firm itself. 𝑣𝑓 and 𝑣𝑚 denote the incentive weights on firm and peer-group performance, 

respectively. The CEO’s compensation, 𝑤, is expressed as follows: 

𝑤(𝑦𝑓 , 𝑦𝑚) = 𝑓 + 𝑣𝑓𝑦𝑓 + 𝑣𝑚𝑦𝑚 (9) 

 

The CEO is assumed to be risk-averse and to exhibit a negative exponential utility function. 

Their utility depends on the received compensation, as well as the provided effort. Effort is 

costly for the CEO, and the cost of effort is denoted by the function 𝑘(𝑎), which is increasing 

(𝑘′(𝑎) > 0) and strictly convex (𝑘′′(𝑎) > 0). An increasing function implies that the more effort 

is exerted, the more costly it gets, while strict convexity suggests that the marginal cost of 

effort increases with every additional unit of effort. Moreover, it is assumed that if the CEO 

does not exert any effort, then their cost is 0, so 𝑘(0) = 0, and 𝑘′(0) = 0 indicating that the 

marginal cost of effort at 0 is 0, such that the cost of an initial small increase in effort is 

negligible. 

The utility of the manager is expressed by the following constant absolute risk aversion 

(CARA) function: 

𝑈(𝑤, 𝑎) = −ⅇ−𝑟(𝑤−𝑘(𝑎)) (10a) 

where 𝑟 > 0 is the coefficient of absolute risk aversion. CARA is an assumption of the LEN 

Model as explained in subsection 2.2.3. It means that the agent's risk aversion is constant for 

all levels of wealth, such that it does not depend on 𝑤. 

 

The CEO’s certainty equivalent (CE) represents the effective, risk-adjusted value of the 

compensation contract for the CEO. It therefore shows how much the contract is worth to the 

CEO after accounting for effort costs and risk. This is a standard result of the LEN Model (see 

appendix A.1a-e) and is given by: 

𝐶𝐸(𝑤, 𝑎) = 𝐸[𝑤] − 𝑘(𝑎) −
𝑟

2
Var[𝑤] (10b) 
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That is, it equals the expected compensation, 𝐸[𝑤], minus the cost of effort, 𝑘(𝑎), minus a risk 

penalty which is proportional to the variance in compensation, 𝑉𝑎𝑟[𝑤], and the risk aversion 

of the CEO, 𝑟. It therefore shows the total utility the CEO derives, considering their level of 

risk aversion, and not just the expected value. 

 

Given this, the BoD maximises the expected firm value, 𝛱, which can be expressed as the 

expected value of the firm’s performance subtracting the costs of the CEO’s compensation. 

This maximization includes choosing the fixed pay, the incentive weights on firm and peer 

performance and anticipating the effort the CEO will provide. 

𝑚𝑎𝑥
𝑓,𝑣𝑓,𝑣𝑚,𝑎

𝛱 = 𝐸[𝑦𝑓 −𝑤] (11a) 

The maximization needs to consider two constraints. The IR constraint ensures that the CEO 

accepts the contract offered by the BoD. This means that they must at least get their 

reservation utility, which is given by the CE (10b), normalized to 0. 

𝑠. 𝑡. (𝐼𝑅) ∶  𝐶𝐸(𝑤, 𝑎) ≥ 0 (11b) 

The IC constraint ensures that the CEO chooses the intended effort level. The CEO chooses 

their effort level by equating the marginal benefit of effort with the marginal cost of effort. As 

shown in the appendix, this expression is derived from the effort level the CEO chooses when 

maximizing the CE from (10b). 

(𝐼𝐶𝑎) ∶  𝑣𝑓 = 𝑘
′(𝑎) (11c) 

 

3.2 Relative Performance Evaluation and Efficient Risk Filtering 

The key theoretical justification for RPE lies in its ability to filter risk efficiently. One way to 

implement RPE in executive compensation is to compare the firm’s performance to that of a 

predetermined peer group. Such groups typically consist of either a custom set of peers, a 

broad market index or an industry-specific index. According to Holmstrom’s (1982) 

informativeness principle, managerial performance should be evaluated only using metrics 

that are informative about the manager’s effort or talent. Therefore, efficient peer-group 

selection should remove common shocks to firm performance that are beyond managerial 

control. This improves the informativeness and accuracy of performance assessment. 

Moreover, it allows for better risk sharing between shareholders and managers, as the 

variability in compensation of the risk-averse managers is reduced. Lower pay variance also 

reduces the risk premium the BoD needs to offer, which in turn results in lower contracting 

costs and compensation. Finally, efficient risk filtering provides stronger incentives because 

managers’ pay more directly reflects their actions and is less affected by uncontrollable factors. 
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In line with this logic, a well-designed RPE should rely on the peer group with the strongest 

filtering properties to remove systematic risk (Bakke et al., 2020; Bizjak et al., 2022; Ma et al., 

2018).  

Despite these theoretical advantages, the implementation of RPE in practice is often 

imperfect. A major challenge in peer-group benchmarking is the potential for bias in its 

implementation and peer-group selection. This form of performance measurement can be 

used opportunistically to inflate pay levels. Agency conflicts underlie this problem, as powerful 

CEOs may influence which firms are included in the peer group and choose those that are 

beneficial to them. Empirical evidence shows that peer groups are often chosen in a manner 

that biases compensation upward, particularly among firms outside the Standard & Poor’s 500 

(Bizjak et al., 2011). Hence, agency conflicts may explain why efficient risk filtering is not 

always observed in practice, despite its strong theoretical basis. Typically, the BoD determines 

the components of RPE compensation, including the peer group and payout structure. 

However, executives often participate in this process, which can lead to suboptimal peer 

groups with poorer filtering properties, higher costs and weaker incentives (Bizjak et al., 2022). 

Moreover, powerful CEOs may influence how performance measures are weighted, shifting 

incentives toward metrics that are more favourable to them (Morse et al., 2011). 

 

3.3 CEO Power and Relative Performance Evaluation 

This section first presents the benchmark case of a powerful BoD and then analyses how the 

results change when the CEO holds power over the contract design. 

 

3.3.1 The Case of a Powerful Board of Directors 

In the case of a powerful BoD, the BoD has absolute power over the design of RPE, and the 

CEO has no influence over it. Below, I characterize the solution to the board’s decision problem 

(11a-c) under this assumption. The BoD chooses both incentive weights 𝑣𝑓
†
 and 𝑣𝑚

†
. The 

symbol “†” denotes the solution with a powerful BoD. Proofs are given in the appendix. 

The CEO’s choice of equilibrium effort, 𝑎†, is given by 𝑣𝑓
† = 𝑘′(𝑎†) which represents the IC 

constraint in equation (11c). The IR constraint binds, such that the CEO gets exactly their 

reservation utility, which corresponds to the CE (10b). 
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OBSERVATION 1. With a powerful BoD, the optimal incentive weights on firm and peer-group 

performance are: 

𝑣𝑓
† =

1

1 + 𝑟𝑘′′(𝑎†)𝜎𝑓
2         𝑎𝑛𝑑        𝑣𝑚

† = −𝑣𝑓
†𝛽𝑓 (12a) 

And the resulting expected firm value is: 

𝛱† = 𝐸[𝑦𝑓|𝑣𝑓
†] − 𝑘(𝑎†) −

𝑟

2
(𝑣𝑓
†)
2
𝜎𝑓
2 (12b) 

𝑣𝑚
†

 is the incentive weight on peer-group performance that minimizes the exposure of 

managerial compensation to market risk. With 𝑣𝑚
† < 0, the CEO is offered an RPE-based 

contract that filters out market risk from compensation. As shown in the following equation, the 

CEO’s compensation is only exposed to firm-specific risk 𝜀𝑓: 

𝑤† = 𝑘(𝑎†) +
𝑟

2
(𝑣𝑓
†)
2
𝜎𝑓
2 + 𝑣𝑓

†𝜀𝑓 (13) 

The equation shows that executive compensation consists of three main components. First, 

the CEO’s cost of effort. Second, a risk premium for bearing the firm-specific risk and the 

associated variance in wage, whose value depends on the risk aversion coefficient of the 

CEO. Third, the random component of pay that depends on firm-specific shocks. Note that the 

effect of market shocks has been fully eliminated. 

 

An important insight is that the compensation contract filters market risk entirely from CEO 

pay, and therefore it is optimal to use RPE. The aggregate performance measure for the 

contract is given by: 

𝑦𝑓 + 𝑦𝑚 ⋅
𝑣𝑚
†

𝑣𝑓
†

(14) 

Note that this expression is equivalent to a weighted sum of firm and peer performance, given 

by 𝑦𝑓𝑣𝑓
† + 𝑦𝑚𝑣𝑚

†
. This measure optimally uses the information about the CEO’s effort by 

filtering out the noise from external factors, while preserving the incentive effect. In the context 

of the risk-incentive trade-off, this improves the compensation contract from a risk-sharing 

perspective, as it reduces the variance of pay, without weakening the incentive effect. 
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3.3.2 The Case of a Powerful CEO 

In this subsection two forms of CEO power are considered, one where they can choose the 

incentive weight on a publicly observable aggregated measure of peer-group performance 

which is covered in 3.3.2.1 and one where they can influence the peer-selection process 

covered in 3.3.2.2. 

 

3.3.2.1 CEO Choice of Peer-Group Incentive Weight 

With a powerful CEO, the model setting changes slightly, because the BoD cannot choose the 

incentive weight on peer-group performance. Instead, the BoD proposes an incentive contract 

that solely specifies the fixed wage, 𝑓, and the incentive weight on firm performance, 𝑣𝑓. 

Contrary to the case of a powerful BoD, the CEO not only decides whether to accept the 

contract, but if it is accepted, also determines the incentive weight on peer-group performance, 

𝑣𝑚. Then, the CEO exerts unobservable effort, 𝑎. Lastly, both performance measures are 

observed, and the CEO is compensated accordingly. Figure 2 depicts the decision timeline for 

this case. 

 

 

Figure 2 - Decision Timeline in the Case of a Powerful CEO (Choice of Peer-Group Incentive Weight) 

 

The CEO chooses the weight on the peer group, 𝑣𝑚, such that it maximizes their CE given by 

the following equation. Note that this expression is derived by plugging the definitions of 𝐸[𝑤] 

and 𝑉𝑎𝑟[𝑤] from (A.2) and (A.3) into (10b): 

𝐶𝐸 = 𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚 − 𝑘(𝑎) −
𝑟

2
(𝑣𝑓
2𝜎𝑓
2 + (𝑣𝑓𝛽𝑓 + 𝑣𝑚)

2
𝜎𝑚
2 ) (15) 

Unlike the case presented in subsection 3.3.1, the CEO does not necessarily choose the risk-

minimizing peer weight, 𝑣𝑚
† = −𝑣𝑓𝛽𝑓. This choice would eliminate all market risk from 

compensation, as 𝜎𝑚
2  cancels from equation (15). However, it would also forgo potential 

benefits from positive expected peer-group performance, because when 𝑣𝑚 < 0, the term 

𝑣𝑚𝜇𝑚 reduces the CEO’s CE. Thus, the CEO faces a trade-off between minimizing the risk in 
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compensation by filtering out market shocks (𝑣𝑚 < 0) and increasing their expected pay by 

leveraging positive peer-group performance (𝑣𝑚 > 0). 

The CEO’s decision on 𝑣𝑚 can be characterized through this first-order condition: 

(𝐼𝐶𝑚):
𝜕𝐶𝐸

𝜕𝑣𝑚
= 𝜇𝑚 − 𝑟(𝑣𝑓𝛽𝑓 + 𝑣𝑚)𝜎𝑚

2 = 0 (16) 

which yields 𝑣𝑚 = −𝑣𝑓𝛽𝑓 +
𝜇𝑚

𝑟𝜎𝑚
2 . It becomes clear that the CEO’s choice depends on the weight 

on firm performance, 𝑣𝑓, determined by the BoD, as well as the expected performance of the 

peer group, 𝜇𝑚. It is important to note that the CEO only makes the same choice as the 

powerful BoD (subsection 3.3.1) if expected peer-group performance is equal to 𝜇𝑚 = 0. Then, 

their choice is the risk-minimizing incentive weight 𝑣𝑚
† = −𝑣𝑓

†𝛽𝑓 from (12a). 

 

In the case of a powerful CEO, the BoD’s decision problem from (11a) to (11c) is extended 

by an additional constraint, that reflects the CEO’s choice of the peer incentive weight from 

equation (16). The symbol “‡” denotes the solution with a powerful CEO. In this case, the 

optimal incentive weights on firm performance and peer-group performance, 𝑣𝑓
‡ and 𝑣𝑚

‡ , and 

the resulting expected firm value, 𝛱‡, are given by the following equations. Note that 

equilibrium effort, 𝑎‡, is given by 𝑣𝑓
‡ = 𝑘′(𝑎‡). 

 

PROPOSITION 1. With a powerful CEO, the optimal incentive weights on firm performance and 

peer-group performance, 𝑣𝑓
‡ and 𝑣𝑚

‡ , and the resulting expected firm value, 𝛱‡, are given by: 

𝑣𝑓
‡ = 𝑣𝑓

†   𝑎𝑛𝑑   𝑣𝑚
‡ = 𝑣𝑚

† +
𝜇𝑚

𝑟𝜎𝑚
2

(17a) 

𝛱‡ = 𝛱† −
𝜇𝑚
2

2𝑟𝜎𝑚
2

(17b) 

The powerful CEO introduces a distortion to the optimal peer incentive weight, 𝑣𝑚
†

. This 

distortion is represented by 𝑣𝑚
‡ − 𝑣𝑚

† =
𝜇𝑚

𝑟𝜎𝑚
2 , and depends on expected peer performance, risk 

aversion and market risk. It is important to note that the deviation in the peer incentive weight 

is independent of the chosen firm incentive weight, 𝑣𝑓, and effort, 𝑎. Therefore, the BoD 

chooses the same optimal incentive weight, 𝑣𝑓, as in the benchmark case, (12a), so that 𝑣𝑓
‡ =

𝑣𝑓
†
. Adjusting 𝑣𝑓, does not mitigate the CEO’s distortion in 𝑣𝑚. Instead, any increase in 𝑣𝑓 

introduces an additional inefficiency by increasing compensation risk and, thus, the required 

risk premium, while rent extraction through the distorted 𝑣𝑚 remains possible. 
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Because the optimal 𝑣𝑓 is unchanged, the induced effort level also remains unchanged. The 

level of effort is optimal, in that it balances the marginal cost of effort with the marginal benefit 

of inducing effort. Hence, the powerful CEO does not weaken incentives, and the distortion 

does not arise from inefficient effort provision. Rather, the inefficiency stems from distorted 

risk sharing. By choosing a higher (less negative) 𝑣𝑚, the CEO accepts additional market risk 

in order to benefit from positive expected peer performance. This increases the required 

compensation for bearing risk, resulting in a lump-sum cost to expected firm value equal to 

𝜇𝑚
2

2𝑟𝜎𝑚
2 . 

Moreover, it is important to point out that the CEO, despite being powerful, does not earn 

additional rents relative to their reservation utility, as the BoD adjusts the fixed wage downward 

by exactly the extra expected benefit the CEO could otherwise capture. This means that, 

anticipating the CEO’s choice of 𝑣𝑚, the BoD ensures that the IR constraint is binding in 

equilibrium. In terms of the model, this implies that the CE from equation (15) is set to 0. In 

summary, the firm is worse off, because its expected value is reduced by the risk premium. 

Comparing equation (12b) to (17b), it follows that 𝛱‡ < 𝛱†, but the CEO’s utility does not 

improve as it remains at the reservation level (𝐶𝐸 = 0). 

 

As the powerful CEO’s choice of 𝑣𝑚
‡  deviates from the risk-minimizing incentive weight, 𝑣𝑚

†
, 

market risk, 𝜀𝑚, is not completely removed from the CEO’s compensation. Hence, the powerful 

CEO prevents market risk from being fully filtered out of compensation. As explained above, 

the CEO aims to benefit from potential positive peer performance. 

 

COROLLARY 1. With a powerful CEO, market risk, 𝜀𝑚, is not eliminated from the CEO’s 

compensation, that is: 

𝑤‡ = 𝑤† +
𝜇𝑚
2

2𝑟𝜎𝑚
2 +

𝜇𝑚

𝑟𝜎𝑚
2 𝜀𝑚 (18) 

Analysing this expression shows that the CEO’s compensation is higher compared to the 

compensation under a powerful BoD. This increase arises from two components. First, the 

CEO receives an additional risk premium of 
𝜇𝑚
2

2𝑟𝜎𝑚
2 , which compensates them for the increased 

variance in compensation introduced by the distorted peer weight. Second, compensation now 

includes a random component linked to market shocks, 
𝜇𝑚

𝑟𝜎𝑚
2 𝜀𝑚. This represents the unfiltered 

portion of systematic risk, whose magnitude increases with higher expected peer-group 

performance and decreases with market variance and the CEO’s risk aversion. However, 

recall that the CEO’s utility remains at the reservation level, as the BoD adjusts the fixed wage 
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such that the IR constraint is binding. This implies that while the CEO is fully compensated for 

the additional risk, they do not earn any additional rents. 

These findings are consistent with empirical evidence showing that many firms implement 

imperfect forms of RPE that do not fully eliminate systematic risk. Empirical studies suggest 

that such imperfections are common in practice, although they often arise from factors such 

as benchmarking choices or peer-group design (Bizjak et al., 2022; Ma et al., 2018).  

 

No use of RPE 

If expected peer performance is sufficiently high, then there exists a threshold for 𝜇𝑚 above 

which the CEO will choose a positive weight on peer-group performance, even though firm 

and peer performance are positively correlated. Formally: 𝑣𝑚
‡ > 0 if and only if 𝜇𝑚 >

𝑟𝛽𝑓𝜎𝑚
2

1+𝑟𝑘′′(𝑎‡)𝜎𝑓
2 

. A positive weight on peer performance implies that market risk is added to compensation 

rather than filtered out. This increases compensation risk and raises the required risk premium, 

thereby reducing expected firm value. Anticipating this outcome, the BoD may optimally refrain 

from using RPE altogether, preventing the CEO from choosing the peer weight. In that case, 

the CEO is evaluated solely on firm performance. 

If RPE is not used, the BoD’s decision problem corresponds to equations (11a-c), with the 𝐼𝐶𝑚 

from (16) replaced by 𝑣𝑚 = 0. The index “NR” denotes the solution without using RPE. 

The optimal incentive weight on firm performance, 𝑣𝑓
𝑁𝑅, and the expected firm value, 𝛱𝑁𝑅, are 

represented by the subsequent equations. Note that from equilibrium effort 𝑎𝑁𝑅, it follows that 

𝑣𝑓
𝑁𝑅 = 𝑘′(𝑎𝑁𝑅). 

𝑣𝑓
𝑁𝑅 =

1

1 + 𝑟𝑘′′(𝑎𝑁𝑅)(𝜎𝑓
2 + 𝛽𝑓

2𝜎𝑚
2 )
      𝑎𝑛𝑑      𝑣𝑚

𝑁𝑅 = 0 (19a) 

The incentive weight, 𝑣𝑓
𝑁𝑅, decreases with greater risk aversion, higher marginal cost of effort, 

and increased risk for both firm and peer performance. Without RPE, pay is exposed to both 

firm-specific risk, 𝜎𝑓
2, and market risk, 𝜎𝑚

2 , increasing wage variance and the required risk 

premium. As a result, incentives are weaker than in the benchmark case where market risk is 

filtered out. 

𝛱𝑁𝑅 = 𝐸[𝑦𝑓|𝑣𝑓
𝑁𝑅] − 𝑘(𝑎𝑁𝑅) −

𝑟

2
(𝑣𝑓
𝑁𝑅)

2
(𝜎𝑓
2 + 𝛽𝑓

2𝑜𝑚
2 ) (19b) 

Higher variance and/or greater risk aversion reduce expected firm value as they increase the 

compensation required to induce participation and effort. 

From (9) it follows that the associated compensation for the CEO is given by 𝑤𝑁𝑅 = 𝑓𝑁𝑅 +

𝑣𝑓
𝑁𝑅𝑦𝑓. 
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COROLLARY 2. With a powerful CEO, the BoD optimally refrains from using RPE if the expected 

performance of the peer group is sufficiently large, that is, if: 

𝜇𝑚 > 𝑘 =
𝑟𝛽𝑓𝜎𝑚

2

1+𝑟𝑘′′(𝑎‡)𝜎𝑓
2 (20) 

As shown in (A.12), this condition is equivalent to 𝑣𝑚
‡ > 0. When the CEO chooses a positive 

incentive weight on peer performance, the contract adds market risk to compensation rather 

than filtering it out, and therefore the BoD optimally refrains from using RPE. The threshold 

value, 𝑘, determines whether RPE is implemented. A higher threshold makes the use of RPE 

more likely, whereas a lower threshold makes its abandonment more likely. The threshold 

increases in CEO risk aversion, 𝑟, and in the firm’s exposure to market risk, 𝛽𝑓𝜎𝑚
2 , and 

decreases in firm-specific risk 𝜎𝑓
2. 

These comparative statics have a clear economic intuition. When risk aversion, 𝑟, is low, the 

CEO requires only a small premium for bearing market risk. The benefit of filtering out market 

risk through RPE is therefore limited, making RPE less attractive. Similarly, if the firm’s 

exposure to systematic risk, 𝛽𝑓𝜎𝑚
2 , is small, there is little market risk to remove, reducing the 

value of RPE. Finally, when firm-specific risk, 𝜎𝑓
2, is high, overall compensation risk remains 

substantial even with RPE, weakening its relative benefit since RPE can only reduce market 

risk. 

 

This finding aligns with empirical evidence on RPE adoption. For instance, studies by Bettis 

et al. (2014) and Gong et al. (2011) document that firms with greater exposure to systematic 

risk are more likely to use RPE-based compensation. This aligns with the model’s prediction 

that RPE is most valuable when systematic risk is economically significant. At the same time, 

COROLLARY 2 provides a theoretical explanation for why RPE is not universally adopted. When 

expected peer performance is sufficiently high and CEO power allows manipulation of the peer 

weight, the BoD may optimally avoid RPE to prevent inefficient risk exposure introduced by 

the CEO. 
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3.3.2.2 CEO Choice in Peer Selection Process 

In this subsection, the CEO’s power to select the peer firm used for RPE is analysed. For this, 

the following setup is considered. First, it is assumed that there are two potential peer firms 𝑖, 

𝑖 = 1,2 among which the CEO can choose. Second, as in the previous section, the CEO can 

also choose the incentive weight, 𝑣𝑖, on the performance of the selected peer firm. It is 

important to note that, different from the previous case, the firm’s performance is now 

compared to a single peer firm and not to an index. The decision timeline for this case is 

represented in Figure 3. 

 

 

Figure 3 - Decision Timeline in the Case of a Powerful CEO (Choice in Peer Selection) 

 

The performance of the peer firm 𝑖 is given by: 

𝑦𝑖 = 𝜇𝑖 + 𝛽𝑖𝜀𝑚 (21) 

With 𝜇𝑖 being the expected performance and 𝛽𝑖 the impact of market risk on the peer firm. For 

the latter, a positive correlation between the market and the peer firm is assumed, hence 𝛽𝑖 >

0. Note that it is presumed that the performance of the peer firm is only affected by market 

shocks, 𝜀𝑚, but not by idiosyncratic shocks. In the following it is shown that a powerful CEO 

has strict preferences for which peer firm to choose, while the selection is irrelevant for a 

powerful BoD, as every peer firm can be used to eliminate market risk. 

 

Once the peer firm is chosen, the CEO determines the incentive weight by solving the same 

decision problem as established in the previous case (16). While the detailed calculations are 

shown in the appendix, the resulting solution for the peer firm’s incentive weight is given by: 

𝑣𝑖 = −𝑣𝑓
𝛽𝑓

𝛽𝑖
+

𝜇𝑖

𝑟𝛽𝑖
2𝜎𝑚
2

(22) 

The first term represents the risk-minimizing incentive weight, as demonstrated in (A.13d). 

That is, if the CEO chooses 𝑣𝑖 = −𝑣𝑓
𝛽𝑓

𝛽𝑖
 then all market risk, 𝜀𝑚, is eliminated from 

compensation. The second term captures the deviation from the risk-minimizing weight, that 

depends on the characteristics of the chosen peer firm. This term increases with expected 
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performance, 𝜇𝑖, and decreases with risk aversion, 𝑟, the sensitivity of the peer firm to market 

shocks, 𝛽𝑖
2, and market variance, 𝜎𝑚

2 . The peer firm is chosen to maximize the CEO’s CE, as 

explained below.  

 

Given the expression for the peer incentive weight chosen by the CEO in (22), the CEO’s CE 

for a selected peer firm 𝑖, denoted as 𝐶𝐸𝑖, can be written as follows (see appendix A.14 for 

detailed derivation): 

𝐶𝐸𝑖(𝑤, 𝑎) = (𝑓 + 𝑣𝑓𝐸[𝑦𝑓|𝑣𝑓] − 𝑘(𝑎) −
𝑟

2
𝑣𝑓
2𝜎𝑓
2) +

𝜇𝑖
𝛽𝑖
⋅
1

2𝑟𝜎𝑚
2 (
𝜇𝑖
𝛽𝑖
− 2𝑣𝑓𝑟𝛽𝑓𝜎𝑚

2 ) (23) 

The CE consists of two components. The first term represents a “base” compensation 

component that expresses the CEO’s welfare without the effect of peer selection. It includes 

the fixed wage, 𝑓, expected pay from firm performance, 𝑣𝑓𝐸[𝑦𝑓|𝑣𝑓], minus the cost of effort, 

𝑘(𝑎), and the risk premium for firm-specific risk, 
𝑟

2
𝑣𝑓
2𝜎𝑓
2, that cannot be filtered out by RPE. 

The second term captures the effect of peer selection, that the CEO directly controls through 

their choice of peer firm 𝑖. As established in COROLLARY 2, the BoD only uses RPE if it fulfils 

its intended purpose of filtering out market risk, that is, if the incentive weight on the peer firm 

is negative, 𝑣𝑖 < 0. When this condition holds, the second term in (23) is negative, and 

therefore reduces the CEO’s utility. 

For RPE to be used, the CEO must therefore choose a peer that results in a negative incentive 

weight, 𝑣𝑖 < 0 which requires −𝑣𝑓
𝛽𝑓

𝛽𝑖
+

𝜇𝑖

𝑟𝛽𝑖
2𝜎𝑚

2 < 0 and thus 
𝜇𝑖

𝛽𝑖
< 𝑣𝑓𝑟𝛽𝑓𝜎𝑚

2 . Hence, RPE is only 

implemented for peer firms whose ratio 
𝜇𝑖

𝛽𝑖
 lies below this threshold. Given this constraint, the 

CEO selects the peer firm that maximizes their CE. Since the second term in (23) is negative 

under RPE, this is equivalent to selecting the peer that minimizes its absolute magnitude. This 

corresponds to choosing the firm with the lowest ratio 
𝜇𝑖

𝛽𝑖
. This ratio reflects the trade-off 

between lower expected peer performance 𝜇𝑖, which is beneficial under a negative weight, 

and the peer’s exposure to market risk 𝛽𝑖. In summary, the second term in (23) captures the 

effect of peer selection on the CEO’s utility under RPE. Because a negative incentive weight 

turns the peer into a performance benchmark, the CEO benefits from selecting a firm with 

relatively low expected performance, while taking into account its market risk exposure. 

 

COROLLARY 3. A powerful CEO selects the peer firm with the lowest ratio of the expected 

performance to the impact of market risk on the peer firm, 
𝜇𝑖

𝛽𝑖
. 
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This theoretical prediction is consistent with empirical evidence documenting strategic peer 

selection in RPE contracts. Specifically, Gong et al. (2011) provide evidence of “selection bias” 

in peer-group formation, documenting a significant negative relationship between a firm's 

expected performance and its likelihood of being selected as a peer. Additionally, they find that 

firms are more likely to be selected as a peer if the impact of market risk on peer performance 

is higher. Similarly, Bakke et al. (2020) find that firms tend to select underperforming peers in 

RPE contracts and that peers added and retained over time are systematically weaker than 

those not selected. Such strategic selection of weaker peers lowers the performance 

benchmark against which the firm is evaluated, potentially inflating peer-adjusted performance 

and, in turn, increasing executive compensation. Overall, these findings suggest active 

management of peer groups and are consistent with managerial influence in the design of 

RPE contracts.  

 

Using the definition for 𝑣𝑖 from (22) the expected firm value with peer 𝑖 can be expressed 

as: 

𝛱𝑖 = 𝐸[𝑦𝑓|𝑣𝑓
†] − 𝑘(𝑎) −

𝑟

2
(𝑣𝑓
2𝜎𝑓
2 + (𝑣𝑓𝛽𝑓 + 𝑣𝑖𝛽𝑖)

2
𝜎𝑚
2 ) (24a) 

𝛱𝑖 = 𝛱
† −

𝜇𝑖
2

2𝑟𝛽𝑖
2𝜎𝑚
2
 (24b) 

The second term in (24b) captures the reduction in firm value resulting from the distorted peer 

weight. Compared to expression (17b), this loss term now additionally depends on the peer 

firm’s sensitivity to market risk, 𝛽𝑖. Hence, the impact of CEO power on firm value now varies 

with the characteristics of the selected peer. A higher 𝛽𝑖 reduces the magnitude of the loss, 

whereas a lower 𝛽𝑖 amplifies it. This can be understood from the risk-filtering role of RPE. To 

remove market risk, the peer firm must exhibit sufficient exposure to market risk. A peer with 

a higher 𝛽𝑖 allows a given peer weight to offset a larger portion of the firm’s market exposure, 

thereby reducing total compensation risk. Consequently, the risk premium and the associated 

reduction in firm value are smaller.  
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3.4 Implications for Empirical Analysis 

Subsection 3.4.1 shows how to theoretically derive regression coefficients by modelling 

executive compensation regressions. Using these coefficients, the extent to which risk is 

filtered from CEO compensation can be analysed across the three cases. Then, subsection 

3.4.2 presents the empirical implications that can be derived from this analysis. 

 

3.4.1 Theoretical Derivation of Expected Regression Coefficients 

In section 3.3, three cases have been analysed: 

I) a powerful CEO with an RPE-based contract in 3.3.2.1 

II) a powerful CEO without an RPE-based contract, as the BoD refrains from using it in 

3.3.2.1 

III) a powerful BoD offering the CEO an RPE-based contract in 3.3.1 

Each of them offers a different level of market risk filtering in CEO compensation. To 

empirically test for the presence of RPE in executive compensation, the equations derived in 

section 3.3 can be used as a regression model. In this section, I show how to model such 

executive compensation regressions and derive regression coefficients that can be used to 

develop empirical implications. For this, the expected relation between CEO compensation 

and measures of systematic and unsystematic firm performance is investigated. 

First, by regressing firm performance on the performance of the index-based peer group, firm 

performance can be divided into systematic and unsystematic components: 

𝑦𝑓 = 𝛾0 + 𝛾1𝑦𝑚 + 𝜃𝑦 (25a) 

The systematic component is correlated with the market, while the unsystematic component 

is unique to the firm. The terms 𝛾0 and 𝛾1 are the regression coefficients and 𝜃𝑦 is the 

uncorrelated error term. Recalling that 𝑦𝑓 = 𝑎 + 𝜀𝑓 + 𝛽𝑓𝜀𝑚 from (7) and 𝑦𝑚 = 𝜇𝑚 + 𝜀𝑚 from 

(8), the estimated regression coefficient on the performance of the peer group is: 

𝛾1 =
Cov[𝑦𝑓 , 𝑦𝑚]

Var[𝑦𝑚]
= 𝛽𝑓 (25b) 

This means that, under the model assumptions, the regression coefficient on the performance 

of the peer group, 𝛾1, equals the market sensitivity of the firm, 𝛽𝑓, which measures how much 

firm performance moves with the market. 

The systematic, 𝑦𝑠, and unsystematic, 𝑦𝑢, components of firm performance are therefore: 

𝑦𝑠 = 𝛾1𝑦𝑚 = 𝛽𝑓𝑦𝑚   𝑎𝑛𝑑   𝑦𝑢 = 𝑦𝑓 − 𝑦𝑠 (25c) 

For the systematic part, variation is driven by the market. This means that 𝑦𝑠 shows the portion 

of the firm’s performance that can be linearly explained by the market’s performance. The 
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unsystematic part is defined as the residual. This is, by definition, the part of firm performance, 

𝑦𝑓, that cannot be explained by the market. By construction, 𝑦𝑓 = 𝑦𝑠 + 𝑦𝑢 and 𝐶𝑜𝑣[𝑦𝑠, 𝑦𝑢] = 0. 

Second, the relation between the CEO’s compensation, 𝑤, and the two components of 

performance is investigated. This is done by regressing executive pay on both the systematic 

and unsystematic component of firm performance from (25c): 

𝑤 = 𝛼0 + 𝛼𝑠𝑦𝑠 + 𝛼𝑢𝑦𝑢 + 𝜃𝑤 (26a) 

𝛼0, 𝛼𝑠 and 𝛼𝑢 are the regression coefficients and 𝜃𝑤 is the uncorrelated error term. Given that 

the systematic and unsystematic components of firm performance are orthogonal, i.e. 

uncorrelated, the regression coefficients can be estimated by: 

𝛼̂𝑠 =
Cov[𝑤, 𝑦𝑠]

Var[𝑦𝑠]
   𝑎𝑛𝑑   𝛼̂𝑢 =

Cov[𝑤, 𝑦𝑢]

Var[𝑦𝑢]
(26b) 

 

PROPOSITION 2 summarizes the regression coefficients for each of the three cases. The table 

divides the cases of a powerful CEO in the use of RPE or its abandonment, by using the 

threshold derived in (20). Proofs are provided in the appendix (A.15a-f). 

 

PROPOSITION 2. For the cases of (I) a powerful CEO with an RPE-based contract, (II) a 

powerful CEO without an RPE-based contract, and (III) a powerful BoD offering the CEO an 

RPE-based contract, the expected regression coefficients on the systematic and unsystematic 

component of firm performance are: 

 𝜇𝑚 ≤ 𝑘 =
𝑟𝛽𝑓𝜎𝑚

2

1 + 𝑟𝑘′′(𝑎)𝜎𝑓
2 𝜇𝑚 ≥ 𝑘 =

𝑟𝛽𝑓𝜎𝑚
2

1 + 𝑟𝑘′′(𝑎)𝜎𝑓
2 

Powerful CEO 

Case (I) RPE-based contract 

𝛼̂𝑢
‡ = 𝑣𝑓

†
 and 𝛼̂𝑠

‡ =
𝜇𝑚

𝑟𝛽𝑓𝜎𝑚
2  

Case (II) no RPE-based contract    

𝛼̂𝑢
𝑁𝑅 = 𝛼̂𝑠

𝑁𝑅 = 𝑣𝑓
𝑁𝑅 =

1

1+𝑟𝑘′′(𝑎𝑁𝑅)(𝜎𝑓
2+𝛽𝑓

2𝜎𝑚
2 )

 

Powerful BoD Case (III) RPE-based contract 𝛼̂𝑢
† = 𝑣𝑓

†
 and 𝛼̂𝑠

† = 0. 

 

The results above can be used to analyse the relationship between CEO power and 

compensation design. The coefficient 𝛼̂𝑢 shows how much executive pay, 𝑤, changes with the 

unsystematic, firm-specific component of firm performance, 𝑦𝑢. In all three cases, this 

coefficient reflects the incentive rate on firm performance, 𝑣𝑓. 

The coefficient 𝛼̂𝑠, on the other hand, shows how much the CEO’s pay, 𝑤, changes with the 

systematic, market-driven component of firm performance, 𝑦𝑠. Thus, it reflects the extent to 

which risk is filtered from compensation. Consistent with the results in section 3.3, this 
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component differs from case to case. In the benchmark case of a powerful BoD (Case III) we 

observe “perfect” RPE as the contract efficiently filters out all market risk from pay, 0 = 𝛼̂𝑠
† <

𝛼̂𝑢
†
. In Case (II), no RPE is implemented which means that no risk is filtered out from 

compensation, 0 < 𝛼̂𝑠
𝑁𝑅 = 𝛼̂𝑢

𝑁𝑅. The CEO is evaluated on total firm performance, which 

includes market movements. Hence, no distinction is made between systematic and 

unsystematic components of performance, and both coefficients are the same, 𝛼̂𝑢
𝑁𝑅 = 𝛼̂𝑠

𝑁𝑅 =

𝑣𝑓
𝑁𝑅. 

An important implication arises from Case (I): The positive coefficient, 𝛼̂𝑠
‡ > 0, indicates that 

compensation is still influenced by market performance, even when RPE is used. This 

suggests that a powerful CEO may be able to design an “imperfect” RPE system, that does 

not fully eliminate market risk, 0 < 𝛼̂𝑠
‡ < 𝛼̂𝑢

‡ , thereby allowing them to benefit from positive 

market movements. In this context, the coefficient can be interpreted as a measure of how 

much the CEO distorts their own performance evaluation. A higher coefficient reflects a greater 

dependence on market performance, signalling a more distorted application of RPE. 

 

COROLLARY 4 shows comparative statics for the three cases, which are further illustrated in 

the following section. 

COROLLARY 4. The following comparative statics hold for the regression coefficients on the 

systematic component of firm performance: 

 Case (I): 
𝜕𝛼̂𝑠

‡

𝜕𝜇𝑚
> 0;   

𝜕𝛼̂𝑠
‡

𝜕𝑟
< 0;   

𝜕𝛼̂𝑠
‡

𝜕𝛽𝑓
< 0;   

𝜕𝛼̂𝑠
‡

𝜕𝜎𝑚
2 < 0;   

𝜕𝛼̂𝑠
‡

𝜕𝑜𝑓
2 = 0; 

 Case(II): 
𝜕𝛼̂𝑠

𝑁𝑅

𝜕𝜇𝑚
= 0;

𝜕𝛼̂𝑠
𝑁𝑅

𝜕𝑟
< 0;

𝜕𝛼̂𝑠
𝑁𝑅

𝜕𝛽𝑓
< 0;

𝜕𝛼̂𝑠
𝑁𝑅

𝜕𝜎𝑚
2 < 0;

𝜕𝛼̂𝑠
𝑁𝑅

𝜕𝜎𝑓
2 < 0; 

 Case(III): 
𝜕𝛼̂𝑠

†

𝜕𝜇𝑚
=
𝜕𝛼̂𝑠

†

𝜕𝑟
=
𝜕𝛼̂𝑠

†

𝜕𝛽𝑓
=
𝜕𝛼̂𝑠

†

𝜕𝜎𝑚
2 =

𝜕𝛼̂𝑠
†

𝜕𝜎𝑓
2 = 0 

In the case of imperfect RPE (Case I), systematic risk increases with expected peer 

performance, as higher peer performance strengthens the CEO’s incentive to distort the peer 

weight. In contrast, it decreases with CEO risk aversion, as this raises the cost of bearing risk. 

Similarly, higher market sensitivity and market risk make distortion more costly by increasing 

the resulting risk exposure, thereby limiting rent extraction. Firm-specific risk has no effect on 

risk filtering, as RPE can only eliminate systematic risk. In the absence of RPE (Case II), 

expected peer performance is irrelevant, as no peer group is used. Systematic risk decreases 

with CEO risk aversion, market exposure, market risk and firm-specific risk, as the board 

needs to reduce incentive intensity to limit the CEO’s risk exposure. Under perfect RPE (Case 

III), systematic risk is fully eliminated and therefore unaffected by these parameters. 
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3.4.2 Empirical Implications 

Building on PROPOSITION 2, the model yields three main empirical implications for the analysis 

of RPE in the presence of CEO power. It generates testable hypotheses on compensation 

design, clarifies the interpretation of conventional RPE tests, and suggests a refined proxy for 

CEO power. 

3.4.2.1 Hypotheses on the Role of Powerful CEOs in RPE Design 

In this subsection, I show how the theoretical findings developed above can be translated into 

concrete and empirically testable hypotheses. Using observed compensation data, these 

hypotheses allow researchers to examine how managerial power affects the design and 

effectiveness of RPE. 

The effect of managerial power on RPE design 

An important question is whether managerial power influences the structure of RPE contracts. 

PROPOSITION 2 provides important insights into this matter, as it shows that pay sensitivity to 

systematic, market-driven performance differs across the three cases. Comparing firms with 

powerful CEOs (Cases I and II) to firms with powerful BoDs (Case III), the model predicts 

different compensation sensitivities to systematic performance. This leads to the following 

hypothesis: 

HYPOTHESIS 1. The sensitivity of compensation to systematic performance will differ for firms 

with powerful CEOs relative to firms with powerful BoDs, that is, 𝛼̂𝑠
𝐶𝐸𝑂 ≠ 𝛼̂𝑠

𝐵𝑜𝐷 

This entails that firms with powerful CEOs will use a different RPE design compared to firms 

with powerful BoDs. 

The absence of RPE with a powerful CEO 

The model further shows that when expected peer-group performance is sufficiently high, the 

BoD may optimally refrain from implementing RPE in the presence of a powerful CEO (Case 

II). Translating this into empirics, this means that a sample of firms with powerful CEOs may 

include firms that do not use RPE. In this case, PROPOSITION 2 shows that the regression 

coefficients on systematic and unsystematic performance should be identical. 

HYPOTHESIS 2A. For firms with powerful CEOs, the compensation sensitivity to systematic 

performance will be the same as the compensation sensitivity to unsystematic performance, 

that is, 𝛼̂𝑠
𝐶𝐸𝑂 = 𝛼̂𝑢

𝐶𝐸𝑂. 

However, the sample might also include firms with powerful CEOs that employ RPE. This 

corresponds to Case (I). For those firms, expected peer performance is not sufficiently high to 

induce the BoD to refrain from using RPE. 
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HYPOTHESIS 2B. For firms with powerful CEOs, the compensation sensitivity to systematic 

performance will differ from (be equal to) the compensation sensitivity to unsystematic 

performance if expected peer-group performance is sufficiently low (high), that is 𝛼̂𝑠
𝐶𝐸𝑂 ≠ 𝛼̂𝑢

𝐶𝐸𝑂 

for sufficiently low 𝜇𝑚 and 𝛼̂𝑠
𝐶𝐸𝑂 = 𝛼̂𝑢

𝐶𝐸𝑂 for sufficiently high 𝜇𝑚. 

This insight enhances our understanding of the RPE puzzle, explaining that under a powerful 

CEO, it may be optimal for the BoD to refrain from implementing RPE if expected peer 

performance is high. 

The effect of CEO power on the efficiency of risk filtering 

The model also predicts that when RPE is employed under powerful CEOs (Case I), 

compensation does not fully filter out market risk (COROLLARY 1). Empirically, this can be tested 

by analysing the regression coefficient on systematic performance, 𝛼̂𝑠
𝐶𝐸𝑂,𝑅𝑃𝐸, across firms with 

powerful CEOs that use RPE. Identifying such firms requires reliable proxies for both CEO 

power and the application of RPE. If this can be achieved, PROPOSITION 2 suggests that 

compensation sensitivity to systematic performance should be different from 0, implying 

inefficient risk filtering. 

HYPOTHESIS 3A. For firms with powerful CEOs that use RPE, the compensation sensitivity to 

systematic performance will be nonzero, that is 𝛼̂𝑠
𝐶𝐸𝑂,𝑅𝑃𝐸 ≠ 0. 

Moreover, COROLLARY 4 highlights how economic determinants such as expected peer 

performance, the impact of market risk and CEO risk aversion affect pay sensitivity to 

systematic performance. These factors jointly determine the degree of risk-filtering efficiency. 

Building on this insight, researchers can consider the following hypothesis as a robustness 

test in a cross-sectional regression for a sample of firms with powerful CEOs that use RPE: 

HYPOTHESIS 3B. For firms with powerful CEOs that use RPE, the compensation sensitivity to 

systematic performance, that is, 𝛼̂𝑠
𝐶𝐸𝑂,𝑅𝑃𝐸, 

(i) increases in the expected peer-group performance, 𝜇𝑚 

(ii) decreases in the expected impact of market risk, 𝛽𝑓 

(iii) decreases in the CEO’s risk aversion, 𝑟. 

 

3.4.2.2 Implications for Interpreting Conventional RPE Tests 

Empirical research has primarily relied on two types of tests to examine the presence of RPE: 

strong-form and weak-form tests. The model provides important guidance for interpreting the 

results of these approaches. 
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Strong-form RPE 

The strong-form test evaluates whether systematic risk is fully filtered from managerial 

compensation. It typically follows a two-step procedure (as in subsection 3.4.1). First, firm 

performance is decomposed into systematic and unsystematic components. Second, 

executive compensation is regressed on these two components to assess whether systematic 

performance affects pay (Kabitz, 2017). Strong-form RPE implies that compensation is 

unrelated to systematic performance, implying that the regression coefficient on the systematic 

component, 𝛼̂𝑠, equals 0.  

The model shows that this prediction holds only in the benchmark case of a powerful BoD 

(Case III). When CEOs are powerful, compensation remains partially exposed to systematic 

performance even if RPE is formally implemented (Case I). If RPE is not used, compensation 

is based entirely on total firm performance (Case II). In both situations, the estimated 

sensitivity to systematic performance is positive, that is, 𝛼̂𝑠 > 0. 

This insight has important implications for empirical testing. In samples that mix firms with 

powerful CEOs and powerful BoDs, conventional strong-form tests may underestimate the 

existence of efficient RPE, as the presence of CEO power biases estimates of 𝛼̂𝑠 upward. To 

increase the power of strong-form tests, researchers should therefore restrict the sample to 

firms with powerful BoDs and test whether 𝛼̂𝑠
𝐵𝑜𝐷 = 0. 

If it is not possible to construct a sample that only includes powerful BoD firms, the insights 

from COROLLARY 4 can be used to partition the sample according to moderating variables, 

thereby improving the power of the strong-form RPE test. In particular, compensation 

sensitivity to systematic performance increases with the expected peer-group performance 

and decreases with risk aversion and the impact of market risk on firm performance. Hence, 

a researcher is more likely to find evidence for strong-form RPE in a firm sample where: 

i) The expected peer-group performance, 𝜇𝑚, is small 

ii) The CEO’s risk aversion, 𝑟, is large 

iii) The impact of market risk on firm performance, 𝛽𝑓𝜎𝑚
2 , is large 

 

Weak-form RPE 

Weak-form RPE tests examine whether systematic risk is at least partially filtered out from 

compensation. This is done by analysing the relationship between executive pay and the 

performance of the peer group. Assuming the correlation between firm and peer-group 

performance is positive, 𝛽𝑓 > 0, filtering out systematic risk requires a negative incentive 

weight on peer-group performance. This weight creates an inverse relationship: for high peer 

performance, executive pay is adjusted downward, and vice versa (Kabitz, 2017). Empirically, 
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this can be tested by regressing CEO compensation on both firm performance and peer 

performance, which yields: 𝑤 = 𝜏0 + 𝜏𝑓𝑦𝑓 + 𝜏𝑚𝑦𝑚 + 𝜃𝑤 with regression coefficients 𝜏0, 𝜏𝑓 and 

𝜏𝑚. The test for weak-form RPE is supported if the sign of the regression coefficient on peer-

group performance, 𝜏𝑚, is negative. Applying this approach to each of the three cases, 𝑤 ∈

{𝑤†, 𝑤‡, 𝑤𝑁𝑅}, PROPOSITION 3 is obtained (see appendix A.17a-d). 

 

PROPOSITION 3. For the cases of (I) a powerful CEO with an RPE-based contract, (II) a 

powerful CEO without an RPE-based contract and (III) a powerful BoD offering the CEO an 

RPE-based contract, the expected regression coefficients on peer-group performance are as 

follows: 

 𝜇𝑚 ≤ 𝑘 =
𝑟𝛽𝑓𝜎𝑚

2

1 + 𝑟𝑘′′(𝑎)𝜎𝑓
2 𝜇𝑚 ≥ 𝑘 =

𝑟𝛽𝑓𝜎𝑚
2

1 + 𝑟𝑘′′(𝑎)𝜎𝑓
2 

Powerful CEO 

Case (I) RPE-based contract 

𝜏̂𝑚
‡ = 𝑣𝑚

‡ = 𝑣𝑚
† +

𝜇𝑚

𝑟𝜎𝑚
2 ≤ 0 

Case (II) no RPE-based contract 

𝜏̂𝑚
𝑁𝑅 = 𝑣𝑚

𝑁𝑅 = 0 

Powerful BoD 

Case (III) RPE-based contract 

𝜏̂𝑚
† = 𝑣𝑚

† = −𝑣𝑓
†𝛽𝑓 < 0 

 

The proposition demonstrates that, in all three cases, the regression coefficient on peer 

performance coincides with the incentive weight on peer performance. In Cases (I) and (III), 

this coefficient is negative, which aligns with the test of weak-form RPE. By contrast, in Case 

(II) the coefficient is 0, such that the weak-form RPE test does not hold. This implies that 

empirical evidence for weak-form RPE is most likely to be found for firms with powerful BoDs 

(III) as well as for firms with powerful CEOs when expected peer performance is low (I). 

However, for firms with powerful CEOs and high expected peer performance (II), researchers 

may not find support for weak-form RPE. This limitation may help explain the mixed empirical 

findings in the literature on weak-form RPE. Moreover, weak-form tests cannot distinguish 

between efficient and distorted RPE. Both powerful boards and powerful CEOs generate 

negative peer weights when RPE is used, even though risk filtering is efficient only in the 

former case.  
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3.4.2.3 RPE-based Indicator Variable of CEO Power 

The model results can be used to develop a more refined measure of CEO power. As 

conventional measures such as CEO duality typically do not show what type of power is held 

by CEOs, this new measure more specifically captures whether CEOs have power over RPE 

design. This makes it particularly useful for empirical analyses that seek to understand 

whether and how CEOs shape their own compensation structure. 

The key idea is to estimate a firm-specific regression as in (25a) and examine the estimated 

regression coefficients on systematic and unsystematic performance. Using the logic of 

PROPOSITION 2, each firm can then be classified into one of the three theoretical cases. Firms 

for which the estimated coefficient on systematic performance is positive, 𝛼̂𝑠 > 0, do not fully 

filter systematic risk from compensation. According to the model, this outcome is consistent 

with a CEO who has influence over RPE design, corresponding to either Case (I) or Case (II). 

By contrast, firms for which compensation is unrelated to systematic performance, that is, 𝛼̂𝑠 =

0, correspond to Case (III), where the board retains control over contract design and 

implements efficient RPE. 

Based on this classification, an RPE-based indicator variable of CEO power can be 

constructed. The variable takes the value one for firms in Cases (I) and (II), and 0 for firms in 

Case (III). This approach provides a simple and transparent proxy for CEO power that can be 

implemented even when detailed data on traditional governance characteristics are not 

publicly available. 

The RPE-based indicator variable of CEO power is expected to be correlated with 

conventional measures of CEO power. However, the correlation may not be strong. The 

reason is that the proposed indicator captures power over a specific decision right, namely the 

ability to influence the design of RPE contracts, rather than general managerial dominance 

within the firm. As a result, it measures a more focused dimension of CEO power.  
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3.5 Illustration with a Numerical Example 

This section provides a walkthrough of the model based on a numerical example and 

discusses the resulting comparative statics. 

 

3.5.1 CEO Choice of Peer-Group Incentive Weight 

3.5.1.1 Baseline Scenario 

To illustrate the model’s implications, a numerical example is constructed using the following 

parameterization. Firm performance is characterized by 𝑦𝑓 = 𝑎 + 𝜀𝑓 + 𝛽𝑓𝜀𝑚 and positively 

correlated with market performance, 𝛽𝑓 = 0.6. The noise terms are normally distributed with 

𝜀𝑓~𝑁(0,0.3), 𝜀𝑚~𝑁(0,0.2) and 𝐶𝑜𝑣[𝜀𝑓 , 𝜀𝑚] = 0. The manager’s coefficient of absolute risk 

aversion is 𝑟 = 2, and the cost of effort is given by 𝑘(𝑎) =
𝑎2

2
, implying 𝑘′(𝑎) = 𝑎 and 𝑘′′(𝑎) =

1. Substituting these parameters into the utility function in (10a) yields 𝑈(𝑤, 𝑎) = −ⅇ
−2(𝑤−

𝑎2

2
)
. 

A critical determinant in the setting with a powerful CEO is the expected performance of the 

peer group, 𝜇𝑚. According to COROLLARY 2, the BoD implements RPE only if expected peer 

performance is below a specific threshold level, 𝑘. When 𝜇𝑚 exceeds this threshold, the 

distortion introduced by the CEO’s opportunistic weighting choice outweighs the risk-filtering 

benefits, and the BoD optimally refrains from RPE. 

Substituting the parameter values into equation (20) yields: 

𝑘 =
𝑟𝛽𝑓𝜎𝑚

2

1 + 𝑟𝑘′′(𝑎‡)𝜎𝑓
2 =

2(0.6)(0.2)

1 + 2(1)(0.3)
= 0.15 (27) 

Thus, RPE is implemented when 𝜇𝑚 ≤ 0.15 (Case I), whereas for 𝜇𝑚 > 0.15, RPE is not used 

(Case II). Figure 4 compares the variance of the CEO’s performance measure when 

compensation is based solely on firm performance (as per equation 7) with the variance when 

RPE is applied. The variance of firm performance is constant, as it does not depend on the 

expected performance of the peer group. By contrast, the variance of the RPE-based 

performance measure increases with 𝜇𝑚. This increase reflects the growing distortion in the 

contract when a powerful CEO assigns a more favourable weight to peer-firm performance. 

At 𝜇𝑚 = 0.15, the two variance curves intersect. At this point, both evaluation measures are 

equally informative. For 𝜇𝑚 < 0.15, the variance under RPE is lower than the variance of firm 

performance, implying that RPE provides a more precise signal of managerial effort. In this 

region, the board optimally implements RPE. For 𝜇𝑚 > 0.15, however, the variance under RPE 

exceeds that of firm performance. The distortion becomes sufficiently strong that RPE no 

longer improves informativeness, and the board optimally abandons it. The figure therefore 

provides a numerical illustration of COROLLARY 2, based on the variance expressions 
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derived in appendix (A.11). The decision to implement RPE depends critically on expected 

peer performance because it determines whether risk filtering benefits dominate distortion 

costs. 

 

 

Figure 4 - Impact of Expected Peer Performance on the Decision to Implement RPE 

 

Applying the formula derived in section 3.3 yields the results summarized in Table 1. 

(I) Powerful CEO (RPE) 

for 𝜇𝑚 ≤ 𝑘 = 0.15 

(II) Powerful CEO (no 

RPE) 

for 𝜇𝑚 ≥ 𝑘 = 0.15 

(III) Powerful BoD 

𝑣𝑓
‡ = 0.625 𝑣𝑓

𝑁𝑅 = 0.573 𝑣𝑓
† = 0.625 

𝑣𝑚
‡ = −0.375 + 2.5𝜇𝑚 𝑣𝑚

𝑁𝑅 = 0 𝑣𝑚
† = −0.375 

𝛱‡ = 0.313 − 1.25𝜇𝑚
2  𝛱𝑁𝑅 = 0.287 𝛱† = 0.313 

𝑤‡ = 0.313 + 0.625𝜀𝑓 + 1.25𝜇𝑚
2

+ 2.5𝜇𝑚𝜀𝑚 

𝑤𝑁𝑅 = 𝑓𝑁𝑅 + 0.573𝑦𝑓 𝑤† = 0.313 + 0.625𝜀𝑓 

Table 1 - Results for Baseline Scenario 

 

Comparing expected firm values (𝛱) across the three cases shows that expected firm value is 

highest in Case (III), where the BoD retains control over contract design and selects the risk-

minimizing incentive weight. In this case, no distortions arise. In Case (I), a powerful CEO 

introduces a deviation from the optimal peer-performance weight 𝑣𝑚
† = −0.375 as it now 
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includes the term 2.5𝜇𝑚. As expected peer performance increases, the CEO increases the 

weight on peer performance, making it less negative. This allows the CEO to benefit 

opportunistically from positive peer performance and to load compensation on market risk 

rather than filtering it out. As a result, market risk is introduced into pay, and the firm must 

compensate the CEO for bearing this additional risk. The associated risk premium, 1.25𝜇𝑚
2 , 

reduces expected firm value 𝛱‡. Notably, Case (III) and (I) coincide only when expected peer 

performance is 𝜇𝑚 = 0. 

 

The transition to Case (II) occurs at 𝜇𝑚 = 0.15. At this point, the CEO’s preferred weight on 

peer performance is 0 (𝑣𝑚
‡ = −0.375 + 2.5(0.15) = 0). For higher expected peer performance 

(𝜇𝑚 > 0.15), the CEO chooses a positive peer incentive weight. Since a positive peer incentive 

weight introduces additional market risk to compensation compared to when only firm 

performance is used for evaluation, the BoD refrains from using RPE altogether in that case. 

 

A comparison of the firm incentive weights highlights the cost of abandoning RPE. In this 

numerical example, the incentive weight on firm performance equals the level of effort exerted 

by the CEO. From (𝐼𝐶𝑎) in (11c) it follows that 𝑣𝑓 = 𝑘
′(𝑎), and thus 𝑣𝑓 = 𝑎. When RPE is not 

used (Case II), the incentive weight 𝑣𝑓
𝑁𝑅, and therefore the induced effort level, 𝑎, are strictly 

lower than in Cases (I) and (III) (0.573 < 0.625). This occurs because 𝑣𝑓
𝑁𝑅 must account for 

total risk exposure, which includes both firm-specific risk and market risk. In contrast, under 

RPE the incentive weight 𝑣𝑓
†
 depends only on firm-specific risk, as market risk is filtered out. 

Importantly, 𝑣𝑓 is identical whether the BoD (Case III) or the CEO (Case I) holds power when 

RPE is used. One might argue that the BoD could offset the CEO’s distortion of the peer-

performance weight by increasing the incentive intensity on firm performance. However, as 

discussed in subsection 3.3.2, such an adjustment would further reduce expected firm value. 

To illustrate this numerically, consider an expected peer group performance of 𝜇𝑚 = 0.05. 

Assume that the board anticipates the CEO’s distortion of the peer-performance weight and 

therefore increases the incentive weight on firm performance to 𝑣𝑓 = 0.833. This choice 

implies 𝑣𝑚 = −0.833(0.6) + 2.5(0.05) = −0.375 = 𝑣𝑚
†

. Thus, the weight on peer performance 

coincides with the level that would arise under a powerful BoD. Despite this adjustment, 

expected firm performance becomes 𝛱 = 0.278 − 1.25𝜇𝑚
2 , which is lower than in Case (I) 

(0.278 < 0.313). The reason is that the distortion introduced by the powerful CEO is 

independent of 𝑣𝑓 and increasing 𝑣𝑓 therefore moves the contract away from the optimal 
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incentive level 𝑣𝑓
† = 0.625. This deviation introduces additional inefficiencies in risk sharing, 

increases the CEO’s risk premium and ultimately reduces expected firm value. 

 

Finally, although expected compensation, 𝑤, is higher in Case (I) than in Case (III), the CEO 

is not better off in utility terms. The higher compensation merely compensates the CEO for the 

inefficient risk exposure created by the distorted peer weight, 𝑣𝑚
‡ . Because the BoD anticipates 

this behaviour, it adjusts the fixed wage downward such that the CEO’s participation constraint 

remains binding. As a result, the CEO’s certainty equivalent remains at reservation level  

(𝐶𝐸 =  0) in all cases. Moreover, Case (III) is the only scenario in which market risk is fully 

filtered out from compensation. In Case (I), the term 2.5𝜇𝑚𝜀𝑚 remains in the compensation 

function, while in Case (II) the CEO is fully exposed to market risk as it is incorporated in 𝑦𝑓. 
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3.5.1.2 Comparative Statics: The Effect of CEO Risk Aversion 

This subsection analyses how the model outcomes change when the CEO’s degree of risk 

aversion varies. First, it should be noted that in the limiting case of a risk-neutral CEO (𝑟 = 0), 

the distinction between the three scenarios (Case I-III) disappears. The optimal incentive 

weight on firm performance becomes 𝑣𝑓 = 1 across all three cases and compensation fully 

reflects firm performance. Since the CEO is indifferent to risk, the agency cost of risk-bearing 

vanishes and RPE no longer provides any benefit. When the CEO is risk averse (𝑟 > 0), 

compensation must balance incentives with risk sharing. Therefore, two alternative scenarios 

are examined: one with lower risk aversion (𝑟 = 1) and one with higher risk aversion (𝑟 = 3), 

while keeping all other parameters identical to the baseline case (𝑟 = 2). The results are 

summarized in Table 2. To illustrate the comparative statics graphically, an expected peer 

performance of 𝜇𝑚 = 0.08 is assumed. 

 

Parameter 
Low Risk Aversion 

𝑟 = 1 

Baseline Scenario 

𝑟 = 2 

High Risk Aversion 

𝑟 = 3 

𝑘 0.09 0.15 0.19 

𝑣𝑓
† = 𝑣𝑓

‡ 0.769 0.625 0.526 

𝑣𝑚
†

 −0.462 −0.375 −0.316 

𝛱† 0.385 0.313 0.263 

𝑣𝑚
‡  −0.462 + 5𝜇𝑚 −0.375 + 2.5𝜇𝑚 −0.316 + 1.67𝜇𝑚 

𝛱‡ 0.385 − 2.5𝜇𝑚
2  0.313 − 1.25𝜇𝑚

2  0.263 − 0.83𝜇𝑚
2  

𝑣𝑓
𝑁𝑅 0.729 0.573 0.473 

𝛱𝑁𝑅 0.364 0.287 0.236 

𝛱† − 𝛱𝑁𝑅 0.021 0.026 0.027 

Table 2 - Sensitivity Analysis for Low and High Risk Aversion 

 

As risk aversion increases, expected firm value (𝛱) declines in all cases. This decline reflects 

the agency cost of risk aversion, since the CEO dislikes risk and the firm must therefore either 

reduce incentive intensity 𝑣𝑓 or compensate the CEO with a higher risk premium. At the same 

time, the value of RPE increases with risk aversion. The loss from abandoning RPE, measured 

by the difference between Cases (II) and (III), increases slightly from 0.021 to 0.027 as risk 
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aversion rises. This reflects the fact that exposing the CEO to full market risk becomes 

increasingly costly as risk aversion increases. Consequently, filtering market risk through RPE 

becomes more valuable to the board. Figure 5 illustrates these effects. With higher risk 

aversion, expected firm value decreases across all scenarios. At the same time, expected firm 

value under a powerful CEO (𝛱‡) approaches the benchmark case of a powerful BoD (𝛱†). 

Moreover, the gap between 𝛱† and 𝛱𝑁𝑅 widens, highlighting that the benefits of risk filtering 

through RPE become more important when the CEO is more risk averse. 

 

Figure 5 - Effect of Risk Aversion on Expected Firm Value 

Higher risk aversion also reduces the optimal incentive intensity. The incentive weight on firm 

performance declines from 0.769 (when 𝑟 = 1) to 0.526 (when 𝑟 = 3). This implies that the 

CEO exerts less effort when risk aversion increases. The intuition is that stronger incentives 

expose the CEO to more income risk. When the CEO is highly risk averse, providing strong 

incentives requires a larger risk premium. To limit this cost, the board optimally reduces 

incentive intensity, accepting lower effort in exchange for less compensation risk. Figure 6 

illustrates this relationship by showing that effort (the firm incentive weights) declines as risk 

aversion increases. 

 

Figure 6 - Effect of Risk Aversion on Firm Incentive Weights 
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Higher risk aversion also affects the CEO’s incentives to distort the peer performance weight. 

As 𝑟 increases, the distortion term becomes smaller (5𝜇𝑚 < 2.5𝜇𝑚 < 1.67𝜇𝑚). Thus, a more 

risk-averse CEO has less incentive to speculate on positive peer performance, since additional 

exposure to market risk becomes more costly. The chosen peer weight therefore moves closer 

to the risk-minimizing incentive weight 𝑣𝑚
†

. This also reduces the efficiency loss associated 

with CEO power. The reduction in firm value caused by the distorted peer weights equals 
𝜇𝑚
2

2𝑟𝜎𝑚
2  

which declines from 2.5𝜇𝑚
2  to 0.83𝜇𝑚

2  as risk aversion increases. Economically, this implies 

that the agency cost of CEO influence over RPE design decreases when the CEO is more risk 

averse. As a consequence, the board finds it optimal to implement RPE for a larger range of 

expected peer performance. This is reflected in the threshold 𝑘, which increases from 0.15 in 

the baseline scenario to 0.19 when 𝑟 = 3. Figure 7 shows that as risk aversion increases, the 

distorted peer incentive weight under a powerful CEO moves closer to the benchmark case of 

a powerful BoD. Because 𝑣𝑚
†

 moves proportionally with 𝑣𝑓
†
, the risk-minimizing peer weight 

becomes less negative as risk aversion increases. 

 

 

Figure 7 - Effect of Risk Aversion on Peer Incentive Weights 

 

Finally, higher risk aversion also affects the structure of compensation. Total expected 

compensation decreases as risk aversion increases. This occurs for two reasons. First, the 

lower incentive intensity reduces the performance-based component of pay. Second, the CEO 

chooses a peer weight that is closer to the risk-minimizing level, which reduces the inefficiency 

costs associated with opportunistic distortion. Consequently, the compensation contract 

contains less variable pay and exposes the CEO to less market risk. 
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3.5.1.3 Comparative Statics: The Effect of Market Risk 

This subsection analyses the effect of changes in market variance. To do so, a low market risk 

scenario (𝜎𝑚
2 = 0.1) and a high market risk scenario (𝜎𝑚

2 = 0.4) are compared with the baseline 

case (𝜎𝑚
2 = 0.2). The results are summarized in Table 3. Note that the parameters of the 

optimal RPE contract (Case III) remain unchanged (𝑣𝑓
† = 𝑣𝑓

‡ = 0.625; 𝑣𝑚
† = −0.375; 𝛱† =

0.313), since the RPE mechanism fully filters out market risk regardless of its magnitude. To 

illustrate the comparative statics graphically, an expected peer performance of 𝜇𝑚 = 0.08 is 

assumed. 

 

Parameter 
Low Market Risk 

𝜎𝑚
2 = 0.1 

Baseline Scenario 

𝜎𝑚
2 = 0.2 

High Market Risk 

𝜎𝑚
2 = 0.4 

𝑘 0.075 0.15 0.3 

𝑣𝑚
‡  −0.375 + 5𝜇𝑚 −0.375 + 2.5𝜇𝑚 −0.375 + 1.25𝜇𝑚 

𝛱‡ 0.313 − 2.5𝜇𝑚
2  0.313 − 1.25𝜇𝑚

2  0.313 − 0.625𝜇𝑚
2  

𝑣𝑓
𝑁𝑅 0.598 0.573 0.530 

𝛱𝑁𝑅 0.299 0.287 0.265 

𝛱† − 𝛱𝑁𝑅 0.014 0.026 0.048 

Table 3 - Sensitivity Analysis for Low and High Market Risk 

 

An interesting observation is that lower market risk leads to higher inefficiency costs in Case 

(I). In the low-risk scenario, the deviation in the peer incentive weight, 𝑣𝑚
‡ , increases from 

2.5𝜇𝑚 in the baseline to 5𝜇𝑚. A similar pattern is observed for expected firm value, where the 

inefficiency loss increases from 0.625𝜇𝑚
2  (high variance) to 2.5𝜇𝑚

2  (low variance). The 

economic intuition is that when market risk is low, the CEO faces little additional compensation 

risk from increasing exposure to peer performance. As a result, the CEO can distort the peer 

weight more aggressively in order to capture the positive expected peer performance, 𝜇𝑚. In 

contrast, when market volatility is high, speculating on peer performance becomes more costly 

because it substantially increases the variance of the CEO’s pay. Consequently, the CEO 

chooses a peer weight closer to the risk-minimizing level. Figure 8 illustrates this effect 

graphically. As market risk increases, the peer incentive weight under a powerful CEO moves 

closer to the benchmark weight chosen under a powerful BoD. The dashed line indicates the 
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RPE threshold. To the left of this threshold, the board optimally refrains from implementing 

RPE as the CEO would choose a positive peer incentive weight. 

 

 

Figure 8 - Effect of Market Risk on Peer Incentive Weights 

 

Moreover, the incentive weight 𝑣𝑓
𝑁𝑅 decreases as market risk increases. When market volatility 

is low, total risk exposure without RPE (𝛽𝑓
2𝜎𝑚
2 ) is small, allowing the board to maintain stronger 

incentives without imposing excessive risk on the CEO. In the low-risk scenario, the incentive 

weight (𝑣𝑓
𝑁𝑅 = 0.598) is closer to the optimal level under RPE (𝑣𝑓

† = 0.625). In contrast, when 

market risk is high, the unfiltered market risk adds substantial variance to the CEO’s total pay. 

To limit the resulting risk premium, the board optimally reduces the incentive intensity. Figure 

9 illustrates this relationship. When market risk is low, the two incentive weights are closest. 

As market risk increases, the incentive weight on firm performance without RPE declines, 

while the optimal RPE incentive weight remains constant. 

 

 

Figure 9 - Effect of Market Risk on Firm Incentive Weights  
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Finally, the value of RPE increases with market risk. This is reflected in the increase in the 

difference 𝛱† − 𝛱𝑁𝑅 from 0.014 in the low-risk scenario to 0.048 in the high-risk scenario. 

When market variance is low, the benefits of filtering market risk are limited, so abandoning 

RPE leads to only a small efficiency loss. In contrast, when market risk is high, failing to filter 

out this risk significantly increases compensation volatility and the associated risk premium. 

Thus, RPE becomes more valuable as market risk increases. This is also reflected in the 

threshold 𝑘, which is lowest in the low-risk scenario. As a result, the board is more likely to 

refrain from implementing RPE because even small levels of expected peer performance may 

lead to inefficient weight distortions. Figure 10 illustrates this result. As market risk increases, 

expected firm value without RPE declines more strongly, widening the gap between the RPE 

and the no-RPE case. Moreover, 𝛱‡ approaches 𝛱† with higher market risk, as the powerful 

CEO has less incentives to distort RPE design. 

 

 

Figure 10 - Effect of Market Risk on Expected Firm Values 
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3.5.1.4 Comparative Statics: The Effect of Market Risk Exposure 

To analyse the effect of market risk exposure, 𝛽𝑓, a low-beta scenario (𝛽𝑓 = 0.4) and a high-

beta scenario (𝛽𝑓 = 0.8) are compared with the baseline case (𝛽𝑓 = 0.6). The results are 

summarized in Table 4. Note that the incentive weights 𝑣𝑓
†
 and 𝑣𝑓

‡ as well as the expected firm 

values 𝛱† and 𝛱‡ remain unchanged across all scenarios because RPE filters out the 

systematic risk component and the risk premium term 
𝜇𝑚
2

2𝑟𝜎𝑚
2  in 𝛱‡ does not depend on 𝛽𝑓. 

Therefore, only the variables that are affected by changes in 𝛽𝑓 are reported. 

Parameter 
Low Beta 

𝛽𝑓 = 0.4 

Baseline Scenario 

𝛽𝑓 = 0.6 

High Beta 

𝛽𝑓 = 0.8 

𝑘 0.10 0.15 0.20 

𝑣𝑚
†  −0.25 −0.375 −0.50 

𝑣𝑚
‡  −0.25 + 2.5𝜇𝑚 −0.375 + 2.5𝜇𝑚 −0.5 + 2.5𝜇𝑚 

𝑣𝑓
𝑁𝑅 0.601 0.573 0.539 

𝛱𝑁𝑅 0.300 0.287 0.269 

𝛱† − 𝛱𝑁𝑅 0.013 0.026 0.044 

Table 4 - Sensitivity Analysis for Low and High Beta 

 

An increase in 𝛽𝑓 raises the potential benefit of RPE. When firm performance becomes more 

strongly correlated with the market, the systematic risk component 𝛽𝑓
2𝜎𝑚
2  increases. Filtering 

this risk therefore becomes more valuable. This is reflected in the threshold 𝑘, which increases 

from 0.10 in the low-beta scenario to 0.20 in the high-beta scenario, indicating that RPE is 

more likely to be implemented when market exposure is high. In the following figures, this is 

illustrated by the RPE threshold: to the left of the line, RPE is not implemented (low 𝛽𝑓) while 

to the right it is used (high 𝛽𝑓). To calculate this threshold and develop the figures 𝜇𝑚 = 0.08 

is assumed. 

The risk-minimizing weight 𝑣𝑚
†

 becomes more negative (from −0.25 to −0.50) as 𝛽𝑓 increases. 

Intuitively, if firm performance is more sensitive to market movements, a stronger negative 

weight on the peer group is required to offset this risk. In the limiting case of perfect correlation 

with the market (𝛽𝑓 = 1) the optimal weight is −𝑣𝑓
†
, effectively neutralizing market noise one-

for-one. Figure 11 illustrates this relationship. As market exposure increases, both the optimal 
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and the distorted peer incentive weights decline. The lines remain parallel because the 

distortion term 
𝜇𝑚

𝑟𝜎𝑚
2 = 2.5𝜇𝑚 does not depend on 𝛽𝑓. 

 

 

Figure 11 - Effect of Market Risk Exposure on Peer Incentive Weights 

 

Moreover, the incentive weight 𝑣𝑓
𝑁𝑅 decreases as 𝛽𝑓 increases. Without RPE, the board cannot 

filter out market risk and therefore faces a trade-off between providing incentives and limiting 

compensation risk. As market exposure increases, firm performance becomes more volatile, 

which requires a higher risk premium for the CEO. To limit this cost, the board optimally 

reduces the incentive intensity and accepts a lower effort level. Figure 12 illustrates this result. 

When market exposure is low, all incentive weights are relatively close. As 𝛽𝑓 increases, 𝑣𝑓
𝑁𝑅 

declines, while 𝑣𝑓
† = 𝑣𝑓

‡ remain constant. 

 

 

Figure 12 - Effect of Market Risk Exposure on Firm Incentive Weights 
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Finally, the loss in firm value from abandoning RPE increases with market risk exposure. The 

difference 𝛱† − 𝛱𝑁𝑅 rises from 0.013 to 0.044, reflecting that higher market risk exposure 

increases both the compensation risk and the inefficiency from weaker incentives when RPE 

is not used. Figure 13 illustrates this effect. As 𝛽𝑓 increases, expected firm value without RPE 

declines more strongly, widening the gap between the RPE and no-RPE cases. 

 

 

Figure 13 - Effect of Market Risk Exposure on Expected Firm Values 
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3.5.1.5 Comparative Statics: Effect of Firm-Specific Risk 

Finally, the effect of inherent firm risk is analysed. Firm-specific risk is varied from a low-risk 

scenario (𝜎𝑓
2 = 0.1) to a high-risk scenario (𝜎𝑓

2 = 0.5), relative to the baseline scenario 

(𝜎𝑓
2 = 0.3). The results are summarized in Table 5. 

 

Parameter 
Low Firm Risk 

𝜎𝑓
2 = 0.1 

Baseline Scenario 

𝜎𝑓
2 = 0.3 

High Firm Risk 

𝜎𝑓
2 = 0.5 

𝑘 0.2 0.15 0.12 

𝑣𝑓
† = 𝑣𝑓

‡ 0.833 0.625 0.5 

𝑣𝑚
†

 −0.5 −0.375 −0.3 

𝛱† 0.417 0.313 0.25 

𝑣𝑚
‡  −0.5 + 2.5𝜇𝑚 −0.375 + 2.5𝜇𝑚 −0.3 + 2.5𝜇𝑚 

𝛱‡ 0.417 − 1.25𝜇𝑚
2  0.313 − 1.25𝜇𝑚

2  0.25 − 1.25𝜇𝑚
2  

𝑣𝑓
𝑁𝑅 0.744 0.573 0.466 

𝛱𝑁𝑅 0.372 0.287 0.233 

𝛱† − 𝛱𝑁𝑅 0.045 0.026 0.017 

Table 5 - Sensitivity Analysis for Low and High Firm Risk 

 

RPE is more likely to be implemented when firm risk is low. This is reflected by the threshold 

𝑘, which decreases as firm-specific risk increases. The intuition is that the efficiency gains 

from filtering market risk are smaller for high-risk firms. When firm-risk dominates the total 

variance of performance, removing market risk through RPE provides only limited benefits. In 

this case, the potential efficiency gains from RPE are insufficient to offset the agency costs 

arising from the CEO’s opportunistic distortion of the peer weight. Therefore, the board 

optimally refrains from implementing RPE if firm risk is high. This is illustrated in the following 

figures by the RPE threshold. To the left of the threshold line RPE is implemented, whereas to 

the right the board refrains from its use. To calculate this threshold and develop the figures 

𝜇𝑚 = 0.08 is assumed. 

The optimal incentive weight on firm performance, 𝑣𝑓
†
, declines (from 0.833 to 0.5) as firm-

specific risk increases. When firm-specific risk is low, firm performance provides a precise and 

informative signal of CEO effort. The board can therefore implement stronger incentives 
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without exposing the risk-averse CEO to excessive compensation risk. Consequently, the 

CEO exerts higher effort and expected firm value is highest in the low-risk setting (𝛱† =

0.417). Figure 14 illustrates this relationship. As firm-specific risk increases, the incentive 

weights on firm performance decline. At the same time, the incentive weights with and without 

RPE move closer together. 

 

 

Figure 14 - Effect of Firm-Specific Risk on Firm Incentive Weights 

 

Correspondingly, the optimal weight on peer performance, 𝑣𝑚
†

, becomes less negative as firm-

specific risk increases. The risk-minimizing peer weight is proportional to the firm incentive 

weight (−𝑣𝑓
†𝛽𝑓). When the CEO is strongly incentivized through firm performance, they are 

also indirectly exposed to market risk. A stronger negative peer weight is therefore required to 

offset this exposure. For the case with a powerful CEO (Case I), it is important to note that the 

CEO distortion term (2.5𝜇𝑚) remains constant across these scenarios, because it depends 

only on market risk parameters and not firm-specific risk. Figure 15 illustrates this effect. As 

firm-specific risk increases, both peer weights become less negative and move in parallel 

because the distortion term remains constant. 
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Figure 15 - Effect of Firm-Specific Risk on Peer Incentive Weights 

 

Finally, the opportunity cost of abandoning RPE declines as firm-specific risk increases. In 

Table 5 the difference 𝛱† − 𝛱𝑁𝑅 decreases from 0.045 to 0.017. Expected firm values decline 

because higher firm risk leads to lower incentive intensity on one hand and higher risk premia 

on the other. Figure 16 illustrates this result. As firm-specific risk increases, expected firm 

value declines across all cases and the gap between the RPE (𝛱†) and no-RPE (𝛱𝑁𝑅) scenario 

narrows, reflecting the reduced benefit of risk filtering through RPE. 

 

 

Figure 16 - Effect of Firm-Specific Risk on Expected Firm Values 
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3.5.2 CEO Choice in Peer Selection Process 

To analyse the case of peer selection, it is assumed that the CEO can choose between two 

potential peer firms, 𝑎 and 𝑏, with performance given by 𝑦𝑎 = 𝜇𝑎 + 𝛽𝑎𝜀𝑚 and 𝑦𝑏 = 𝜇𝑏 + 𝛽𝑏𝜀𝑚. 

For simplicity, both firms are assumed to have the same exposure to market risk, while their 

expected performance differs. The incentive weight on firm performance, 𝑣𝑓, remains the same 

as in the baseline scenario from subsection 3.5.1.1 (𝑣𝑓 = 0.625) , as this parameter does not 

depend on the peer firm’s characteristics. Recall from Equation (23) that the CEO’s CE can 

be decomposed into a fixed component and a peer impact component. Since the fixed 

component is identical across both alternatives, the analysis focuses on the peer impact 

component. The relevant determinant of the CEO’s choice is the ratio of expected peer 

performance to market exposure 
𝜇𝑖

𝛽𝑖
. This ratio can increase either through higher expected 

performance or lower market risk. In the graphical illustration, the ratio is varied by increasing 

expected performance while keeping peer exposure (𝛽𝑖 = 0.7) constant. The comparative 

statics with respect to other parameters, such as CEO risk aversion, market risk, and firm risk, 

follow the same patterns as in the previous subsection. Therefore, they are not repeated here. 

Table 6 summarizes the results. 

 

Parameters 
Peer Firm 𝑎 with 

𝜇𝑎 = 0.05 & 𝛽𝑎 = 0.7 

Peer Firm 𝑏 with 

𝜇𝑏 = 0.10 & 𝛽𝑏 = 0.7 

𝜇𝑖
𝛽𝑖

 0.071 0.143 

𝑣𝑖 −0.281 −0.026 

𝐶𝐸 (𝑝ⅇⅇ𝑟 𝑖𝑚𝑝𝑎𝑐𝑡) −0.020 −0.028 

𝛱𝑖 0.306 0.287 

Table 6 – Numerical Illustration of Strategic Peer Selection by a Powerful CEO 

 

The table shows that peer firm 𝑎 has a lower ratio 
𝜇𝑖

𝛽𝑖
 than peer firm 𝑏. According to COROLLARY 

3, the CEO therefore selects firm 𝑎. This choice minimizes the negative impact of peer 

selection on the CEO’s CE, which equals −0.020 for firm 𝑎 compared to −0.028 for firm 𝑏. The 

corresponding peer incentive weight for firm 𝑎, 𝑣𝑎 = −0.281 is closer to the risk-minimizing 

incentive weight −𝑣𝑓
𝛽𝑓

𝛽𝑖
= −0.536. Consequently, expected firm value is also higher when 

using peer firm 𝑎. The implementation of RPE depends on whether the CEO assigns a 

negative weight to peer performance. RPE is implemented only if 𝑣𝑖 < 0 which requires the 
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ratio 
𝜇𝑖

𝛽𝑖
 to remain below the threshold 𝑣𝑓𝑟𝛽𝑓𝜎𝑚

2 . In the numerical example, this threshold equals 

0.15. If the ratio exceeds this value, the CEO chooses a positive peer weight and the board 

optimally abandons RPE. Figure 17 illustrates the relationship between expected peer 

performance and the chosen peer incentive weight. As performance increases, the incentive 

weight becomes less negative and eventually turns positive at the RPE threshold. To the right 

of this threshold, RPE is no longer implemented. 

 

 

Figure 17 - Effect of Expected Peer Performance on Peer Incentive Weights 

 

Figure 18 shows the corresponding effects on expected firm value and the peer impact on the 

CEO’s CE. Higher peer performance increases the negative impact on the CEO’s CE and 

reduces expected firm value. Consequently, selecting a peer with lower expected performance 

minimizes the inefficiency created by the distorted peer weight. 

 

 

Figure 18 - Effect of Expected Peer Performance on Expected Firm Value and CE 
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Finally, an interesting implication is that the CEO’s optimal choice of peer firm also benefits 

the board. By selecting the firm with the lowest 
𝜇𝑖

𝛽𝑖
 ratio, the CEO chooses a peer weight that 

is closer to the risk-minimizing incentive weight. This reduces the compensation risk borne by 

the CEO, lowers the required risk premium, and ultimately results in higher expected firm 

value.  
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3.6 Discussion of Model Results 

The model of Dikolli et al. (2018) extends optimal contract theory by incorporating aspects of 

managerial power. It offers a potential explanation for the RPE puzzle by showing that, in the 

presence of a powerful CEO, it may be optimal for the board to refrain from implementing 

RPE. At the same time, the model shows that the implementation of “imperfect RPE” may also 

arise as a consequence of CEO power. In some situations, such imperfect RPE can still be 

preferable to abandoning RPE altogether. 

Within this framework, the CEO faces a trade-off between the benefits of rent extraction and 

the costs of increased risk exposure. On the one hand, the CEO can benefit from positive 

peer-group performance by distorting the peer incentive weight. On the other hand, this 

distortion increases compensation risk due to inefficient risk filtering. If expected peer 

performance is sufficiently high, the efficiency loss from distortion becomes so large that the 

BoD may optimally refrain from implementing RPE altogether. Importantly, the model shows 

that managerial power over RPE design does not reduce incentive intensity or effort provision. 

The optimal incentive weight on firm performance remains unchanged, implying that the 

efficient level of effort is still induced. Instead, the distortion primarily leads to a redistribution 

of wealth, as the powerful CEO captures part of the gains through the positive effect of peer-

group performance on compensation.  

An important insight of the model concerns the filtering of systematic risk from executive 

compensation. When RPE is implemented optimally under a powerful BoD, systematic risk is 

fully removed from compensation. In contrast, when RPE is not used, compensation remains 

fully exposed to systematic risk. When a powerful CEO distorts the RPE contract, market risk 

is no longer filtered efficiently, and systematic risk remains partially reflected in compensation. 

Furthermore, the model shows that when CEOs can influence peer selection, they tend to 

choose weaker peers, which is consistent with empirical evidence (Bakke et al., 2020; Gong 

et al., 2011). Although this behaviour appears opportunistic, this choice maximizes expected 

firm value conditional on RPE being implemented. This is because the CEO selects the peer 

with the lowest ratio of expected performance to market exposure, which minimizes the 

distortion of the peer incentive weight. Thus, while the resulting RPE contract remains 

imperfect, this choice represents the least costly outcome among the feasible options. 

Nevertheless, the first-best outcome remains the implementation of perfect RPE under a 

powerful board. 

These insights have important implications for empirical research. Analysing the degree of 

systematic and unsystematic risk reflected in executive compensation can help researchers 

infer the role of managerial power in the design of RPE contracts. According to the model, the 

level of systematic risk present in compensation differs depending on whether the CEO has 
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influence over contract design. When a powerful CEO is present, either no systematic risk is 

filtered out, indicating the abandonment of RPE, or systematic risk is only partially filtered, 

indicating a distortion of RPE. These predictions can help improve the interpretation of 

conventional strong-form and weak-form tests of RPE. Moreover, the degree of risk filtering 

may itself serve as an indicator of CEO power over the design of RPE contracts. Nevertheless, 

these implications rely on the assumption that researchers can clearly distinguish between 

systematic and unsystematic risk in firm performance. In practice, this separation depends on 

the benchmark used and the construction of the peer group. As a result, measurement errors 

in the benchmark or peer selection may affect the estimated regression coefficients and 

complicate the empirical identification of risk filtering. 

The comparative statics from the numerical analysis further illustrate how economic 

parameters affect the use and effectiveness of RPE. Higher risk aversion increases the value 

of risk filtering and therefore strengthens the benefits of RPE. At the same time, it reduces the 

optimal incentive intensity as the CEO is generally less tolerant of compensation risk. 

Moreover, higher market risk or greater exposure of firm performance to market shocks 

increases the potential gains from filtering systematic risk. Additionally, higher market risk, 

increases the CEO’s cost of distorting RPE. By contrast, higher firm-specific risk reduces the 

relative benefits of RPE because this type of risk cannot be removed through benchmarking. 

These results highlight that the optimal use of RPE depends not only on CEO power but also 

on the underlying risk environment of the firm. 

 

Limitations 

While the model provides valuable insights into the relationship between managerial power 

and the design of RPE contracts, it also relies on several simplifying assumptions. The 

following discussion outlines some limitations of the framework. 

In the model, managerial power is represented as a specific decision right. In one case, the 

CEO can influence the incentive weight on peer performance, and in another case, the CEO 

can select the peer firms used for comparison. This modelling choice is a strength of the 

framework, as it clearly identifies the source of managerial power and allows its direct effect 

on compensation design to be analysed. However, it may also represent a limitation, as CEO 

power can take more complex forms, and different dimensions of power may interact in ways 

that affect compensation outcomes (Choe et al., 2014). Consequently, other forms of 

managerial power that are not considered in the model may also influence the design of RPE, 

either directly or indirectly. For instance, instead of influencing the peer incentive weight, the 

CEO may manipulate reported firm performance through earnings management to increase 

their compensation (Infuehr, 2022). 
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Moreover, the model does not consider external constraints on CEO power. It assumes that 

the CEO can distort the incentive weights on peer performance without restriction, whereas 

the only constraint arises from the board’s option to abandon RPE entirely. In practice, 

however, CEO power may be limited by external governance mechanisms. For instance, 

Kuhnen and Zwiebel (2008) highlight the disciplining role of shareholders. They argue that 

shareholders tolerate a certain level of rent extraction as long as the costs imposed by CEO 

power remain below the costs associated with replacing management. The threat of 

replacement therefore acts as a constraint on CEO influence over compensation design. 

Similarly, institutional investors may exert pressure on management and influence 

compensation structures. Empirical evidence shows that stronger monitoring by institutional 

investors is associated with higher pay-performance sensitivity. This implies a more effective 

application of RPE, as CEO compensation becomes more sensitive to firm-specific 

performance, indicating that market risk is effectively filtered out from CEO pay (Liu & Yin, 

2023). 

 

Another limitation of the model relates to the structure of the compensation contract. The 

model assumes a linear compensation scheme consisting of a fixed wage and variable 

components tied to firm performance and peer performance. However, this simplified structure 

does not fully reflect more complex compensation arrangements that are commonly observed 

in practice. For instance, executive compensation packages often include instruments such 

as stock options, which introduce nonlinear payoff structures and asymmetric incentives 

(Conyon & Peck, 2012). 

Moreover, the model does not consider other forms of executive compensation that are not 

necessarily monetary, such as perks or other non-transparent benefits. Powerful CEOs may 

use their influence to obtain such forms of hidden compensation in order to avoid attracting 

the attention of shareholders (Kuhnen & Zwiebel, 2008). These forms of rent extraction fall 

outside the scope of the model, which focuses exclusively on CEO influence over incentive 

weights or peer selection in RPE contracts. As a result, the model explains only a specific 

channel through which managerial power can affect executive compensation. It does not 

capture the full range of mechanisms through which CEOs may extract rents. However, 

constructing a model that incorporates all aspects of executive compensation would likely be 

infeasible. Thus, the strength of the model lies in isolating this particular mechanism and 

analysing its implications in a tractable framework. 

 

A key limitation of the model is addressed by Diser and Hofmann (2018), who extend the 

framework to include the possibility of private hedging. If the CEO can trade in the stock of 
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peer firms, they gain an additional instrument to manage their risk exposure beyond the peer 

incentive weights. By privately hedging positions in peer firms, the CEO can further reduce 

the compensation risk arising from the RPE contract. Under a powerful BoD, private hedging 

and RPE act as complements. Their joint use can maximize firm value because the CEO can 

hedge any residual risk that cannot be fully eliminated through the RPE contract. Importantly, 

this risk reduction does not weaken the strength of incentives. However, this complementarity 

arises only when RPE is based on accounting measures. When RPE is based on stock 

performance, private hedging and RPE become perfect substitutes. In contrast, when the CEO 

holds power over contract design, the combination of RPE and private hedging may amplify 

distortions in the peer incentive weight. This is because private hedging reduces the cost of 

bearing additional risk, which makes it less costly for the CEO to manipulate the peer weight 

to their advantage. In response, the BoD may find it optimal to prohibit private hedging entirely. 

Consequently, the presence of private hedging opportunities can further reduce the likelihood 

that the board implements RPE when the CEO is powerful. 

 

Another point to consider is that the model assumes that efficient RPE should completely 

remove systematic risk from managerial compensation. However, the full removal of common 

risk from CEO pay may not always be optimal (Wu, 2013, 2019). The reason is that RPE can 

introduce additional peer-specific risk into the CEO’s compensation. Benchmarking against 

peer firms may expose the CEO to risks related to the peer’s performance. To limit this 

additional risk, boards may choose not to filter out systematic risk completely. While the 

baseline model abstracts from this effect by assuming that peer firms are not exposed to 

idiosyncratic risk, Appendix B.1 of Dikolli et al. (2018) introduces peer-specific risk and shows 

that boards face a trade-off between removing common shocks and introducing additional 

noise. However, despite this extension, the model maintains that systematic risk should be 

fully filtered in the optimal contract (𝛼̂𝑠
† = 0). Thus, the model continues to attribute the 

presence of systematic risk in compensation primarily to distortions arising from CEO power, 

even though it may also reflect an optimal trade-off between removing market risk and 

avoiding excessive exposure to peer-specific risk (Wu, 2013, 2019). In line with this reasoning, 

Tice (2024) shows that firms are more likely to implement RPE when common risk is large and 

peer firms capture a substantial share of this common component. In such settings, the 

benefits of filtering out common shocks outweigh the potential costs of introducing additional 

noise through peer benchmarking.  

A related argument is provided by Gopalan et al. (2010), who argue that it may not be optimal 

to fully filter out systematic shocks, such as sector movements, from executive compensation. 

Sector performance can influence firm performance and may therefore contain information 
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about managerial decisions. If sector conditions affect the firm’s opportunities and strategic 

choices, completely removing sector performance from compensation could weaken 

incentives. In particular, when CEOs have greater flexibility to adjust the firm’s strategy or its 

exposure to external factors, compensation should also reward the portion of firm performance 

driven by sector conditions. This is because the CEO may be able to influence how the firm 

responds to sector movements by adapting the firm’s exposure to these external factors. In 

such cases, rewarding CEOs for the sector-driven component of firm performance can provide 

more appropriate incentives implying that the removal of systematic risk from compensation 

may not always be optimal. The presence of systematic risk in CEO pay therefore does not 

necessarily indicate distortions caused by CEO power, but may instead reflect an optimal 

compensation design. 

 

Another limitation to consider is whether a powerful CEO can influence the compensation 

contract ex-post, after the performance has already been realized. The model focuses 

exclusively on the CEO’s ex-ante influence and assumes that once the incentive weights or 

peer firms are chosen, the compensation contract cannot be adjusted. In practice, however, 

several studies suggest that powerful executives may engage in ex-post renegotiation or 

selectively apply benchmarking to their advantage. For example, Garvey and Milbourn (2006) 

show that powerful executives selectively apply benchmarking depending on whether 

performance benchmarks have turned out favourably or not. Specifically, they document 

asymmetric “pay for luck”, whereby CEOs are rewarded for positive market shocks but 

protected from negative ones. Consequently, RPE is less likely to be used when the market is 

up, as the CEO then prefers to benefit from the positive market performance rather than filter 

it out. Conversely, RPE is more likely to be used when the market is down, allowing the CEO 

to use RPE to filter out this negative shock. These findings suggest that important aspects of 

compensation contracts may not always be determined ex ante but may instead be applied 

strategically ex post to transfer wealth from shareholders to executives. As a result, CEOs are 

rewarded for good luck and protected from bad luck. Similarly, Morse et al. (2011) develop a 

model in which CEOs manipulate incentive contracts after performance has been realized. In 

their framework, managers shift incentive weights toward the performance measures that turn 

out most favourably, thereby increasing their compensation and weakening the effectiveness 

of incentives. As a result, RPE may be applied selectively depending on whether filtering out 

external factors, such as market risk, increases compensation. Extending the model 

framework to include this dimension of ex-post manipulation would be valuable, as it highlights 

that distortions in incentive weights may arise not only from the ex-ante risk-return trade-off 
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decision faced by a powerful CEO, but also from opportunistic adjustments made after 

performance outcomes are observed. 

 

Lastly, with regard to peer selection, the model assumes that any peer group can be used to 

eliminate market risk effectively. However, empirical evidence suggests that systematic risk 

filtering can be improved by using customized peer groups rather than broad industry indices 

(Bizjak et al., 2022; Ma et al., 2018). In practice, identifying suitable peers may be challenging 

depending on the firm’s industry and competitive environment. Ideally, peer firms should be 

exposed to the same common shocks and have a similar ability to respond to them. This would 

require selecting firms with comparable characteristics such as industry, size, diversification, 

and financial constraints. Yet, choosing firms that are too similar may not be feasible, as it 

would substantially narrow the available pool and result in a peer group that is too small 

(Albuquerque, 2009). This issue is particularly relevant for firms operating across multiple 

business lines, for which only few peers reflect their diverse operations and revenue structures 

(Bakke et al., 2020). As a consequence, firms may rely on imperfect peer groups because 

sufficiently comparable peers are not always available. This limitation may help explain why 

RPE is often applied imperfectly in practice. In such cases, the partial filtering of common risk 

from compensation may not arise from distortions caused by CEO power, but rather from the 

difficulty of constructing an ideal peer group (Jayaraman et al., 2021). 

 

Overall, the model provides a useful framework for understanding how managerial power can 

shape the design and effectiveness of RPE contracts. It highlights that distortions in 

compensation design may arise even when incentive intensity remains optimal, primarily 

through incomplete risk filtering and wealth redistribution. Moreover, it provides a possible 

explanation for the RPE puzzle. However, several of the identified limitations suggest that the 

observed imperfections in RPE may not be driven solely by CEO power, but also by optimal 

contracting considerations and practical constraints. Thus, its empirical implications should be 

interpreted with caution.  
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4. Summary and Conclusion 

This thesis examines how and under which conditions managerial power affects the design of 

RPE in executive compensation contracts and how the BoD will respond to this. While RPE is 

theoretically attractive because it filters common shocks and improves incentive efficiency, 

empirical evidence shows that it is not consistently applied in practice. This discrepancy, often 

referred to as the RPE puzzle, motivates the analysis of how CEO power may influence 

compensation design.  

Building on the framework of Dikolli et al. (2018), the analysis explores how managerial 

influence over compensation contracts can affect the implementation of RPE. The model 

allows the CEO to influence certain elements of the contract, including the weight placed on 

peer performance and the composition of the peer group used for benchmarking. The results 

show that when CEOs hold such influence, they may adjust these elements in ways that 

increase their expected compensation. As a result, the risk filtering properties of RPE may be 

weakened because market risk is no longer fully removed from compensation. 

An important insight of the analysis is that managerial power does not necessarily weaken 

incentives. The incentive weight on firm performance remains unchanged, implying that the 

efficient level of effort is still induced. Instead, managerial influence primarily affects the 

distribution of gains between the firm and the CEO. The model also shows that under certain 

conditions, such as when expected peer performance is high, boards may choose not to 

implement RPE at all rather than accept a distorted version of the mechanism. This provides 

a possible explanation for the RPE puzzle. In addition, the analysis highlights how strategic 

peer selection may arise when CEOs have influence over the peer selection process, which 

is consistent with empirical findings on peer-group formation. 

To illustrate the implications of the model, numerical examples and comparative statics 

analyses were conducted. These simulations show how the effectiveness of RPE depends on 

several economic parameters, including CEO risk aversion, exposure to market risk, and firm-

specific risk. The results provide additional insight into the conditions under which RPE is more 

or less valuable as a component of executive compensation contracts. 

 

Despite these insights, the model remains a simplified representation of executive 

compensation design and captures only one dimension of managerial power. In practice, 

compensation contracts are shaped by a wider range of factors. The model should therefore 

be interpreted as one contribution within a broader literature that seeks to explain the observed 

variation in compensation practices. 
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Future research could build on this framework by empirically testing the predictions derived 

from the model and by extending the theoretical setting to address some of the limitations 

discussed in this thesis. For example, future work could consider the possibility of ex-post 

influence on the RPE contract or incorporate constraints on managerial power. Such 

extensions may further improve the understanding of how managerial power affects the design 

and effectiveness of RPE in executive compensation. 
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6. Appendix – Proof of Results 

Certainty Equivalent – LEN Model 

The CE is defined as the certain wealth level that gives the same utility as the expected utility 

of the risky outcome: 

𝑈(𝐶𝐸) = 𝐸[𝑈(𝑤, 𝑎)] (A. 1a) 

Assuming the exponential utility from (10a) and supposing that 𝑤 is normally distributed yields: 

−ⅇ−𝑟(𝐶𝐸) = 𝐸[−ⅇ−𝑟(𝑤−𝑘(𝑎))] (A. 1b) 

−ⅇ−𝑟(𝐶𝐸) = −ⅇ−𝑟(𝐸
[𝑤]−𝑘(𝑎))+

𝑟2

2
Var[𝑤] (A. 1c) 

𝐶𝐸 = 𝐸[𝑤] − 𝑘(𝑎) −
𝑟

2
Var[𝑤] (A. 1d) 

 

Expected Value of Compensation 

𝐸[𝑤] = 𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚 (A. 2) 

 

Variance of Compensation 

Variance of compensation is given by the variance of its components (9): 

𝑉𝑎𝑟[𝑤] = 𝑣𝑓
2𝑉𝑎𝑟[𝑦𝑓] + 𝑣𝑚

2 𝑉𝑎𝑟[𝑦𝑚] + 2𝑣𝑓𝑣𝑚𝐶𝑜𝑣[𝑦𝑓 , 𝑦𝑚]

𝑉𝑎𝑟[𝑤] = 𝑣𝑓
2(𝜎𝑓

2 + 𝛽𝑓
2𝑜𝑚
2 ) + 𝑣𝑚

2 (𝜎𝑚
2 ) + 2𝑣𝑓𝑣𝑚𝛽𝑓𝜎𝑚

2

𝑉𝑎𝑟[𝑤] = 𝑣𝑓
2𝜎𝑓
2 + 𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)
2

(A. 3)

 

 

Incentive Compatibility (IC) Constraint  

The CE from (10b) can be rewritten using (A.2) and (A.3), which yields 𝐶𝐸(𝑤, 𝑎) = 𝑓 + 𝑣𝑓𝑎 +

𝑣𝑚𝜇𝑚 − 𝑘(𝑎) −
𝑟

2
(𝑣𝑓
2𝜎𝑓
2 + 𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)). The CEO maximizes this expression through their 

choice of effort, 𝑎. Thus, by differentiating this expression with respect to 𝑎 and setting it to 0 

the IC constraint is obtained: 
𝜕𝐶𝐸

𝜕𝑎
= 𝑣𝑓 − 𝑘

′(𝑎)
𝑦𝑖𝑒𝑙𝑑𝑠
→    𝑣𝑓 = 𝑘

′(𝑎). 

 

OBSERVATION 1 - The Case of a Powerful BoD 

The BoD’s decision problem is the following optimization problem: 

𝑚𝑎𝑥
𝑓,𝑣𝑓,𝑣𝑚,𝑎

𝛱 = 𝐸[𝑦𝑓 −𝑤] 

𝑠. 𝑡. (𝐼𝑅) ∶ 𝐸[𝑤] − 𝑘(𝑎) −
𝑟

2
Var[𝑤] ≥ 0 

(𝐼𝐶𝑎) ∶  𝑣𝑓 = 𝑘
′(𝑎) 
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Using the expressions for 𝐸[𝑤] (A.2) and 𝑉𝑎𝑟[𝑤] (A.3), the Lagrangian for the BoD’s decision 

problem is given by: 

𝐿 = 𝑎 − (𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚) − 𝜆1 (𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚 − 𝑘(𝑎) −
𝑟

2
(𝑣𝑓
2𝑜𝑓
2 + 𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)
2
))

−𝜆2(𝑘
′(𝑎) − 𝑣𝑓) (A. 4)

 

The Kuhn-Tucker conditions are given by: 

𝜕𝐿

𝜕𝑎
= 1 − 𝑣𝑓 − 𝜆1 (𝑣𝑓 − 𝑘

′(𝑎)) − 𝜆2(𝑘
′′(𝑎)) = 0 (A. 5a) 

𝜕𝐿

𝜕𝑣𝑓
= −𝑎 − 𝜆1(𝑎 − 𝑟𝑣𝑓𝜎𝑓

2 − 𝑟𝑜𝑚
2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)𝛽𝑓) + 𝜆2 = 0 (A. 5b) 

𝜕𝐿

𝜕𝑣𝑚
= −𝜇𝑚 − 𝜆1 (𝜇𝑚 − 𝑟𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)) = 0 (A. 5c) 

𝜕𝐿

𝜕𝑓
= −1 − 𝜆1 = 0 (A. 5d) 

𝜕𝐿

𝜕𝜆1
= 𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚 − 𝑘(𝑎) −

𝑟

2
(𝑣𝑓
2𝑜𝑓
2 + 𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)
2
) ≥ 0 𝑎𝑛𝑑  𝜆1 ≤ 0 

𝑎𝑛𝑑 𝜆1
𝜕𝐿

𝜕𝜆1
= 𝜆1 (𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚 − 𝑘(𝑎) −

𝑟

2
(𝑣𝑓
2𝑜𝑓
2 + 𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)
2
)) = 0 (A. 5e)

 

𝜕𝐿

𝜕𝜆2
= −(𝑘′(𝑎) − 𝑣𝑓) = 0 (A. 5f) 

From (A.5d) it follows that 𝜆1 = −1 and from (A.5f) that 𝑣𝑓 = 𝑘
′(𝑎). (A.5e) reflects the 

complementary slackness condition which implies that 𝜆1
𝜕𝐿

𝜕𝜆1
= 0. The negative Lagrange 

multiplier, 𝜆1, means that the constraint is active and plugging it into (A.5e) the condition can 

be rewritten as 𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚 − 𝑘(𝑎) −
𝑟

2
(𝑣𝑓
2𝑜𝑓
2 + 𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)
2
) = 0. 

Solving (A.5c) with 𝜆1 yields −𝜇𝑚 − (−1)(𝜇𝑚 − 𝑟𝜎𝑚
2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)) = 0

𝑦𝑖𝑒𝑙𝑑𝑠
→    𝑟𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚) =

0. The incentive weight on peer-group performance is therefore given by 𝑣𝑚
† = −𝑣𝑓𝛽𝑓. 

Inserting 𝜆1 and 𝑣𝑚 into (A.5b) gives −𝑎 − (−1)(𝑎 − 𝑟𝑣𝑓𝜎𝑓
2 − 𝑟𝑜𝑚

2 (𝑣𝑓𝛽𝑓 − 𝑣𝑓𝛽𝑓)𝛽𝑓) + 𝜆2 = 0

𝑦𝑖𝑒𝑙𝑑𝑠
→    𝜆2 = 𝑟𝑣𝑓𝜎𝑓

2. Using this and 𝑣𝑓 = 𝑘
′(𝑎) to solve (A.5a) yields the incentive weight on firm 

performance: 1 − 𝑣𝑓 − 𝜆1(𝑣𝑓 − 𝑣𝑓) − 𝑟𝑣𝑓𝜎𝑓
2(𝑘′′(𝑎)) = 0

𝑦𝑖𝑒𝑙𝑑𝑠
→    𝑣𝑓

† =
1

1+𝑟𝜎𝑓
2𝑘′′(𝑎)

. 

Finally, expected firm value is obtained by substituting 𝐸[𝑦𝑓|𝑣𝑓
†] as well as −𝐸[𝑤] = −𝑘(𝑎) −

𝑟

2
Var[𝑤] into the objective function: 𝛱 = 𝐸[𝑦𝑓] − 𝐸[𝑤] = 𝐸[𝑦𝑓|𝑣𝑓

†] − 𝑘(𝑎) −
𝑟

2
Var[𝑤]. Using 

(A.3) and the risk-minimizing incentive weight 𝑣𝑚
†

 this yields 𝛱† = 𝐸[𝑦𝑓|𝑣𝑓
†] − 𝑘(𝑎) −

𝑟

2
(𝑣𝑓
2𝜎𝑓
2 + 𝜎𝑚

2 (𝑣𝑓𝛽𝑓 − 𝑣𝑓𝛽𝑓))
𝑦𝑖𝑒𝑙𝑑𝑠
→    𝐸[𝑦𝑓|𝑣𝑓

†] − 𝑘(𝑎) −
𝑟

2
(𝑣𝑓
2𝜎𝑓
2). 
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Starting from equation (9) and inserting (7) and (8) the CEO’s compensation can be 

rewritten as 𝑤 = 𝑓 + 𝑣𝑓(𝑎 + 𝜀𝑓 + 𝛽𝑓𝜀𝑚) + 𝑣𝑚(𝜇𝑚 + 𝜀𝑚) = 𝑓 + 𝑣𝑓𝑎 + 𝑣𝑓𝜀𝑓 + 𝑣𝑓𝛽𝑓𝜀𝑚 + 𝑣𝑚𝜇𝑚 +

𝑣𝑚𝜀𝑚. Inserting the incentive weight on peer-group performance 𝑣𝑚
†

 from above and using the 

fact that 𝐸[𝑤] = 𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚 from (A.2) I obtain 𝑤 = 𝐸[𝑤] + 𝑣𝑓𝜀𝑓. Substituting 𝐸[𝑤] =

𝑘(𝑎) +
𝑟

2
Var[𝑤] and the variance computed with 𝑣𝑚 = −𝑣𝑓𝛽𝑓 the rewritten expression for CEO 

compensation is 𝑤† = 𝑘(𝑎) +
𝑟

2
𝑣𝑓
2𝜎𝑓
2 + 𝑣𝑓𝜀𝑓. 

 

PROPOSITION 1 - The Case of a Powerful CEO 

The BoD’s decision problem is the same optimization problem as in the case above, but with 

one additional constraint: 

𝑚𝑎𝑥
𝑓,𝑣𝑓,𝑣𝑚,𝑎

𝛱 = 𝐸[𝑦𝑓 −𝑤] 

𝑠. 𝑡. (𝐼𝑅) ∶ 𝐸[𝑤] − 𝑘(𝑎) −
𝑟

2
Var[𝑤] ≥ 0 

(𝐼𝐶𝑎) ∶  𝑣𝑓 = 𝑘
′(𝑎) 

(𝐼𝐶𝑚): 𝜇𝑚 − 𝑟(𝑣𝑓𝛽𝑓 + 𝑣𝑚)𝜎𝑚
2 = 0 

 

Rewriting it in the same manner as in the case of a powerful BoD, the Lagrangian for the BoD’s 

decision problem can be expressed as: 

𝐿 = 𝑎 − (𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚) − 𝜆1 (𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚 − 𝑘(𝑎) −
𝑟

2
(𝑣𝑓
2𝑜𝑓
2 + 𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)
2
))

−𝜆2(𝑘
′(𝑎) − 𝑣𝑓) − 𝜆3(𝜇𝑚 − 𝑟(𝑣𝑓𝛽𝑓 + 𝑣𝑚)𝜎𝑚

2 ) (A. 6)

 

The Kuhn-Tucker Conditions are given by: 

𝜕𝐿

𝜕𝑎
= 1 − 𝑣𝑓 − 𝜆1 (𝑣𝑓 − 𝑘

′(𝑎)) − 𝜆2(𝑘
′′(𝑎)) = 0 (A. 7a) 

𝜕𝐿

𝜕𝑣𝑓
= −𝑎 − 𝜆1(𝑎 − 𝑟𝑣𝑓𝜎𝑓

2 − 𝑟𝑜𝑚
2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)𝛽𝑓) + 𝜆2 + 𝜆3𝑟𝛽𝑓𝜎𝑚

2 = 0 (A. 7b) 

𝜕𝐿

𝜕𝑣𝑚
= −𝜇𝑚 − 𝜆1 (𝜇𝑚 − 𝑟𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)) + 𝜆3𝑟𝜎𝑚
2 = 0 (A. 7c) 

𝜕𝐿

𝜕𝑓
= −1 − 𝜆1 = 0 (A. 7d) 

𝜕𝐿

𝜕𝜆1
= 𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚 − 𝑘(𝑎) −

𝑟

2
(𝑣𝑓
2𝑜𝑓
2 + 𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)
2
) ≥ 0 𝑎𝑛𝑑  𝜆1 ≤ 0 

𝑎𝑛𝑑 𝜆1
𝜕𝐿

𝜕𝜆1
= 𝜆1 (𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚 − 𝑘(𝑎) −

𝑟

2
(𝑣𝑓
2𝑜𝑓
2 + 𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)
2
)) = 0 (A. 7e)

 



 79 

𝜕𝐿

𝜕𝜆2
= −(𝑘′(𝑎) − 𝑣𝑓) = 0 (A. 7f) 

𝜕𝐿

𝜕𝜆3
= −(𝜇𝑚 − 𝑟(𝑣𝑓𝛽𝑓 + 𝑣𝑚)𝜎𝑚

2 ) = 0 (A. 7g) 

As explained in the previous case, (A.7e) reflects the complementary slackness condition. 

The Lagrangian is solved similarly to before. From (A.7d) it follows that 𝜆1 = −1 and from 

(A.7f) that 𝑣𝑓 = 𝑘
′(𝑎). As the Lagrange multiplier 𝜆1 = −1, the condition from (A.7e) can be 

rewritten as 𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚 − 𝑘(𝑎) −
𝑟

2
(𝑣𝑓
2𝑜𝑓
2 + 𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)
2
) = 0. 

Rearranging (A.7g) the expression for the incentive weight on peer-group performance can be 

obtained: 𝑣𝑚
‡ =

𝜇𝑚

𝑟𝜎𝑚
2 − 𝑣𝑓𝛽𝑓. Inserting (A7.f) into (A7.a) yields 𝜆2 =

1−𝑣𝑓

𝑘′′(𝑎)
 and by using the 

expression for 𝑣𝑚
‡  in (A.7c) 𝜆3 =

𝜇𝑚

𝑟𝜎𝑚
2  is obtained. Substituting the value of all three Lagrange 

multipliers, 𝜆1, 𝜆2, 𝜆3, and 𝑣𝑚
‡ =

𝜇𝑚

𝑟𝜎𝑚
2 − 𝑣𝑓𝛽𝑓 into (A7.b) yields: 

𝜕𝐿

𝜕𝑣𝑓
= −𝑎 + (𝑎 − 𝑟𝑣𝑓𝜎𝑓

2 − 𝑟𝑜𝑚
2 (𝑣𝑓𝛽𝑓 +

𝜇𝑚

𝑟𝜎𝑚
2 − 𝑣𝑓𝛽𝑓)𝛽𝑓) +

1 − 𝑣𝑓

𝑘′′(𝑎)
+
𝜇𝑚

𝑟𝜎𝑚
2 𝑟𝛽𝑓𝜎𝑚

2 = 0 (A. 8) 

Simplifying this expression gives: 𝑣𝑓
‡ =

1

1+𝑟𝑘′′(𝑎)𝜎𝑓
2, which is equal to the expression for 𝑣𝑓

†
. 

Expected firm value is obtained by substituting 𝐸[𝑦𝑓|𝑣𝑓
‡] as well as 𝐸[𝑤‡|𝑎‡] from COROLLARY 

1 into the objective function: 𝛱 = 𝐸[𝑦𝑓] − 𝐸[𝑤] = 𝐸[𝑦𝑓|𝑣𝑓
‡] − 𝐸[𝑤‡|𝑎‡] = 𝐸[𝑦𝑓|𝑣𝑓

‡] − 𝑘(𝑎) −

𝑟

2
𝑣𝑓
2𝜎𝑓
2 −

𝜇𝑚
2

2𝑟𝜎𝑚
2 . Recalling from (12b) that 𝛱† = 𝐸[𝑦𝑓|𝑣𝑓

†] − 𝑘(𝑎†) −
𝑟

2
(𝑣𝑓
†)
2
𝜎𝑓
2, this yields 

equation (17b) 𝛱‡ = 𝛱† −
𝜇𝑚
2

2𝑟𝜎𝑚
2 . 

 

COROLLARY 1 

As demonstrated before, the CEO’s compensation can be expressed as 𝑤 = 𝑓 + 𝑣𝑓𝑎 +

𝑣𝑓𝜀𝑓 + 𝑣𝑓𝛽𝑓𝜀𝑚 + 𝑣𝑚𝜇𝑚 + 𝑣𝑚𝜀𝑚. Using the fact that 𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚 = 𝐸[𝑤] = 𝑘(𝑎) +
𝑟

2
Var[𝑤] 

and inserting 𝑣𝑚
‡ =

𝜇𝑚

𝑟𝜎𝑚
2 − 𝑣𝑓𝛽𝑓 yields 𝑤 = 𝑘(𝑎) +

𝑟

2
(𝑣𝑓
2𝑜𝑓
2 + 𝜎𝑚

2 (𝑣𝑓𝛽𝑓 +
𝜇𝑚

𝑟𝜎𝑚
2 − 𝑣𝑓𝛽𝑓)

2
) + 𝑣𝑓𝜀𝑓 +

𝜇𝑚𝜀𝑚

𝑟𝜎𝑚
2 . Simplifying gives 𝑤 = 𝑘(𝑎) +

𝑟

2
𝑣𝑓
2𝜎𝑓
2 + 𝑣𝑓𝜀𝑓 +

𝜇𝑚
2

2𝑟𝜎𝑚
2 +

𝜇𝑚

𝑟𝜎𝑚
2 𝜀𝑚. Finally, recalling the 

expression for 𝑤† (13) from the previous case, I obtain 𝑤‡ = 𝑤† +
𝜇𝑚
2

2𝑟𝜎𝑚
2 +

𝜇𝑚

𝑟𝜎𝑚
2 𝜀𝑚. 
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No use of RPE 

The weight on peer-firm performance in the case where the BoD refrains from the use of RPE 

is obtained by solving the following optimization problem in the same manner as before 

𝑚𝑎𝑥
𝑓,𝑣𝑓,𝑣𝑚,𝑎

𝛱 = 𝐸[𝑦𝑓 −𝑤] 

𝑠. 𝑡. (𝐼𝑅) ∶ 𝐸[𝑤] − 𝑘(𝑎) −
𝑟

2
Var[𝑤] ≥ 0 

(𝐼𝐶𝑎) ∶  𝑣𝑓 = 𝑘
′(𝑎) 

𝑣𝑚 = 0 

Thus, the Lagrangian for the BoD’s decision problem can be expressed as: 

𝐿 = 𝑎 − (𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚) − 𝜆1 (𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚 − 𝑘(𝑎) −
𝑟

2
(𝑣𝑓
2𝑜𝑓
2 + 𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)
2
))

−𝜆2(𝑘
′(𝑎) − 𝑣𝑓) − 𝜆3(𝑣𝑚) (A. 9)

 

The Kuhn-Tucker Conditions are given by: 

𝜕𝐿

𝜕𝑎
= 1 − 𝑣𝑓 − 𝜆1 (𝑣𝑓 − 𝑘

′(𝑎)) − 𝜆2(𝑘
′′(𝑎)) = 0 (A. 10a) 

𝜕𝐿

𝜕𝑣𝑓
= −𝑎 − 𝜆1(𝑎 − 𝑟𝑣𝑓𝜎𝑓

2 − 𝑟𝑜𝑚
2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)𝛽𝑓) + 𝜆2 = 0 (A. 10b) 

𝜕𝐿

𝜕𝑣𝑚
= −𝜇𝑚 − 𝜆1 (𝜇𝑚 − 𝑟𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)) − 𝜆3 = 0 (A. 10c) 

𝜕𝐿

𝜕𝑓
= −1 − 𝜆1 = 0 (A. 10d) 

𝜕𝐿

𝜕𝜆1
= 𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚 − 𝑘(𝑎) −

𝑟

2
(𝑣𝑓
2𝑜𝑓
2 + 𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)
2
) ≥ 0 𝑎𝑛𝑑  𝜆1 ≤ 0 

𝑎𝑛𝑑 𝜆1
𝜕𝐿

𝜕𝜆1
= 𝜆1 (𝑓 + 𝑣𝑓𝑎 + 𝑣𝑚𝜇𝑚 − 𝑘(𝑎) −

𝑟

2
(𝑣𝑓
2𝑜𝑓
2 + 𝜎𝑚

2 (𝑣𝑓𝛽𝑓 + 𝑣𝑚)
2
)) = 0 (A. 10e)

 

𝜕𝐿

𝜕𝜆2
= −(𝑘′(𝑎) − 𝑣𝑓) = 0 (A. 10f) 

𝜕𝐿

𝜕𝜆3
= −𝑣𝑚 = 0 (A. 10g) 

Substituting 𝑣𝑚 = 0 and 𝜆1 = −1 in (A.10b) I derive 𝜆2 = 𝑟𝑣𝑓𝜎𝑓
2 − 𝑟𝜎𝑚

2 𝑣𝑓𝛽𝑓
2. Then, inserting 

that and 𝑘′(𝑎) = 𝑣𝑓 in (A.10a) and simplifying yields 𝑣𝑓
𝑁𝑅 =

1

1+𝑟𝑘′′(𝑎𝑁𝑅)(𝜎𝑓
2+𝛽𝑓

2𝜎𝑚
2 )

 from (19a). 

Expected firm performance is obtained by 𝛱 = 𝐸[𝑦𝑓] − 𝐸[𝑤] = 𝐸[𝑦𝑓|𝑣𝑓
𝑁𝑅] − 𝑘(𝑎) −

𝑟

2
Var[𝑤] 

using 𝑣𝑚 = 0 and (A.3) this yields 𝛱𝑁𝑅 = 𝐸[𝑦𝑓|𝑣𝑓
𝑁𝑅] − 𝑘(𝑎𝑁𝑅) −

𝑟

2
(𝑣𝑓
𝑁𝑅)

2
(𝜎𝑓
2 + 𝛽𝑓

2𝑜𝑚
2 ) from 

(19b). 
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COROLLARY 2 – RPE Threshold 

It is assumed that the BoD chooses the performance measure that is more informative. This 

corresponds to the measure with the smallest variance. To establish the threshold from 

COROLLARY 2, the aggregated performance measures with and without the use of RPE are 

compared. Without RPE, the CEO is only evaluated based on firm performance, 𝑦𝑓 = 𝑎 + 𝜀𝑓 +

𝛽𝑓𝜀𝑚 from equation (7), with 𝑉𝑎𝑟[𝑦𝑓] = 𝜎𝑓
2 + 𝛽𝑓

2𝜎𝑚
2 . If RPE is used under a powerful CEO, the 

aggregated performance measure corresponds to 𝑦‡ = 𝑦𝑓 + 𝑦𝑚 ⋅
𝑣𝑚
‡

𝑣𝑓
‡  from (14). Substituting 

the expressions for 𝑦𝑓 from (7), 𝑦𝑚 from (8) and 𝑣𝑚
‡  from (17a) this yields 𝑦‡ = 𝑎 + 𝜀𝑓 + 𝛽𝑓𝜀𝑚 +

(𝜇𝑚 + 𝜀𝑚) ⋅ (−𝑣𝑓
‡ 𝛽𝑓 +

𝜇𝑚

𝑟𝜎𝑚
2 )

1

𝑣𝑓
‡ 
= 𝑎 + 𝜀𝑓 + 𝛽𝑓𝜀𝑚 − 𝜇𝑚𝛽𝑓 − 𝜀𝑚𝛽𝑓 +

𝜇𝑚
2

𝑟𝜎𝑚
2 𝑣𝑓

‡ 
+
𝜀𝑚𝜇𝑚

𝑟𝜎𝑚
2 𝑣𝑓

‡ 
. Simplifying, 

substituting 𝑣𝑓
‡ from (17a) and considering only the noise terms that are relevant for the 

variance yields: 𝑦‡ = 𝜀𝑓 + 𝜀𝑚
𝜇𝑚(1+𝑟𝑘

′′(𝑎‡)𝜎𝑓
2)

𝑟𝜎𝑚
2  with 𝑉𝑎𝑟[𝑦‡] = 𝜎𝑓

2 +
𝜇𝑚

2(1+𝑟𝑘′′(𝑎‡)𝜎𝑓
2)
2

𝑟2𝜎𝑚
2 . 

To evaluate whether to implement RPE or not, the BoD chooses the option with the most 

informative performance measure, hence the one with the smallest variance. Therefore, the 

BoD will not implement RPE if 𝑉𝑎𝑟[𝑦𝑓] ≤ 𝑉𝑎𝑟[𝑦
‡]: 

𝜎𝑓
2 + 𝛽𝑓

2𝜎𝑚
2 ≤ 𝜎𝑓

2 +
𝜇𝑚

2(1 + 𝑟𝑘′′(𝑎‡)𝜎𝑓
2)
2

𝑟2𝜎𝑚
2

(A. 11) 

Simplifying and solving for 𝜇𝑚 yields the threshold from COROLLARY 2 in (20). 

By substituting for 𝑣𝑓
‡ and 𝑣𝑚

‡  in the just derived threshold, this condition implies 𝑣𝑚
‡ > 0: 

𝜇𝑚 >
𝑟𝛽𝑓𝜎𝑚

2

1 + 𝑟𝑘′′(𝑎‡)𝜎𝑓
2     

𝑦𝑖𝑒𝑙𝑑𝑠
→        𝜇𝑚 − 𝑟𝛽𝑓𝜎𝑚

2
1

1 + 𝑟𝑘′′(𝑎‡)𝜎𝑓
2 > 0     

𝑦𝑖𝑒𝑙𝑑𝑠
→         𝜇𝑚 − 𝑟𝛽𝑓𝜎𝑚

2 𝑣𝑓
‡ > 0 

𝑦𝑖𝑒𝑙𝑑𝑠
→         

𝜇𝑚

𝑟𝜎𝑚
2 − 𝛽𝑓𝑣𝑓

‡ = 𝑣𝑚
‡ > 0 (A. 12) 
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COROLLARY 3 - CEO choice in peer selection process 

If a single peer firm is used as compensation benchmark instead of an index, the CE of the 

CEO changes to: 

𝐶𝐸 = 𝑓 + 𝑣𝑓𝑎 + 𝑣𝑖𝜇𝑖 − 𝑘(𝑎) −
𝑟

2
(𝑣𝑓
2𝜎𝑓
2 + (𝑣𝑓𝛽𝑓 + 𝑣𝑖𝛽𝑖)

2
𝜎𝑚
2 ) (A. 13a) 

And the decision on 𝑣𝑖 can be modelled through this first order condition: 

(𝐼𝐶𝑖):
𝜕𝐶𝐸

𝜕𝑣𝑖
= 𝜇𝑖 − 𝑟(𝑣𝑓𝛽𝑓 + 𝑣𝑖𝛽𝑖)𝛽𝑖𝜎𝑚

2 = 0 (A. 13b) 

Rearranging for 𝑣𝑖 yields the expression from (22): 

𝑣𝑖 = −𝑣𝑓
𝛽𝑓

𝛽𝑖
+

𝜇𝑖

𝑟𝛽𝑖
2𝜎𝑚
2

(A. 13c) 

 

The risk-minimizing incentive weight is given by: 

𝜕 𝑉𝑎𝑟[𝑤]

𝜕𝑣𝑖
= 2(𝑣𝑓𝛽𝑓 + 𝑣𝑖𝛽𝑖)𝛽𝑖𝜎𝑚

2 = 0    
𝑦𝑖𝑒𝑙𝑑𝑠
→        𝑣𝑖 = −𝑣𝑓

𝛽𝑓

𝛽𝑖
(A. 13d) 

 

Inserting the expression for 𝑣𝑖 from (A.13c) into (A.13a) yields: 

𝐶𝐸𝑖 = 𝑓 + 𝑣𝑓𝑎 + (−𝑣𝑓
𝛽𝑓

𝛽𝑖
+

𝜇𝑖

𝑟𝛽𝑖
2𝜎𝑚
2 )𝜇𝑖 − 𝑘(𝑎)

−
𝑟

2
(𝑣𝑓

2𝜎𝑓
2 + (𝑣𝑓𝛽𝑓 + (−𝑣𝑓

𝛽𝑓

𝛽𝑖
+

𝜇𝑖

𝑟𝛽𝑖
2𝜎𝑚
2 )𝛽𝑖)

2

𝜎𝑚
2 ) 

= 𝑓 + 𝑣𝑓𝑎 − 𝑘(𝑎) −
𝑟

2
𝑣𝑓
2𝜎𝑓
2 − 𝑣𝑓𝜇𝑖

𝛽𝑓

𝛽𝑖
+

𝜇𝑖
2

𝑟𝛽𝑖
2𝜎𝑚
2 −

𝜇𝑖
2

2𝑟𝛽𝑖
2𝜎𝑚
2  

= (𝑓 + 𝑣𝑓𝐸[𝑦𝑓|𝑣𝑓] − 𝑘(𝑎) −
𝑟

2
𝑣𝑓
2𝜎𝑓
2) − 𝑣𝑓𝜇𝑖

𝛽𝑓

𝛽𝑖
+

𝜇𝑖
2

2𝑟𝛽𝑖
2𝜎𝑚
2  

= (𝑓 + 𝑣𝑓𝐸[𝑦𝑓|𝑣𝑓] − 𝑘(𝑎) −
𝑟

2
𝑣𝑓
2𝜎𝑓
2) +

𝜇𝑖
𝛽𝑖
⋅
1

2𝑟𝜎𝑚
2 (
𝜇𝑖
𝛽𝑖
− 2𝑣𝑓𝑟𝛽𝑓𝜎𝑚

2 ) (A. 14) 
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PROPOSITION 2 - Expected Regression Coefficients 

Case (I) - Powerful CEO 

Starting from the compensation equation (9) and inserting 𝑣𝑚
‡ , it follows that 𝑤‡ = 𝑓‡ + 𝑣𝑓

‡𝑦𝑓 +

𝑣𝑚
‡ 𝑦𝑚 = 𝑓

‡ +
𝜇𝑚

𝑟𝜎𝑚
2 𝑦𝑚 + 𝑣𝑓

‡(𝑦𝑓 − 𝛽𝑓𝑦𝑚). Using 𝑦𝑢 = 𝑦𝑓 − 𝑦𝑠 = 𝑦𝑓 − 𝛽𝑓𝑦𝑚 and 𝑦𝑠 = 𝛽𝑓𝑦𝑚 from 

(25c) so that 𝑦𝑚 =
𝑦𝑠

𝛽𝑓
, I obtain 𝑤‡ = 𝑓‡ +

𝜇𝑚

𝑟𝜎𝑚
2 𝛽𝑓

𝑦𝑠 + 𝑣𝑓
‡𝑦𝑢. Substituting into (26b), using 

𝐶𝑜𝑣[𝑦𝑠, 𝑦𝑢] = 0 and simplifying yields: 

𝛼̂𝑢
‡ =

Cov[𝑤‡, 𝑦𝑢]

Var[𝑦𝑢]
=

Cov [𝑓‡ +
𝜇𝑚
𝑟𝜎𝑚
2 𝛽𝑓

𝑦𝑠 + 𝑣𝑓
‡𝑦𝑢, 𝑦𝑢]

Var[𝑦𝑢]
=
𝑣𝑓
‡ Var[𝑦𝑢]

Var[𝑦𝑢]
= 𝑣𝑓

‡ (A. 15a)
 

𝛼̂𝑠
‡ =

Cov[𝑤‡, 𝑦𝑠]

Var[𝑦𝑠]
=

Cov [𝑓‡ +
𝜇𝑚
𝑟𝜎𝑚

2 𝛽𝑓
𝑦𝑠 + 𝑣𝑓

‡𝑦𝑢, 𝑦𝑠]

Var[𝑦𝑠]
=

𝜇𝑚
𝑟𝜎𝑚
2 𝛽𝑓

Var[𝑦𝑠]

Var[𝑦𝑠]
=

𝜇𝑚

𝑟𝜎𝑚
2 𝛽𝑓

(A. 15b)
 

 

Case (II) - No RPE 

If no RPE is used, compensation is equal to 𝑤𝑁𝑅 = 𝑓𝑁𝑅 + 𝑣𝑓
𝑁𝑅𝑦𝑓. Using 𝑦𝑓 = 𝑦𝑢 + 𝑦𝑠 from 

(25c) yields 𝑤𝑁𝑅 = 𝑓𝑁𝑅 + 𝑣𝑓
𝑁𝑅(𝑦𝑢 + 𝑦𝑠). Substituting into (26b) yields: 

𝛼̂𝑢
𝑁𝑅 =

Cov[𝑤𝑁𝑅 , 𝑦𝑢]

Var[𝑦𝑢]
=
Cov[𝑓𝑁𝑅 + 𝑣𝑓

𝑁𝑅(𝑦𝑢 + 𝑦𝑠), 𝑦𝑢]

Var[𝑦𝑢]
=
𝑣𝑓
𝑁𝑅 Var[𝑦𝑢]

Var[𝑦𝑢]
= 𝑣𝑓

𝑁𝑅 (A. 15c) 

𝛼̂𝑠
𝑁𝑅 =

Cov[𝑤𝑁𝑅 , 𝑦𝑠]

Var[𝑦𝑠]
=
Cov[𝑓𝑁𝑅 + 𝑣𝑓

𝑁𝑅(𝑦𝑢 + 𝑦𝑠), 𝑦𝑠]

Var[𝑦𝑠]
=
𝑣𝑓
𝑁𝑅 Var[𝑦𝑠]

Var[𝑦𝑠]
= 𝑣𝑓

𝑁𝑅 (A. 15d) 

 

Case (III) - Powerful BoD 

Starting from (9) and inserting 𝑣𝑚
†

, it follows that 𝑤† = 𝑓† + 𝑣𝑓
†𝑦𝑓 + 𝑣𝑚

† 𝑦𝑚 = 𝑓
† +

𝑣𝑓
†(𝑦𝑓 − 𝛽𝑓𝑦𝑚). Using 𝑦𝑢 = 𝑦𝑓 − 𝛽𝑓𝑦𝑚 from (25c) this simplifies to 𝑤† = 𝑓† + 𝑣𝑓

†𝑦𝑢. Substituting 

into (26b) yields: 

 

𝛼̂𝑢
† =

Cov[𝑤†, 𝑦𝑢]

Var[𝑦𝑢]
=
Cov[𝑓† + 𝑣𝑓

†𝑦𝑢, 𝑦𝑢]

Var[𝑦𝑢]
=
𝑣𝑓
† Var[𝑦𝑢]

Var[𝑦𝑢]
= 𝑣𝑓

† (A. 15e) 

𝛼̂𝑠
† =

Cov[𝑤†, 𝑦𝑠]

Var[𝑦𝑠]
=
Cov[𝑓† + 𝑣𝑓

†𝑦𝑢, 𝑦𝑠]

Var[𝑦𝑠]
=
𝑣𝑓
† Cov[𝑦𝑢, 𝑦𝑠]

Var[𝑦𝑠]
= 0 (A. 15f) 
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Case (I) - Powerful CEO 

𝜕𝛼̂𝑠
‡

𝜕𝜇𝑚
=

1

𝑟𝛽𝑓𝜎𝑚
2 > 0;   

𝜕𝛼̂𝑠
‡

𝜕𝑟
= −

𝜇𝑚

𝑟2𝛽𝑓𝜎𝑚
2 < 0;   

𝜕𝛼̂𝑠
‡

𝜕𝛽𝑓
= −

𝜇𝑚

𝑟𝛽𝑓
2𝜎𝑚
2 < 0; 

𝜕𝛼̂𝑠
‡

𝜕𝜎𝑚
2 = −

𝜇𝑚

𝑟𝛽𝑓(𝜎𝑚
2 )2

< 0;   
𝜕𝛼̂𝑠

‡

𝜎𝑓
2 = 0; (A. 16a) 

 

Case (II) - No RPE 

𝜕𝛼̂𝑠
𝑁𝑅

𝜕𝜇𝑚
= 0;   

𝜕𝛼̂𝑠
𝑁𝑅

𝜕𝑟
= −

𝑘′′(𝑎𝑁𝑅)(𝜎𝑓
2 + 𝛽𝑓

2𝜎𝑚
2 )

[1 + 𝑟𝑘′′(𝑎𝑁𝑅)(𝜎𝑓
2 + 𝛽𝑓

2𝜎𝑚
2 )]

2 < 0; 

𝜕𝛼̂𝑠
𝑁𝑅

𝜕𝛽𝑓
= −

𝑟𝑘′′(𝑎𝑁𝑅)(2𝛽𝑓𝜎𝑚
2 )

[1 + 𝑟𝑘′′(𝑎𝑁𝑅)(𝜎𝑓
2 + 𝛽𝑓

2𝜎𝑚
2 )]

2 < 0; 

𝜕𝛼̂𝑠
𝑁𝑅

𝜕𝜎𝑚
2 = −

𝑟𝑘′′(𝑎𝑁𝑅)𝛽𝑓
2

[1 + 𝑟𝑘′′(𝑎𝑁𝑅)(𝜎𝑓
2 + 𝛽𝑓

2𝜎𝑚
2 )]

2 < 0; 

𝜕𝛼̂𝑠
𝑁𝑅

𝜕𝜎𝑓
2 = −

𝑟𝑘′′(𝑎𝑁𝑅)

[1 + 𝑟𝑘′′(𝑎𝑁𝑅)(𝜎𝑓
2 + 𝛽𝑓

2𝜎𝑚
2 )]

2 < 0; (A. 16b) 

 

PROPOSITION 3 – Expected Regression Coefficients on Peer-Group Performance 

Applying standard regression techniques for the linear function 𝑤(𝑦𝑓 , 𝑦𝑚) = 𝑓 + 𝑣𝑓𝑦𝑓 + 𝑣𝑚𝑦𝑚 

from (9), yields: 

𝜏̂𝑚 =
𝐶𝑜𝑣[𝑤, 𝑦𝑚] 𝑉𝑎𝑟[𝑦𝑓] − 𝐶𝑜𝑣[𝑤, 𝑦𝑓]𝐶𝑜𝑣[𝑦𝑓 , 𝑦𝑚]

𝑉𝑎𝑟[𝑦𝑚] 𝑉𝑎𝑟[𝑦𝑓] − 𝐶𝑜𝑣[𝑦𝑓 , 𝑦𝑚]
2

(A. 17a) 

 

For all cases {†, ‡,𝑁𝑅} it holds that: 

𝐶𝑜𝑣[𝑤, 𝑦𝑚] = 𝑣𝑓𝐶𝑜𝑣[𝑦𝑓 , 𝑦𝑚] + 𝑣𝑚 𝑉𝑎𝑟[𝑦𝑚] (A. 17b) 

𝐶𝑜𝑣[𝑤, 𝑦𝑓] = 𝑣𝑓 𝑉𝑎𝑟[𝑦𝑓] +𝑣𝑚𝐶𝑜𝑣[𝑦𝑓 , 𝑦𝑚] (A. 17c) 

Inserting (A.17b) and (A.17c) into (A.17a) yields: 

𝜏̂𝑚 =
{𝑣𝑓𝐶𝑜𝑣[𝑦𝑓 , 𝑦𝑚] + 𝑣𝑚 𝑉𝑎𝑟[𝑦𝑚]} 𝑉𝑎𝑟[𝑦𝑓] − {𝑣𝑓 𝑉𝑎𝑟[𝑦𝑓] + 𝑣𝑚𝐶𝑜𝑣[𝑦𝑓 , 𝑦𝑚]} 𝐶𝑜𝑣[𝑦𝑓 , 𝑦𝑚]

𝑉𝑎𝑟[𝑦𝑚] 𝑉𝑎𝑟[𝑦𝑓] − 𝐶𝑜𝑣[𝑦𝑓 , 𝑦𝑚]
2

(A. 17d) 

Simplifying, I obtain 𝜏̂𝑚 = 𝑣𝑚. 


