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option and bonus information was collected from both companies’ annual reports and 

directly from companies. Options were valued with Black and Scholes formula. Bonus 

ratio was estimated with 2008 data when information for the whole period was not 

available. After excluding several companies due to data availability issues, the data 
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by P/BV. The hypotheses were tested by estimating a set of multiple regression 
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relation between ROE and performance-based compensation. No significant relation 

was found between CEO performance-based compensation and ROA or P/BV. The 
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1 INTRODUCTION 

1.1. Background of the study 

Corporate governance and executive compensation have been a widely studied and 

discussed topic in the recent years. One of the reasons has been the growth in CEO 

compensation figures. The scandals in major corporations such as Enron have also 

subjected the corporate governance issues in general - and executive compensation in 

particular - to an increasing interest as the scandals are said to be related to the 

increased use of equity-based incentive components in CEO compensation. The current 

economic downturn, which started as the subprime crisis in the financial sector, has 

raised the importance of good corporate governance in the spotlight in other industries 

too.  

1.2. Motivation for and purpose of the study 

The high tech industry, which is often referred to as the “new economy” firms, plays an 

important role in the Finnish economy. The definition of “new economy” industry 

follows Murphy (2003). The scale of Nokia’s success worldwide highlights the fact that 

telecommunications – and mobile technology in particular – has been the key factor 

behind Finland’s high tech momentum for a number of years. Contradictory to the 

successful Nokia, Riot-E, a firm focused on SMS content mobile phone games, failed in 

making its business successful and spent 20 million EUR in venture capital 

investments in just two years time before its bankruptcy.  

 

Previous studies in the United States have shown that the “new economy” industry 

differs from the “old economy” industry. Ittner et al. (2003) find evidence, based on 

1998 and 1999 data from a proprietary sample of firms, that the determinants of equity 

grants are significantly different in “new” versus “old economy” firms. Murphy (2003) 

complements the Ittner et al. (2003) results by analyzing data over a longer time period 

(1992 through 2001) and documents the effect of the year 2000 market crash on stock-

based pay in ‘‘new economy’’ firms. Murphy (2003) reports that “new economy” 

companies are typically smaller in size - at least in terms of sales and personnel, 

although not in terms of market value - and their growth opportunities are on average 

significantly higher than ‘‘old economy’’ companies’. Most importantly, the 

compensation practices in ‘‘new economy’’ companies rely more heavily on equity-
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based forms of compensation than those of their ‘‘old economy’’ counterparts. 

Kekäläinen (2001) studied managerial compensation in Finnish companies and found 

similar results as the previous U.S. studies. She discovered that in Finland option-based 

remuneration is significantly linked to “new economy” firms, while “old economy” 

companies rely more on bonus compensation.  

 

Berle and Means (1932) propose that the separation of ownership and control in a 

modern corporation may introduce a principal-agent problem due to asymmetric 

information between shareholders and executives. Agency theory concentrates on 

principal-agent relationship, where the principal (shareholders) delegates powers to 

the agent (CEO). The management’s self-interest seeking behavior leads to agency 

costs. Becht et al. (2002) introduce different mechanisms, through which agency costs 

are mitigated, one of them being aligning managerial interests with investors’ through 

executive compensation contracts, and the other electing a board of directors to 

represent shareholder interests, to which CEO is accountable. 

 

A large block holder can mitigate agency costs through active and continuous 

monitoring.   Jensen and Meckling (1976) argue that large companies are more difficult 

to monitor, which motivates higher equity incentives. Theoretical models of executive 

compensation suggest that the level of equity incentives should be connected to growth 

opportunities, meaning that compensation is tied more closely to the stock price when 

the firm’s investment opportunity is larger and the managerial effort has a more 

significant impact on shareholder value (Milgrom and Roberts 1992).  

 
Although the theoretical and empirical literature on executive compensation is fairly 

well developed, it is far from complete and there are still many issues worthy of 

continued research. Is there a difference in using performance-related CEO 

compensation between stock listed “new economy” companies? Does company 

performance and valuation go hand in hand with the use of more intense incentives and 

the adoptions of bonus plans and option programs? This paper aims to extend the 

existing executive compensation literature by examining the Finnish markets. The main 

objectives of this thesis are the following: 

 

1. To investigate the impact of performance-based CEO compensation on 

company performance and valuation in Finnish “new economy” companies 
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2. To document the CEO compensation structure in Finnish “new economy” 

companies 

3. To expand the previous U.S. studies on CEO compensation in the “new 

economy” companies by examining Finnish market 

 

The paper attempts to fill a gap in the existing literature by providing rigorous 

econometric evidence on the Finnish “new economy” industry by using new panel data 

on CEO compensation structure. Research was carried out by analyzing 19-20 

companies per year, amounting to 97 company observations over years 2002-2006. 

The purpose of the research is to evaluate whether a higher proportion of performance-

based compensation is connected to better company performance and valuation. 

Company valuation is measured by P/B value, a market related multiple whereas ROA 

and ROE, accounting multiples, measure profitability.  

1.3. Limitations 

This thesis employs a detailed and unbalanced longitudinal panel data from Finland 

comprising of 19 to 20 companies per fiscal year. The original sample size of 38 

companies was reduced due to various data-availability issues (see Appendix 1). As the 

purpose is to study “new economy” industry, “old economy” companies are excluded 

from the data sample. Finnish companies listed on the Nasdaq OMX Helsinki over the 

sample period 2002-2006 are covered.  

1.4. Structure of the study 

The structure of the research is laid out in the following way: The second section 

presents the theoretical framework of the study and draws the picture based on the 

existing corporate governance literature, agency theory and means for controlling CEO 

actions. The third section continues with the theory on executive compensation with its 

different origins. 

 

The fourth section presents earlier empirical research on executive compensation, 

which has been carried out in the U.S. and especially in U.S.-based “new economy” 

firms. In addition, Finnish research on executive compensation is presented in the 

literature review. The literature review is not exhaustive but it aims to contribute to the 

understanding of the research topic of this particular study.  
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The fifth section presents the research hypotheses for the empirical part of the study. 

The hypotheses are complemented with theoretical and empirical justifications as well 

as with expectations based on the existing literature. The sixth section describes the 

data used in the study. The seventh section introduces the statistical methodologies 

used in the empirical part and discusses the potential limitations of the methods 

employed.  

 

Section 8 lays out the results of the empirical tests on company performance and 

valuation and CEO compensation structure in Finnish “new economy” industry. 

Finally, section 9 summarizes the work, draws conclusions based on the results and 

presents suggestions for future research in the field.  
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2 THEORETICAL FRAMEWORK 

The following section presents the theoretical framework of this study and the 

contributing research on the field. The research is carried out from the agency 

theoretical perspective. The subsections present the theoretical model of separation of 

ownership and control and the agency costs imposed by the separation. The main tools 

for controlling CEO actions are presented, as well as the model of incentive alignment. 

2.1. Separation of ownership and control 

Most large corporations are directed by managers holding a relatively small amount of 

firm’s shares. Berle and Means (1932) introduced the principal-agent problem between 

shareholders and executives. Their work highlighted that, as countries industrialized 

and developed their markets, the ownership became separated from the corporate 

control. Many studies have been conducted in order to understand the characteristics 

of principal-agent framework, Jensen and Meckling’s (1976) and Fama and Jensen’s 

(1983) studies being of particular importance.  

 

The expression agency relationship is used in economics to refer to circumstances 

where one individual (the agent) acts on behalf of another (the principal) and is 

supposed to advance the principal’s goals (Milgrom and Roberts 1992). Grinblatt and 

Titman (2004) point out that this separation triggers problems as the interests of 

managers are not generally aligned with those of shareholders. Fama (1980) proposes, 

however, that the separation of ownership and control can be explained as an efficient 

form of economic organization within the perspective where a firm is defined as a set of 

contracts.  

 

While the separation of ownership and control (Beale and Means 1932) holds when 

analyzing American and British markets it may not be equally applicable to other 

countries. La Porta et al. (1999) found out that the most common ownership types 

around the world are the “family firm” or the “controlling shareholders”, rather than 

dispersed ownership. Monks (2001) states, however, that during the twentieth century 

the most dominant tendency has been the dilution of controlling blocks towards 

dispersed ownership. 
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2.2. Moral hazard and agency costs 

Milgrom and Roberts (1992) define moral hazard as a form of post-contractual 

opportunism, which arises when actions that have efficiency consequences are not 

freely observable. Hence the person taking actions may choose to pursue his private 

interests at the others’ expense. Therefore, moral hazard problems may occur when an 

individual’s interests are not aligned with the group’s interests. 

 

Moral hazard behavior is possible due to two reasons. Firstly, it is costly for the 

principal to monitor the agent’s performance and secondly, it is not always possible for 

the principal to evaluate whether the actions taken by the agent are in the principal’s 

best interest, meaning that the process of monitoring is imperfect. There is also the 

problem of information asymmetry where the principal and the agent have access to 

dissimilar levels of information. Agency theory views corporate governance 

mechanisms, especially the board of directors, as an important monitoring device to 

reduce problems arising from principal-agent relationship (Mallin 2007).  

2.3. Means for controlling CEO actions 

Murphy (1998) points out that the reason why shareholders entrust their capital to self-

interest seeking CEOs is based on shareholders’ beliefs that CEOs have a superior talent 

or information in making investment decisions. As a solution to mitigate the principal-

agent problem, shareholders may monitor the executive’s behavior. However, in a 

corporation where the ownership is highly dispersed it is ineffective for shareholders to 

carry out monitoring and governance tasks. Therefore the shareholders can outperform 

by selecting the board of directors to represent and to ensure their economic interests.  

 

The contractual approach for reducing moral hazard problems is designing incentive 

systems.  Following Core, Guay and Larcker (2003) an optimal contract is the one that 

maximizes the net expected economic value to shareholders after transaction costs and 

payments to employees. In other words: a contract, which minimizes agency costs. A 

solution for mitigating the principal-agent problem may be the utilization of incentive-

based remuneration, such as accounting-based bonuses and restricted stock and stock 

options. Such remuneration aims to align the financial interests of shareholders and 

executives (Mäkinen 2007). The optimal contract does not imply a perfect contract, 

only that the firm designs the best contract it can, in order to circumvent opportunism 
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and malfeasance by the executive, given the contracting constraints the firm faces 

(Core, Guay and Thomas 2004). 

 

Murphy (1998) states that shareholder uncertainty about the production function 

linking CEO actions to firm value leads to contracts based on principal’s objective 

(increasing shareholder wealth) rather than in measures that are incrementally 

informative of CEO actions (accounting returns or monitoring CEO actions). 

 

In the case of symmetric information, where the principal can perfectly observe the 

efforts and actions of the agent, the principal can pay the agent a fixed salary. In this 

case the agent bears no risk whereas the principal bears the whole risk. However, the 

case of asymmetric information between the parties resembles the reality more closely. 

In this case it is optimal for the principal to design an incentive contract that ties the 

compensation of the agent to productive outcomes in order to ensure that the agent 

acts in the best interests of the principal. In this case part of the risk is transferred to 

the agent (Holmström 1979). 

2.3.1. The problem of risk bearing 

Milgrom and Roberts (1992) point out that most people are risk-averse and would 

rather receive a smaller income that is certain than an uncertain income that is 

somewhat larger on average but subject to unpredictable and uncontrollable variability. 

Therefore the risks created by incentive contracts are costly. The most common 

assumption is that the principal is risk neutral and the agent is risk averse.  

2.4. Incentive alignment 

As stated earlier, the agency theory suggests that in a moral hazard setting the CEO 

interests can be aligned with shareholders’ preferences through compensation 

arrangements that reward CEO for company performance (Fama and Jensen 1983, 

Jensen and Meckling 1976). According to Milgrom and Roberts (1992) designing 

efficient incentive contracts involves balancing the costs of risk bearing against the 

benefits of improved incentives. The efficiency principle suggests that observed 

contracts tend to be efficient, subject to the constraints imposed by observability 

problems. To achieve incentive alignment, the employee’s compensation contract takes 

a linear form, and is given as: 
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w= α + β (e + x + γ y), 

 
where γ  is the weight attached to the second indicator k by the employer. This suggests 

that the employer estimates effort as β (e + x + γ k). The parameter α  in the linear 

compensation is interpreted as fixed payment, whereas β  measures the intensity of 

incentives, i.e., the sharing rate. The parameter e measures effort level, x random 

events and y is an information variable. 

 

Jensen and Murphy (1990b) state that CEOs can be provided incentives to maximize 

the value of their companies by combining three basic policies. The firm boards can 

require that CEOs become substantial owners of firm stock measured by the percentage 

of the firm’s outstanding shares the CEO owns. This is, however, impossible to achieve 

in large multi-billion firms. The second policy suggested by Jensen and Murphy 

(1990b) is about structuring salaries, bonuses and stock options in a way that provides 

big rewards for superior performance and big penalties for poor performance. The third 

policy is to make real the threat of CEO dismissal for poor performance. From the 

perspective of incentives, according to Bengt Holmström’s (1979) informativeness 

principle, it is desirable to base the pay on the measure that best reflects the manager’s 

own actions, or in other words; is the most informative. 

 

Jensen and Murphy (1990a) point out that managers seek to maximize their wealth 

rather than compensation. Agrawal & Mandelker (1987) state that total managerial 

wealth can be defined by the following formula, which consists of three types of assets: 

 

W= Ws + Wh + Wo, 

 

where Ws is the manager’s common stock and option holdings in the firm that employs 

him; Wh is the human capital, equal to the present value of the future earnings from 

the employment; and Wo is the value of the manager’s holdings of assets unrelated to 

the firm that employs him.  
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3 CEO COMPENSATION 

This chapter introduces the different components of CEO compensation, including cash 

compensation, equity-based compensation and other forms of CEO compensation. The 

CEO compensation setting procedure is discussed briefly, as well as the threat of CEO 

dismissal as a disciplinary tool for controlling CEO actions. 

 
Jensen et al. (2004) state that a well-designed remuneration package for executives 

accomplishes three objectives: attracts the right executives at the lowest cost; retains 

the right executives at the lowest cost; and motivates executives to take actions that 

create long-run shareholder value and to avoid actions that destroy value. Jensen et al. 

(2004) continue that all these three dimensions of executive pay have to be managed by 

the remuneration committee and that there are significant policy implications of each 

dimension. For example, it should be clear that there is no conflict between the 

executive and the firm about the composition of the package. 

 
CEO compensation can be divided into different elements. The proportion of each 

compensation element of the total CEO compensation varies between companies and 

industries they operate in as well as across countries (Murphy 1998). In addition, there 

have been dramatically different pay practices across time. Murphy (1998) divides the 

CEO compensation into four different components: a base salary, an annual bonus, 

stock options and long-term incentive plans. Moreover, the compensation structure can 

be divided further. Picture 1 aims to clarify the compensation structure:  

 

Figure 1 CEO compensation components 

 

Cash compensation consists of base salary and performance-related bonus. Equity-

based compensation (EBC) consists of stock options and share ownership plans. Bonus 

and equity-based compensation are together performance-related compensation. 

Profit-sharing and other forms of performance-related compensation became common 

throughout Finnish economy during the 1990’s (Kauhanen and Piekkola 2002). Jones 

1. Base salary 
2. Bonus 
3. Stock options 
4. Share ownership   
5. Other 

Cash compensation 

 Equity-based compensation 
Performance-based 
compensation 
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et al. (2006) add that Finnish employers can decide on performance-related pay 

unilaterally as it is not negotiated in collective bargaining rounds.  

 

CEOs also receive compensation in other forms. Mallin (2007) complements Figure 1 

by dividing “other compensation” to pension plans and benefits (car, health care, etc.). 

However, Mallin (2007) admits that most discussion on director’s remuneration tends 

to concentrate on the first four elements.  

3.1. Base salaries 

According to Murphy (1998), base salaries are generally determined through 

benchmarking on industry salary surveys. Another common determinant of base salary 

is the firm size, which can be measured by either sales or market capitalization. Murphy 

continues that substantial attention is paid to the salary determination process, even 

though base salaries comprise a declining proportion of total compensation. Murphy 

presents three reasons behind this pattern. First, base salaries are a key component of 

executive compensation contracts. Second, holding the value of compensation constant, 

risk-averse managers prefer cash to stock options. Finally, most components of 

compensation are measured relative to base salary levels. Base salary’s incentive effects 

are relatively limited and difficult to forecast due to their fixed nature.  

3.2. Annual bonus plans 

Murphy (1998) categorizes executive bonus plans in terms of three basic components: 

performance measures, performance standards and the structure of the pay-

performance relation. Under a typical plan, an executive receives no bonus unless a 

threshold performance is achieved. Achievement of the threshold results in the 

payment of minimum bonus. Murphy (1998) continues that target bonuses are paid for 

achieving the performance standard and that there typically is a “cap” on bonuses paid. 

The range between the threshold and the cap is labeled “the incentive zone”, which 

indicates the range of performance realizations where incremental improvement in 

performance corresponds to incremental improvement in bonuses. Most companies 

use two or more performance measures in their incentive plan.  Mallin (2007) lists the 

following potential performance criteria: 

 

• shareholder return 
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• share price 

• profit-based measures 

• return on capital employed 

• earnings per share  

• individual director performance   

 

Murphy (1998) found out in his research that the primary determinant of executive 

bonuses is accounting profits. He points out that there are, however, fundamental 

problems with all accounting measures as they are backward-looking and short-run 

and that managers focusing only on accounting profits may avoid actions that reduce 

current profitability but increase future profitability. He continues that accounting 

profits can be manipulated through discretionary adjustments in accruals or by shifting 

earnings across periods. In addition, Murphy finds budget-based performance 

standards problematic as they might create incentives to avoid such actions that might 

have an undesirable effect on the next year’s budget.  

 

Sykes (2002) states that executive remuneration is often determined in such a way that 

motivates short-termism. Sykes (2002) continues that as EBITA (earnings before 

interest, tax and amortization) is widely used as a measure of earnings, managers may 

be inclined to gear up the firm ignoring the interest charge for the debt. 

 

Bebchuk and Fried (2004) point out that if salary and bonuses are to generate desirable 

incentives, their amounts should depend on the executive’s own performance. Salary 

increases should correlate strongly with executive performance relative to that of other 

managers in the industry during the preceding period. Likewise, bonus plans should be 

designed to reward an executive only for the executive’s own contribution to the firm’s 

bottom line.  

 

Bebchuk and Fried (2004) continue that although most bonus payments are regarded 

as performance-based, they often are only weakly tied to performance. Bonuses are 

often conditioned on easily attained performance targets that do not necessarily reflect 

good performance relative to peer companies. Bebchuk and Fried add that bonus 

programs often reward executives for criteria that have nothing to do with managerial 

performance. Such examples are positive developments in the market or in the whole 

sector or other types of good luck.  Murphy (1998) finds that bonuses tied to timeless 
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standards may offer good incentives as they are less easy to influence. Such standards 

are, for example, standards based on cost of capital and the ones based on industry peer 

groups.  

3.3. Stock options 

Hall (2000) theorizes that executive stock options are “call” options, giving the 

recipient the right, but not the requirement, to buy a share of stock at a pre-specified 

exercise price for a pre-specified term. Options are usually granted “at the money”, 

meaning that exercise price matches the stock price at the time of the grant. A small 

minority of options are granted “out of the money”, with an exercise price higher than 

the stock price. Hall (2000) continues that an even smaller minority of executive stock 

options are granted “in the money” with an exercise price lower than the stock price.  

 

According to Hall (2000) the main goal in granting stock options is tying pay to 

performance. Shareholders wish to focus managers’ attention to firm’s long-term 

performance and therefore aim to tie compensation to a forward-looking performance 

measure. Options and stock ownership provide powerful incentives to focus on 

increasing shareholder wealth. Salaries, in contrast, are unrelated to firm’s 

performance (Conyon 2006). Hall (2000) continues that while accounting profits 

measure the past ignoring the future, the stock markets are the best forward-looking 

measure. Extending the option grants vesting period encourages a farsighted 

perspective. 

 

Hall (2000) found out that most of the U.S. firms do not pay sufficient attention to the 

way option contracts are designed. Murphy (1998) points out that conceptually, the 

parameters of an option contract suggest a multitude of design possibilities. The 

exercise prices can be indexed to the industry or market, or options can be forfeited 

unless a performance trigger is reached.  

 

Jensen and Murphy (1990b) state in their earlier research that compensation contracts 

based on company performance relative to comparable companies provide sound 

incentives for CEOs. This insulates executives from factors that are not in their hands, 

such as the on-going financial crisis and poor overall stock market performance. 

However, Murphy (1998) found out that out of the 1,000 sample firms used in his study 

only one offered indexed options, where the exercise price varies with the return on a 
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market or industry index, while just two firms had exercise prices that grew over time 

in a predetermined manner. According to Hall (2000), one reason behind the low usage 

of indexed options is the U.S. accounting rules, which penalize this type of option 

contracts. 

 

Murphy (1998) points out that options are an expensive way of conveying 

compensation because risk-averse managers demand large premiums for accepting 

risky options rather than safe cash. Bebchuck and Fried (2004) noted, however, that 

outsiders’ enthusiasm for equity-based compensation in the 1990s created an 

opportunity for managers to obtain additional option compensation without offsetting 

reductions in their cash compensation. Because of its performance sensitivity, option 

pay has been easier to defend and legitimize than cash compensation.  

 

Murphy (1998) highlights that stock options provide a direct link between managerial 

rewards and share-price appreciation but the incentives do not mimic the incentives 

from stock ownership. As the value of options increases with stock price volatility, the 

executives with options are given an incentive to engage in riskier investments. The 

options lose incentive value once the stock price falls sufficiently below the exercise 

price and executives perceive little chance of exercising their options. This loss on 

incentives is a common justification for option reprising following share-price declines.  

 

In Finland, stock option adoption is found to be a pro-cyclical phenomenon, becoming 

more common and selective during a downturn. Specifically, options schemes were first 

introduced in Finland in the late 1980s, and after the deep depression they were 

reviewed again in 1994, after a particularly prosperous year in the stock market. The 

stock option boom coincided with the bull market of the late 1990s. In the years 1998-

2000, broad-based stock options became very popular, especially in newly listed firms. 

However, after the stock market downturn, the number of newly launched options 

schemes, especially broad-based ones, declined significantly. (Jones et al. 2006) 

3.3.1. IFRS 2 and options 

International Accounting Standards Board (IASB) prepared the International Financial 

Reporting Standards 2 (IFRS 2) aiming to improve the information reported 

concerning option compensation and to facilitate the understanding of costs caused to 

companies by such option adoptions. Another reason behind the adoption of IFRS 2 
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was the corporate accounting scandals and the aim to improve reporting. IASB aimed 

to re-establish investor and, more generally, stakeholder confidence on companies’ 

reporting. The adoption of IFRS 2 brought difference to the way in which options are 

reported in companies’ accounts. Since 2005 it became obligatory for Finnish stock 

listed companies to report according to IFRS 2. In addition, companies had to present 

IFRS 2004 figures for comparison purposes. The adoption of IFRS had a significant 

(negative) effect on the annual incomes of such companies that had large amounts of 

option-based remuneration. Heinonen (2007), for example, reports in his thesis that 

the adoption of IFRS 2 brought a 62 million EUR decrease to Nokia’s operating profit 

in 2004.  

 

IFRS 2 requires that companies must deduce the costs from option adoptions from 

their incomes. It is noted that “the issuance of fully vested shares, or rights to shares, 

is presumed to relate to past service, requiring the full amount of the grant-date fair 

value to be expensed immediately” (Kocan 2009). However, IFRS 2 does not specify 

how, and with which method, options should be valued thus giving companies some 

freedom to value their options according to their purposes. In addition, IFRS 2 does not 

specify which volatility to use in option valuation. It does, nevertheless, state that 

companies should specify how expected volatility is calculated and to which extent it is 

based on historical volatility.  

 

Heinonen (2007) found out in his study of Finnish stock listed companies during years 

2003 to 2005 that when valuing options Finnish companies used smaller volatilities 

than what the historical volatilities for respective vesting period would have been. He 

further discovered that in practice Finnish companies poorly disclosed how they had 

calculated the volatility used in their calculations. Heinonen (2007) adds that the 

majority of Finnish companies valued options with Black-Scholes (1973) model. The 

next section gives further information about the model and its underlying assumptions.  

3.3.2. Black and Scholes option pricing model 

From the firm perspective stock options are valued at the firm’s cost of making the 

grant (Core and Guay 1999). This is the opportunity cost forgone by not selling the 

options in the open market.  Murphy (1999) points out that the most common 

methodology used to value incentive options is still Black and Scholes (1973) model 

despite its disadvantages.  
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Black and Scholes (1973) provide an estimate of the price that an executive would 

receive for an option if he would sell it. The model has several underlying assumptions, 

which Murphy (1999) finds problematic. The model assumes constant dividend yield 

and stock price volatilities, which are less of an issue for short-term tradable options 

than for long-term incentive options. Moreover, executive options are typically subject 

to forfeiture in case of CEO dismissal, reducing option value to CEO (and the cost to the 

firm of granting such options).  

 

Black and Scholes model assumes that options can only be exercised at the expiration 

date, but executive options can typically be exercised at the time of vesting. Murphy 

(1999) notes that this has an ambiguous impact on option value: an outside investor 

would pay more for an early exercise, but risk-averse, undiversified CEOs tend to 

exercise options earlier than would be optimal for an outside investor, reducing the cost 

of options to the issuing firm. Hall and Murphy (2000) add that a common option 

theory assumes freely tradable options with widely available hedging options, neither of 

which necessarily holds for executive options.  

 

To summarize, some of the assumptions underlying the Black and Scholes method are 

unlikely to hold in practice, meaning that the employees value an option differently 

from the firm. Since executives are typically risk-averse, undiversified and may be 

disallowed from trading the options or hedging their risk by selling short the firm stock, 

actual option value considered by the manager is typically less than its Black-Scholes 

value (Hall 2000, Lambert et al. 1991). Jensen et al. (2004) state that companies want 

to ensure that the premium paid for granting executive stock options is lower than the 

increase in executive’s performance implied by those options.  

3.4. Restricted share plans 

Many companies compensate their CEOs in forms of company stock. Shares may be 

awarded with limits on their transferability for a set time, usually a few years, and with 

requirements that various performance criteria should be achieved (Mallin 2007). 

According to Murphy (1998) approximately 28% of the U.S. S&P 500 firms granted 

restricted stock to their CEOs in 1996. 
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According to Bebchuk and Fried (2004) it might be argued that restricted stock awards 

can be superior to conventional options if executives to whom these shares are given 

are precluded from selling them for a long period of time. This would provide 

executives with incentives to focus on long-term value and avoid short-termism. 

Bebchuk and Fried (2004) state, however, that any option plan can be structured to 

include restrictions on managers’ ability to exercise the options in a short period of 

time.  

3.5. Other forms of compensation 

Other forms of compensation consist of pension plans and benefits, such as car, 

healthcare etc. (Mallin 2007). Top U.S. executives routinely participate in executive 

retirement plans. Most of the pension plans used for employees are designed to be 

“qualified” for favorable taxable treatment. The firm gets a current deduction for 

contributing funds to qualified plan for employees. The deduction is the same that the 

firm would have received if it had paid the amount of the contribution to employees in 

the form of salary. Employees, however, do not pay income taxes on the pension money 

until they retire and begin receiving payouts from the plan (Bebchuk and Fried 2004).  

3.6. Who sets CEO pay 

Agency theory maintains that companies seek to design the most efficient 

compensation packages possible in order to attract, retain and motivate CEOs. Bebchuk 

and Fried (2004) argue that executives are inclined to working less and being paid 

more. Therefore, permitting CEOs to set their own pay would generate large agency 

costs. In the agency model, shareholders set pay and, as shareholder representatives, 

the board is entrusted with pay decisions. In practice the compensation committee of 

the board determines pay on behalf of the shareholders (Jensen et al. 2004). Conyon 

and Peck (1998) found out that the link between pay and performance is greater in 

companies that have established compensation committees.  

 

Under the official theory of managerial compensation the board is expected to bargain 

at arm’s length with managers over their pay, solely with the interest of the firm and its 

shareholders in mind (Bebchuk and Fried 2004). In most firms, ultimate decisions over 

executive pay are made by outside members of the board of directors.  
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Conyon and Mallin (1997) stress that CEO compensation should be linked to company 

performance for incentive reasons. According to Jensen and Meckling (1976) large 

companies tend to have more equity compensation as they are more difficult to 

monitor. Therefore it can be expected that the CEOs of large companies receive a higher 

proportion of their compensation as performance related bonuses and equity 

compensation. CEO pay level in large companies is also expected to be higher than in 

small companies as large companies require managers who are more talented and 

therefore require greater compensation (Murphy 1999). According to Murphy (2003), 

“new economy” firms are usually small in turnover but large in market capitalization 

and rely heavily on equity compensation. 

 

According to managerial power theory, CEOs have influence on their salaries. Bebchuk 

and Fried (2004) state that given that executives do not naturally seek to maximize 

shareholder value there is no reason to expect that the board of directors would 

automatically act in this way. They continue that directors’ own incentives and 

preferences do matter. According to managerial power theory, directors have financial 

and non-financial incentives to favor executives and because directors only hold a 

fraction of firm shares, their holdings are insufficient to outweigh their incentives and 

tendencies to side with executives. Bebchuk and Fried (2004) add that directors have 

had neither the time nor the necessary information to serve shareholder interests when 

determining executive compensation.   

 

Murphy (1998) states that it is apparent that CEOs and other top managers exert at 

least some influence on both the level and structure of their pay. Bebchuk and Fried 

(2004) support Murphy, stating that the arm’s-length model has not taken place. 

Bebchuk, Fried, and Walker (2002) and Bebchuk and Fried (2003) argue that the 

recent escalation in executive pay reflects the actions of incumbent executives who can 

raise their own pay by exercising influence over hand-picked board of directors. 

According to Bebchuk and Fried (2003), the board and compensation committee 

cooperate with the CEO and agree on excessive compensation, settling on contracts that 

are not in shareholders’ interests. They argue that market constraints and the social 

costs resulting from excessively favorable pay arrangements are not sufficient in 

preventing considerable deviations from optimal contracting.  

 

Jensen et al. (2004) state that Bebchuk and Fried (2003) assessment is somewhat 

overstated, because it cannot explain the dramatic increase in stock options (which, in 
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turn, largely explains the pay escalation). Jensen et al. (2004) continue that executives 

hired from outside of the firm typically earn higher wages than executives promoted 

internally, suggesting that poor negotiating abilities on the part of remuneration 

committees may explain more of the increase than captive board members catering to 

entrenched managers. 

 

Conyon (2006) supports Jensen et al. (2004) statement and finds empirical evidence, 

when documenting changes in executive pay and incentives in U.S. firms between 1993 

and 2003. According to Conyon, the growth in total CEO pay is due to an increase in 

option and restricted stock compensation rather than salary. He states that evidence is 

less consistent with managerial power theory, since risk-averse managers would prefer 

cash compensation to more risky equity-based compensation. Conyon (2006) 

continues that compensation committees containing affiliated directors do not set 

greater pay or fewer incentives. 

3.7. Threat of CEO dismissal as a means for controlling CEO actions 

The eagerness of boards to fire inadequately performing CEOs has received attention 

and has been regarded as a sign of improved corporate governance (Lyons 1999). The 

incidence of boards firing CEOs in 1990s was somewhat higher than in the previous 

decades. Huson, Parrino and Starks (2001) found evidence that CEO dismissal for poor 

performance has become more common. Specifically, they found out that the 

frequencies of forced CEO turnover in the 1983 to 1994 period were about twice as high 

as the probability in 1971 to 1982 time period. Moreover, the CEO appointed following 

the dismissal was more likely to be someone from outside of the firm in the later time 

period. Huson et al. (2004) also found out that post-turnover performance 

improvements tended to occur in those companies that hired CEOs from outside of the 

firm.  According to Weisbach (1998), the willingness of firing CEOs for poor 

performance has been seen as a result from an increased role of independent directors. 

 

Bebchuk and Fried (2004) are of the opinion that boards’ willingness to fire poorly 

performing CEOs shows that boards can negotiate at arm’s length over compensation, 

but CEO dismissal fails to demonstrate the existence of an arm’s-length relationship 

between managers and boards. According to Subramanian et al. (2003) study, CEO 

dismissal was rare and only one percent of all CEOs in more than 1000 USA based 

firms resigned or were forced out each year (1993 to 1999) because of poor 
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performance. Another study of McNeil et al. (2003) discovered that the turnover of 

CEOs of public companies was considerably less sensitive to performance than the 

turnover of CEOs of corporate subsidiaries. Bebchuk and Fried (2004) continue that 

CEOs of public companies usually have to perform dismally or abuse their power in 

order to be dismissed. They add that for the board to take such a step there must be 

substantial outside pressure produced by a highly significant and visible managerial 

failure or unethical behavior.  

 

However, Finnish boards have been more willing to dismiss CEOs for poor 

performance. A recent study by Shareholders’ Association (Osakesäästäjien Keskusliitto 

2009) shows that over a third of Finnish stock listed companies had changed their CEO 

during a time period of less than two years. The ongoing economic depression has 

increased the boards’ willingness to dismiss poorly performing CEOs. The study shows 

that average CEO tenure in Finnish stock listed firms is four years and that CEO 

turnover is highest in “new economy” industry. According to the study, the CEOs who 

had stayed the longest in their positions were also block holders in the companies they 

manage.  

 

Core and Larcker (2002) assume that companies choose optimal managerial equity 

incentives when they contract but transaction costs prohibit continuous re-contracting. 

CEO turnover can be seen as a new opportunity to design the structure of managerial 

incentive contracts. Blackwell, Dudney and Farrell (2007) documented changes in 

compensation structure following CEO turnover occurring between 1982 and 1990 

relating them to future performance. They found out that compared to outgoing CEOs, 

incoming CEOs derived a significantly greater percentage of their compensation from 

option grants and new stock grants. 

 

Blackwell, Dudney and Farrell (2007) found out that post-turnover performance was 

positively associated with new stock grants as a percentage of total compensation. They 

also found limited evidence that future operating income was positively associated with 

option grants following forced turnover and that post-turnover improvement in 

operating income was positively associated with an increase in new stock grants for the 

incoming relative to the outgoing CEO. 
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4 PREVIOUS RESEARCH ON EXECUTIVE COMPENSATION 

This chapter provides an overview of the previous research on executive compensation 

in the United States and Finland. This section introduces the most important previous 

studies on “new economy” firms and explains the main findings on the specific 

characters of “new economy” firms compared to their “old economy” counterparts.  

4.1. Previous U.S. research on executive compensation 

Research on CEO compensation and company performance has been carried out by 

academics from different disciplines around the world. Jensen and Meckling (1976) 

theorize that ownership concentration normally acts as an incentive to managers to 

work harder and to investors to monitor the management. Jensen and Meckling (1976) 

continue that large companies tend to have more performance related compensation 

than smaller companies while Milgrom and Roberts (1992) add that there is a positive 

relationship between a firm’s growth opportunities and equity compensation. 

 

Hartzell and Starks (2003) analyzed 1914 firms in 1992-1997 reporting that 

institutional ownership concentration is positively related to executives’ pay-

performance compensation sensitivity but that it negatively relates to compensation 

level. They conclude that institutions serve a monitoring role in reducing agency 

problems between shareholders and executives and add that clientele effects exist for 

certain compensation structure companies, suggesting that institutional preferences 

play a role in structuring compensation packages.  

 

Lewellen et al. (1987) analyzed compensation data for the five highest paid executives 

in each of 49 large U.S. manufacturing companies for the period of 1964-1973. Their 

analysis shows that the components of pay for senior executives varied considerably 

across companies, in such a way that could not be explained easily by tax effects. There 

was empirical evidence that stock return variance was negatively related to cash 

compensation and positively related to equity incentives. However, they found no 

significant impact of systematic risk, measured by beta coefficient, on compensation 

measures. Still, they found proof for their hypothesis that companies try to provide 

incentives for senior managers to make decisions consistent with shareholder value 

maximization. Their evidence implies that knowledge of companies’ managerial 
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compensation packages may be required to understand companies’ investment and 

financial decisions (ibid.). 

 

Jensen and Murphy (1990a) studied performance pay and top-management incentives 

in their study consisting of 7,750 CEO-year observations from 1974 to 1986. They 

estimated pay-performance relation for CEOs and discovered that CEO wealth changes 

$3.25 for every $1,000 change in shareholder wealth. They added that most CEOs only 

held fractions of firms’ equity and ownership levels had declined over the past 50 years. 

In addition, Jensen and Murphy (1990a) hypothesized that public and private political 

forces had a diminishing effect on pay-performance sensitivity. They continued that the 

declining pay-performance relation and the level of CEO pay since 1930s were 

consistent with their hypothesis.  

 

Garen (1994) analyzed principal-agent model to determine how well it explains 

variations in CEO incentive pay and salaries. He used data consisting of 415 CEOs in 

the year 1988 and found out that pay-performance sensitivity was weakly negatively 

related to stock volatility and covariance with market returns. 

 

Himmelberg et al. (1999) used a panel data of 300 to 400 firms per year from 1982 to 

1992 to examine managerial equity ownership. They discovered that managerial 

ownership was explained by key variables in the contracting environment in ways 

consistent with the predictions of principal-agent models. Himmelberg et al. (1999) 

argue that a large proportion of the cross-sectional variation in managerial ownership 

is explained by unobserved firm heterogeneity. They found no evidence that changes in 

managerial ownership would affect company performance, when controlling for 

observed firm characteristics and firm fixed effects. 

 

Lam and Chng (2006) found consistent evidence with agency theoretical predictions 

showing that executive stock option grants have value implications for company 

performance. They studied the topic by analyzing various motivations for the use of 

such grants in executive compensation.  Their findings suggest that the extent of the 

use of option grants is commensurate with the discretionary powers of management 

and the attendant agency costs. They further discovered that option grants were made 

when there was insider buying activity and suggested that this could be a signal for 

favorable price sensitive news. However, contradictory to the Black and Scholes (1973) 

model, they did not find a positive relation between company risk and the use of 
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executive option compensation. In addition, they did not find evidence for a self-

selection phenomenon, according to which companies with more risky cash flows 

would use more executive stock option grants. Tax considerations and cash 

conservations were also found to offer insignificant motivations. Lam and Chng (2006) 

concluded that executive stock option grants are mainly incentive-compatible with 

companies’ efforts to resolve agency costs and offer credible and visible indication that 

companies have positive insider information. 

 

Core and Guay (1999) analyzed a dataset consisting of 6,214 CEO-year observations in 

the years 1992-1997 predicting that firms give annual option grants and restricted stock 

to CEOs to manage the optimal level of equity incentives. They modeled optimal CEO 

equity incentive levels by measuring deviations between CEO equity holdings and 

optimal levels. As a result, they found a negative relation between these deviations and 

grants of new incentives from options and restricted stock. Core and Guay (1999) 

concluded that companies set optimal equity incentive levels and grant new equity 

incentives in such a way that is consistent with economic theory.  

 

Guay (1999) analyzed the sensitivity of CEOs' wealth to equity risk. His data sample 

consists of 278 CEOs in 1993. He found out that the sensitivity of option portfolio to 

stock volatility is significant to most CEOs, while the sensitivity of stock portfolio is 

only significant in financially distressed firms. Table 1 summarizes the main empirical 

findings of the executive compensation studies in the United States.   
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Table 1 Summary of empirical research of studies on executive compensation in the 
United States 

Author(s) 
 

Year 
 

Used data set 
 

Key findings 
 

Lam and 
Chng 

2006 
 

83 companies in 
1992-2001 and 409 
in 1997 to 2001 
 

Executive option grants have value implications on 
company performance and they signal for positive price 
sensitive information. 

Hartzell and 
Starks 
 

2003 1,914 US companies 
in 1992-1997 
 

Institutional ownership concentration is positively related 
to executives’ pay-for-performance compensation 
sensitivity and negatively related to compensation level. 
Institutions serve a monitoring role and a role structuring 
compensations. 
 

Guay 
 

1999 
 

278 CEOs in 1993 
 

Sensitivity of option portfolios to stock volatility is 
significant to most CEOs, while the sensitivity of stock 
portfolio is only significant in financially distressed 
companies. 
 

Himmelberg 
et al. 
 

1999 
 

300-400 companies 
p.a. in 1982-92 
 

No evidence that changes in managerial ownership would 
affect company performance  

Core and 
Guay 
 

1998 
 

6,214 CEO-year 
observations in 
1992-1997  
 

Companies set optimal equity incentive levels  

Garen 
 

1994 
 

415 CEOs in 1988 
 

Pay-performance sensitivity is (weakly) negatively related 
to stock volatility and covariance with market returns.  
 

Milgrom and 
Roberts 
 

1992 
 

Theory 
 

There is a positive correlation between the firm's growth 
opportunities and equity compensation. 
 

Jensen and 
Murphy 
 

1990a 
 

7,750 CEO-year 
observations in 
1974-86 
 

Positive relationship between changes in CEO 
compensation and changes in shareholder wealth. 
 

Lewellen et al. 
 

1987 
 

5 top executives in 
49 manuf. 
companies in 1964-
73 
 

Stock return variance is negatively related to cash 
compensation and positively to equity incentives. No 
significant impact of systematic risk (stock beta) on 
compensation measures.  
 

Jensen and 
Meckling 
 

1976 
 

Theory 
 

Some ownership concentration is typically efficient to 
provide managers with incentives to work and large 
investors with an incentive to monitor management. 
Large companies tend to have more performance-related 
compensation.  
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4.1.1. Previous U.S. research on executive compensation in the “new 
economy” industry 

Anderson et al. (2000) examined differences in compensating top executives by 

estimating a system of simultaneous equations that was designed to accommodate 

interconnections between performance, the level of compensation and the mix of 

compensation components. They document that the shares of both bonus and option 

pay increase with performance and that the pay level and the extent of incentive pay 

positively affect company performance. They further identified economic factors that 

may influence the use of options and showed that there are significant differences in 

these factors between “new economy” firms and other industries. In addition, while 

much of the greater use of options in “new economy” companies is explained by the 

economic factors, significant residual differences remain. They also found that, when 

performance and other factors are considered, the level of executive pay in a “new 

economy” industry is not higher than in other industries (ibid.). 

 

Ittner et al. (2003) complemented Anderson et al. (2000) study by analyzing “new 

economy” firms in the years 1998 to 1999. Ittner et al. (2003) document that new 

economy companies differ in many respects from “old economy” firms by being smaller 

in size (in terms of sales and the number of employees but not in terms of market 

value), are growing more rapidly, are investing more intensively in research and 

development, and have significantly lower marginal tax rates and accounting returns 

than their “old economy” counterparts.  They found similar evidence as Anderson et al. 

(2000) of stock option grants being higher in “new economy” companies than in “old 

economy” companies and employee retention objectives ranking as the most important 

goal of equity grant programs in “new economy” firms. They document that equity 

grant programs have a significant impact on new hire grants, but not subsequent 

grants. 

 

Murphy (2003) studied “new economy” firms in the time period from 1992 to 2001 and 

found evidence which complements Ittner et al. (2003) results in a number of 

dimensions. Murphy (2003) found that “new economy” companies are more likely to 

offer stock options or restricted stock to their top-five executives than “old economy” 

companies.  He continues that in 1992, the median CEO in a “new economy” firm 

received 33.6% of his pay in options or stock and by 2001 over 80% of the median “new 

economy” CEO’s compensation came in the form of stock-based pay. For “old 
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economy” firms the median CEO received about 25% of his pay in options or stock in 

1992 and the proportion increased to nearly 60% by 2001.  

 

Canarella and Gasparyan (2008) examined the relation between executive 

compensation, firm size and company performance on a panel of ‘‘new economy’’ 

companies in the USA over the period 1996- 2002. They found evidence that the effect 

of firm size on CEO compensation became more significant after the stock market crash 

of 2000. They further discovered that company performance had less effect on CEO 

compensation on the latter time period. In addition, estimates on company 

performance are more sensitive to the estimation method and the specification of the 

error structures. Table 2 summarizes previous empirical findings on U.S. studies on 

executive compensation in “new economy” companies.  

 

Table 2 Summary of U.S. empirical research on executive compensation in “new 
economy” companies 

 

4.2. Previous research on executive compensation in Finland 

This part of the study draws an overview on the existing previous research on executive 

compensation in Finland. The share of performance-based remuneration of total 

compensation has been increasing in Finland. Kauhanen and Piekkola (2006) 

Author(s) 
 

Year 
 

Used data set 
 

Key findings 
 

Canarella and 
Gasparyan 
 

2008 
 

Sample of 48 
(unbalanced) panels 
from 1996-2002 
 

Effect of firm size on CEO compensation in 
the new economy companies is more 
significant after the stock market crash of 
2000. 
 

Murphy  
 

2003 
 

1992-2001 data from a 
proprietary sample of 
U.S. companies 
 

The distinguishing characteristic of the ”new 
economy” companies is the extensive use of 
stock options as compensation. 

Ittner et al. 
 

2003 
 

1998 and 1999 data 
from a proprietary 
sample of U.S. 
companies 
 

“New economy” companies rely more on 
stock-based compensation than “old 
economy” companies. 

Anderson et 
al. 

2000 Sample of 1,724 
companies in 1992 to 
1996 

Grants of stock and options in “new 
economy” companies remain higher than in 
“old economy” companies when controlling 
for different characteristics. 
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document that in the beginning of 1990s around 10% of employees received 

performance-based remuneration whereas in 1998 the respective figure was 50%. They 

add that companies adopted performance-based pay packages in order to get more 

flexibility into remuneration. 66% of the companies in their data sample aimed to 

improve employees’ motivation with performance-based pay.  

 

Miettinen (1995) studied Finnish stock listed companies and found out that pay-

performance sensitivity for CEO option schemes was 18% for every 10% change in 

shareholder wealth. Miettinen (1995) continues that the firm size and ownership do 

matter and that option schemes are more likely in larger companies and in companies 

where the proportion of foreign ownership is high.  

 

Viittaniemi (1997) studied a sample of 118 listed and non-listed Finnish companies in 

the years 1989-1993 and found significant pay-performance sensitivity for total 

compensation but none for cash compensation. He found evidence that a 1.1% change 

in CEO total compensation was linked to 10% change in shareholder wealth. He 

concludes that the firm size was the most important determinant of compensation, 

while stock returns and accounting figures played only a minor part.  

 

Korhonen (1997) aimed to identify factors having an effect on executive compensation 

in Finland. He studied 27 Finnish stock-listed firms in a survey made in 1997, which 

was complemented with interviews. He analyzed bonus plans and option 

compensation. The pay-performance sensitivity of the option plans was tested by 

running regression analysis to evaluate whether certain firm characteristics influence 

stock option plans’ intensity. Korhonen (1997) found out that accounting-based bonus 

plans were common in Finland. In fact, only one firm in the sample did not have bonus 

plans for their executives. Korhonen (1997) adds that compensation systems were not 

well developed, that accounting-based incentives were typically budget-based and that 

traditional performance metrics, such as ROI and ROE, were still used instead of more 

developed metrics such as EVA. Only 13% of the companies in his sample based their 

bonus plans on EVA, with 17% firms having plans for the future adoption of EVA as a 

performance metric. Korhonen (1997) continues that it was uncommon for companies 

to have unlimited maximum bonuses for executives. In those companies that had limits 

for maximum bonus, the average cap was 26% of the base pay. Average annual bonus in 

his sample was 14%.   
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Korhonen (1997) further discovered that option compensation was typically tied to 

overall market development and that options were not indexed. He found out that at 

the time of his study, firms did not consider option plans as a part of executives’ total 

compensation and, that in the sample group, only 22% of the companies claimed taking 

into account the value of stock option compensation when determining executives’ total 

compensation. This was possibly because of the accounting treatment of options before 

IFRS 2, as the earlier accounting rules did not require companies to deduce granted 

option values from their annual incomes.  

 

Renfors (2000) analyzed the link between company performance and productivity and 

managerial ownership. He did not find any significant relationship between insider 

ownership and company performance. However, he found a negative relationship 

between manager and director ownership and firm productivity.  In addition, Renfors 

(2000) found a negative relationship between large block owners of equity and firm 

stock performance.  Renfors further analyzed the determinants of managerial and 

director ownership levels and found out that firm sales, leverage, investment intensity, 

accounting profitability and shareholder dispersion are all negatively related to 

management ownership share, while the degree of tangible investments and sales 

growth are positively related.  

 

Auvinen (2000) investigated a sample of Finnish listed companies. He found out that 

firm size, foreign ownership, ownership concentration, leverage and growth all 

positively contribute to the existence of stock option compensation schemes.  

 

Kekäläinen (2001) studied managerial compensation in Finnish companies based on a 

survey of 50 firms. The survey was complemented with interviews. She discovered that 

managerial compensation differs remarkably by industry and firm size. Kekäläinen 

(2001) documented that out of the 50 firms 78% (39) companies had adopted bonus 

programs for executive compensation. She found out that in 68 % of the companies 

bonus pay was from 10 to 30 % of executives’ cash compensation. In her data sample 

only 2.5 %   of the companies awarded over 50 % of cash compensation as bonuses.  

 

Kekäläinen (2001) found that the likelihood of performance bonus systems is not well 

explained by firm-specific internal or external factors. However, the likelihood of equity 

incentives can be explained by firm specific factors such as industry, firm age and 

foreign ownership. Kekäläinen’s (2001) study showed that firm age and foreign 
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ownership increase the likelihood of equity-based compensation. Interestingly, option-

based remuneration was significantly linked to “new economy” companies, “old 

economy” counterparts relying more on bonus compensation. These findings are 

consistent with Murphy’s (2003) studies on U.S. based “new economy” companies.  

 

Pasternack (2002) complemented the previous studies on stock options by analyzing 

224 Finnish firm years in 1993-1998. He found out that companies with higher 

ownership concentration and financial liquidity have lower probability of stock option 

adoption. His study showed that companies with institutional owners are more likely to 

adopt executive stock options. In addition, investment intensity and historical market 

return are positively related to the likelihood of adopting an executive stock option 

program.  

 

Rosenberg (2004) analyzed the relation between firm characteristics and the use of 

stock option plans. According to his study, large firms tend to use stock options plans. 

He found a positive relationship between the level of free cash flow and the likelihood 

of stock option adoptions. Pasternack and Rosenberg (2002) studied 295 firm-years 

between 1987 and 2000 and found a positive relation between incentives to increase 

stock price and risk and the degree of investment. Their findings showed a positive 

relation with stock option incentives and firm value.  

 

Nurminen (2004) analyzed 258 CEO years in 1998 to 2002 showing that CEO 

compensation has grown with the introduction of stock option plans. He found out that 

CEO cash compensation is mainly determined by CEO characteristics and firm size. 

Nurminen (2004) continued that stock return-based factors are important in 

explaining cross-sectional differences in pay-performance sensitivities. In addition, 

CEO characteristics, firm size, investment, and monitoring variables are significant in 

explaining differences in pay-performance sensitivities.  

 

Mäkinen (2007) studied stock option schemes and CEO compensation by analyzing 

individual-level compensation data in years 1996 to 2002. Mäkinen found out that CEO 

total compensation is highly related to changes in stock market measures of company 

performance. He further discovered that the share of foreign ownership is positively 

associated with the level of CEO compensation. Moreover, ownership concentration is 

negatively related to the level of compensation in the pooled model. Mäkinen showed 
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that the size of the board is positively related to the level of compensation, especially to 

the level of base salary and bonus.  

 

Jones et al. (2006) examined the adoption of selective and broad-based stock option 

programs with the main focus on examining how firm characteristics and stock market 

conditions influence adoption patterns. They studied all publicly listed Finnish 

companies in the years 1992 to 2003. Jones et al. (2006) found a large and significant 

correlation between the stock market conditions and the use of stock option 

compensation. They reported a significant drop in the number of option schemes after 

the stock market crash of 2000. Their findings are consistent with the hypothesis that 

the decline in market values would cause a decline in options issued. Their results were, 

however, inconsistent with Murphy’s (2003) previous empirical findings that during a 

downturn companies would replace their old under-water schemes with lower exercise 

prices. Jones et al. (2006) findings suggest that selective and broad-based schemes are 

aimed to solve different types of agency problems. They continue that share returns 

from the past year affect the adoption of targeted stock options, but there is no effect on 

broad-based plans. Jones et al. (2006) found only weak evidence for liquidity 

constraint hypotheses and no evidence for the hypothesis that foreign ownership 

influences the adoption of option schemes.  

 

Kylmälä (2008) studied the use of option-based remuneration before and after the 

stock market crash of 2000, which was related to the bursting of the “new economy” 

bubble. Kylmälä studied 74 firms in the time horizon from 1996 to 2005. He divided his 

sample to two time periods - before and after the market decline of 2000 - in order to 

find out whether there was a difference in granting options. Kylmälä (2008) found 

contradictory evidence to Jones et al. (2006) study and discovered that the share of 

foreign ownership was significantly related to stock option adoptions in the former time 

period and the share of intangible assets and industry (“new” versus “old” economy) 

were significantly related to stock option adoptions in the later time period.  He further 

discovered that option remuneration had decreased significantly after the stock market 

crash.  

 

Heinonen (2007) studied the volatilities used when valuing options. His data consisted 

of Finnish stock listed companies during the years 2003 to 2005. He hypothesized that 

firms would use smaller volatilities than companies’ historical volatilities when valuing 

options according to IFRS 2. He found proof for his hypothesis and assumed that 
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companies choose to use smaller volatilities in order to materialize smaller costs 

brought by option programs and to thus be able to present higher annual incomes. He 

believes that the probable reason behind this behavior lies in executive bonus plans, 

which are often tied to the firm’s net profit. Therefore, executives try to maximize net 

profits in order to receive maximum bonuses (ibid.).  

 

Table 3 summarizes the results of empirical research on executive compensation in 

Finland. Finnish studies have attempted to document the pay-performance 

sensitivities, bonus programs’ specific characteristics and determinants of stock option 

adoptions. Previous studies have also examined the ownership structures and their 

relation to executive pay structures. Unfortunately sample sizes, with few exceptions, 

are small and thus have weak statistical significance.  

 

Table 3 Summary of empirical research of studies on executive compensation in Finland 

Author(s) 
 

Year 
 

Used data set 
 

Key findings 
 

Kylmälä 2008 74 companies in 
1996 to 2005 

Option compensation had decreased after the stock market 
crash of 2000. 
 

Heinonen 2007 Finnish stock 
listed companies 
in 2003-2005 

Companies choose to use lower volatilities (than respective 
historical volatilities) when valuing options thus making the 
costs of granting options as low as possible. 
 

Mäkinen 2007 Individual-level 
compensation data 
in 1996-2002 
 

CEO total compensation highly related to changes in stock 
market measures of company performance. Share of foreign 
ownership is positively associated with the level of 
compensation. Ownership concentration is negatively 
related to the level of compensation, but only in the pooled 
model. The size of the board is positively related to the level 
of compensation, especially to the level of base salary and 
bonus. 
 

Jones et al. 2006 799 observations 
in 1992-2003 

Companies with higher market value per employee more 
likely to use option compensation. Share returns from past 
year affect the adoption of targeted options but not broad-
based plans. 
 

Nurminen 
 

2004 
 

258 CEO years in 
1998-2002 
 

CEO compensation grown with introduction of stock option 
plans. Cash compensation mainly determined by CEO 
characteristics and firm size. Stock return-based factors 
important in explaining cross-sectional differences in pay-
performance sensitivities, although CEO characteristics, firm 
size, investment, and monitoring variables are also 
significant. 
 

Pasternack 
 

2002 
 

224 firm-years in 
1993-98 

Firm-specific factors explain the likelihood of stock option 
awards well. Ownership concentration and financial liquidity 
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 reduce the likelihood, while the presence of institutional 
owners and CEO ownership share in the firm, as well as 
investment intensity and past stock returns increase the 
likelihood. 
 

Pasternack 
and 
Rosenberg 
 

2002 
 

295 firm-years in 
1987-2000 
 

Positive relation between incentives to increase stock price 
and risk and the degree of investment. A strong positive 
relation with stock option incentives and firm value. 

Kekäläinen 
 

2001 
 

Survey of 50 
companies 
 

Foreign ownership is positively related to the presence of 
equity-based incentive systems. 

Auvinen 
 
 
 

2000 
 
 
 

Sample of listed 
Finnish companies 
 
 

Size, foreign ownership, ownership concentration, leverage 
and growth all contribute positively to the existence of stock 
option compensation schemes.  
 

Renfors 2000 Sample of listed 
and non-listed 
Finnish companies 

Negative relation between manager and director ownership 
and firm productivity, negative relation between block 
owners and firm stock performance. 
 

Korhonen 1997 Survey of 27 
companies in 1997 
 

Compensation systems were not well-developed, options not 
indexed 

Viitaniemi 
 

1997 
 

118 listed and non 
listed Finnish 
companies in 
1989-93 
 

Significant pay-performance sensitivity for total 
compensation but none for cash compensation. 1.1% change 
in CEO total compensation per 10% change in shareholder 
wealth. Firm size is the most important determinant of 
compensation; stock returns or accounting figures only play 
a minor part. 
 

Miettinen 
 

1995 
 

Sample of listed 
Finnish companies 
 

Pay-performance sensitivity for CEO option schemes is 18% 
for every 10% change in shareholder wealth. Option schemes 
are more likely in larger companies and companies with high 
foreign ownership. 
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5 RESEARCH HYPOTHESES 

This chapter presents the research hypotheses for the empirical part of the study. The 

hypotheses are complemented with theoretical and empirical justifications, as well as 

expectations from the existing literature. 

 
Previous research relates company performance to compensation structure. Jensen and 

Meckling (1976) were among the first to address that aligning CEOs interests with 

shareholders’ gives the CEO an incentive to work harder and is expected to result in 

better company performance. Haugen and Senbet (1981) found support for this 

argument by showing that executives can be encouraged to maximize firm resources if 

part of their wealth is tied to company performance and valuation with, for example, 

stock option grants. Mehran (1995) supported the previous studies by finding a positive 

relation between company performance and valuation and the percentage of a 

executive’s compensation that is equity-based, such as option compensation. Thus the 

first and second testable hypotheses are formulated:  

 
Hypothesis 1: There is a positive relation between company performance and the 

proportion of option compensation calculated from total CEO compensation. 

 

Hypothesis 2: There is a positive relation between company valuation and the 

proportion of option compensation calculated from total CEO compensation. 

 

Shareholder uncertainty about the production function linking CEO actions to 

company value leads to contracts that are based on shareholders’ objectives (Murphy 

1998). Anderson et al. (2000) found out that the extent of executive incentive pay does 

have an effect on company performance and valuation. According to their study, the 

shares of both option and bonus pay are positively connected to company performance 

and valuation. Thus the third and fourth testable hypotheses are formulated:  

 

Hypothesis 3: There is a positive relation between company performance and the 

proportion of performance-based compensation calculated from total CEO 

compensation. 
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Hypothesis 4: There is a positive relation between company valuation and the 

proportion of performance-based compensation calculated from total CEO 

compensation. 

 

Based on previous studies and agency theoretical predictions, it is expected that the 

analyzed companies with higher proportions of performance-based compensation 

outperform the ones that have not tied managerial interests to shareholders’ as 

intensively. However, the incentive effects of executive performance-based 

compensation might not be observed during a short period of time. Thus it can be 

expected that the first and the third testable hypotheses show no significant positive 

relationship between company performance and performance-based compensation 

when measuring company performance during each separate year. However, markets 

may value CEO compensation’s incentive effects right away and thus the second and 

the fourth testable hypotheses are expected to show positive relationship between 

performance-based compensation and firm value during each separate year.  

 

As mentioned earlier, the incentive effects of CEO compensation are expected to show 

in a longer period of time. CEO actions taken during one year may be observable in 

later years. Thus it can be expected that all four hypotheses hold true when analyzing 

the five year time horizon from 2002 to 2006. Similar results can be expected when 

analyzing average performance-based compensation figures and average company 

performance and valuation figures calculated for each company for the time period 

2002-2006.  
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6 DESCRIPTION OF DATA 

This section describes the sample, data sources and variable measurement. The data for 

this study was drawn from various sources.  The data contains information on Finnish 

stock listed companies from the years 2002-2006.  Company performance variables, as 

well as control variables, were derived from Bureau Van Dijk’s Amadeus database. 

Information about CEO turnover was hand-collected from companies’ annual reports 

and compared with tax authorities’ records. 

 

As the purpose of the research was to study the “new economy” companies, the 

following industry sectors were included in the dataset; firstly the Information 

Technology sector, which covers Technology Software & Services, Technology 

Hardware & Equipment and Semiconductors & Semiconductor Equipment 

Manufacturers, and secondly the Telecommunications Services sector. The industry 

sector classifications were made using the Global Industry Classification Standard 

(GICS).  

 

Unlike in the U.S., where publicly listed companies are required to disclose detailed 

information on the top five executives’ compensation, Finnish listed companies 

typically disclosed only aggregated total compensation of the CEO and the board of 

directors in 2002-2006. To avoid measurement error biases associated with aggregated 

data, hand-collected individual-level CEO compensation data obtained from Finnish 

tax authorities’ registers was used in this study.  

 

Tax authorities’ data divides pay into different categories. Therefore, it is possible to 

categorize CEO compensation deriving from different origins. The categories are 

Amount of Cash Remuneration without Fringe Benefits, Value of Taxable Car Benefit, 

Benefit from Option to Purchase Shares of the Employer Firm and Other Fringe 

Benefits. Unfortunately the data does not separate which part of cash compensation is 

from performance-related bonuses and which is from fixed salary. 

 

Due to information availability restrictions, bonus ratio was estimated by using 2008 

bonus ratios, when available in the companies’ annual reports or internet pages, and by 

complementing the information with data obtained directly from companies. Some of 

the companies were not willing to disclose the bonus ratio from aggregate cash 

compensation figures and therefore those companies were left out of the study. Only 
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two companies disclosed such information, making the calculation of specific bonus 

ratios for each year possible. With the rest of the companies, an estimate was built 

using 2008 ratios. The tax authorities’ cash compensation figures were multiplied with 

the bonus percentage estimates in order to define bonus pay for the years 2002-2006. 

 

In addition, as this thesis analyzes the incentive effects of options, the option data 

information from tax authorities was not suitable for the research as it does not 

recognize options when they are granted, but only when they are exercised. Therefore 

option data was hand-collected from companies’ annual reports and, when not 

available, by contacting the companies directly. Those companies, where detailed 

option data could not be obtained, were left out of the study. Generally speaking, the 

information about option remuneration disclosed in the companies’ annual reports was 

not sufficient in the years 2002 and 2003. There was information about options but the 

information did not specify how many options were granted to CEOs, on which dates 

the options were granted, nor which option series the granted options belonged to. 

Option reporting improved with the adoption of IFRS 2 standards in 2005, impacting 

positively also on the year 2004, as companies were forced to present 2004 IFRS 2  

information for comparison purposes.  

 

The information on the yearly granted options and option programs was used to 

calculate the option values. Options were valued using the Black and Scholes (1973) 

option pricing model. The risk-free interest rate used in the calculation was the Finnish 

government’s five year bond rate of the granting year, which was collected from the 

Bank of Finland’s internet pages. Volatilities were calculated by using historical daily 

stock closing prices for one year’s time horizon. Share price information was retrieved 

from Nasdaq OMX internet pages. Stock splits were acknowledged in the calculations. 

The Black and Scholes (1973) model is presented in detail in the methodology part of 

this study.  

 

Table 4 Yearly sample size 

 2002 2003 2004 2005 2006 Total 
Sample no. 19 19 19 20 20 97 

 

Table 4 shows yearly sample sizes. The yearly sample size varies from 19 (years 2002, 

2003 and 2004) to 20 (years 2005 and 2006) companies. The yearly sample sizes are 
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rather limited as several companies were left out due to various data-collection issues 

(see Appendix 1). In addition to the lack of option and bonus compensation 

information, a couple of companies were left out as they had merged with another firm, 

or they were sold to a foreign firm, causing data availability issues and difficulties in 

analyzing company performance.  

 
The following table 5 summarizes CEO cash compensation and option compensation 

statistics in the review period. The monetary pay data has been deflated using the 

OECD consumer price indices and the year 2002 as the basis year. 

 

Table 5 Cash compensation 

Cash compensation (fixed salary + bonus) statistics  
 

EUR 2002 2003 2004 2005 2006 02-06 

N 19 19 19 20 20 97 

average 180,745 217,965. 254,462 283,032 309,859 250,187 
median 97,524 138,153 181,304 214,120 195,793 167,448 

standard dev. 205,060 221,978 251,158 276321 418,102 284,236 
min 0 38,055 1,213 0 0 0 
max 923,087 990,942 1,139,570 1,296,044 1,818,027 1,818,027 
*Prices are deflated with OECD consumer price indices using 2002 as basis year 

The arithmetic mean of CEO annual cash compensation, which includes fixed salary 

and bonus, was 181 thousand EUR in 2002. The deflated mean salary grew by 21% to 

year 2003 being 218 thousand EUR. The respective figure for 2004 was 254 thousand 

EUR (17% growth), 283 thousand EUR for 2005 (11% growth) and 310 thousand EUR 

for 2006 (9% growth). The arithmetic mean of CEO annual cash compensation for the 

time period 2002 to 2006 was 250 thousand EUR with deflated monetary prices. The 

median cash pay varied between 97 thousand EUR (in 2002) and 214 thousand EUR 

(in 2005).  

 

The data showed a large variation in the cash compensation figures. Minimum CEO 

cash compensation for the time period 2002 to 2006 was 0 (zero) EUR as Stonesoft 

Oyj’s CEO had agreed to not take salary before the firm would start to make profit 

(Stonesoft’s CEO is one of the founders of the firm). Arithmetic mean maximum cash 

compensation with deflated monetary prices for the time period 2002-2006 was 1,818 

thousand EUR. Maximum salaries were paid to Nokia Oyj’s CEO.   
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Table 6 Option compensation 

Option compensation statistics including companies with no options 
 

EUR 2002 2003 2004 2005 2006 

N 19 19 19 20 20 
average 189,586 81,164 55,290 113,362 147,436 
median 0 0 0 0 7,391 
standard dev. 723,955 157,323 98,094 236,862 397,622 
min 0 0 0 0 0 
max 
 

3,172,500 
 

581,793 
 

327,308 
 

986,145 
 

1,614,493 
 

Option compensation statistics excluding companies with no options 
 
EUR 2002 2003 2004 2005 2006 02-06 

N 5 8 7 7 10 37 
average 720,427 192,765 150,074 323,891 294,871 308,398 
median 114,000 109,699 106,706 229,746 54,889 106,706 
standard dev. 1371,298 197,632 110,779 313,222 534,293 581,223 
min 62,336 15,696 31,065 84,149 14,783 14,783 
max 
 

3,172,500 
 

581,793 
 

327,308 
 

986,145 
 

1614,493 
 

3,172,500 
 

*Prices are deflated with OECD consumer price indices using 2002 as basis year 
 

Table 6 shows option compensation statistics, which are deflated with OECD consumer 

prices indices using 2002 as basis year. The first section shows option statistics 

including companies that did not grant options during respective years. The arithmetic 

mean of option compensation varied between 55 thousand EUR (in 2004) and 190 

thousand EUR (in 2002). Median was zero in all years except for 2006 when median 

option compensation was seven thousand EUR. The minimum option compensation 

was 0 (zero) EUR and the maximum varied between 327 thousand EUR (in 2004) and 

3,173 thousand EUR (in 2002). 

 
The lower section of table 6 shows option statistics excluding companies that did not 

grant options. The arithmetic mean of option compensation was 720 thousand EUR in 

2002 and 193 thousand EUR in 2003. In 2004 the mean was 150 thousand EUR, 

whereas the respective figures for 2005 and 2006 were 313 thousand and 534 thousand 

EUR. Mean option compensation pay was 308 thousand EUR for the time period 2002 

to 2006.  Median option compensation varied between 55 thousand (2006) and 230 

thousand EUR (in 2005). The minimum option compensation was granted to Ixonos 

Oyj’s CEO, amounting to 15 thousand (in 2006) and the maximum was granted to 

Nokia Oyj’s CEO, amounting to 3,173 thousand (in 2002).  
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6.1. Compensation variables 

6.1.1. Option compensation 

Option compensation in the data is measured by the proportion of received options of 

the total CEO compensation per year in each firm. The calculations also include the 

average proportion of option compensation from total compensation during years 2002 

to 2006 in each firm.  Table 7 lists descriptive statistics about the proportion of CEO 

option compensation.  

 

Table 7 Option compensation proportion of total CEO compensation 

 2002 2003 2004 2005 2006 02-06 av 

N 19 19 19 20 20 20 
mean 13% 14% 9% 13% 13% 13% 
median 0 0 0 0 3% 13% 

standard dev. 23% 22% 14% 23% 21% 11% 
min 0 0 0 0 0 0% 
max 71% 73% 37% 73% 82% 33% 

 

Table 7 shows that during the year 2002 the arithmetic mean of the proportion of 

received options from total CEO compensation was 13%. The arithmetic mean varied 

from 9% in 2004 to 14% in 2003. As many companies did not grant new options to 

CEOs during each year, the median firm gave no options to their CEOs during 2002 to 

2005 while the proportion of options was 3% during 2006. Standard deviation of 

option compensation’s proportion was from 14% in 2004 to 23% in years 2002 and 

2005. The minimum share of option compensation was, as mentioned earlier, zero. The 

maximum share of CEO option compensation varied from 37% (in 2004) to 82% in 

2006.   

 

The last column shows statistics, which are calculated from the average figures for each 

firm during 2002 to 2006. The arithmetic mean and median of average option 

compensation were 13%. Standard deviation was 11%. The minimum share of option 

compensation during the review period was 0% (zero) and the maximum was 33%.   
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Table 8 New option grants to CEOs 

year  2002 2003 2004 2005 2006 2002-2006 

N  19 19 19 20 20 97 
options  26% 42% 37% 35% 50% 80% 
no new options 74% 58% 63% 65% 50% 20% 
arithmetic mean new options 38% 

 

The table 8 summarizes new option compensation granted to CEOs in the studied “new 

economy” companies during time period from 2002 to 2006. The table shows that 

during 2002, 26% out of the 19 companies gave new options to their CEOs. In 2003 the 

corresponding figure of option compensation was higher and 42% of the companies 

granted new options to their CEOs. During 2004 37% of companies gave options to 

their CEOs as compensation and during 2005 the figure was 35%. The year 2006 saw a 

peak in option compensation as 50% of the “new economy” companies subject to 

analysis made new option grants to their CEOs. On average 38% of the “new economy” 

companies granted new options to CEOs during one year.  

 

When analyzing the time period, it can be seen that 80% of the companies gave new 

options to their CEOs as part of their compensation packages. This finding is consistent 

with the previous U.S. study from Lam and Chng (2006), which showed that 80% of the 

S&P 500 firms had granted stock options for their top executives.  

6.1.2. Performance-based compensation 

Performance-based compensation is measured by the proportion of performance-based 

(options + bonus) compensation of total CEO compensation per year in each firm. The 

data also shows the average proportion of performance-based compensation of total 

compensation during years 2002 to 2006 in each firm.  

 

Table 9 Bonus estimates 

N 20 
arithmetic mean 11% 
median 3% 
standard deviation 18% 
min 0 
max 73% 
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Table 9 shows descriptive statistics on the bonus estimates during the review period. 

The arithmetic mean of bonus from total CEO compensation in the “new economy” 

companies subject to analysis was 11% and median was 3%. The standard deviation of 

bonus compensation from total compensation was 18%. Minimum bonuses were 0% 

(zero) and maximum bonuses were 73% of total CEO compensation. 

 

Table 10 Performance-based CEO compensation’s proportion of total CEO compensation 

  2002 2003 2004 2005 2006 02-06 av 

N 19 19 19 20 20 20 

mean 20% 22% 18% 23% 20% 22% 
median 9% 15% 15% 17% 15% 24% 
standard dev. 24% 23% 18% 24% 23% 16% 
min 0% 0% 0% 0% 0% 0% 
max 79% 73% 58% 80% 82% 53% 

 

Table 10 describes performance-based CEO compensation statistics in the review 

period. Performance-based compensation constitutes of option compensation 

proportion and bonus compensation proportion of the total CEO compensation. The 

arithmetic mean of performance-based pay’s proportion was at its minimum in 2004 

being 18% and at its maximum in 2005 being 23%. The median performance-based 

compensation proportion was 9% in 2002, 15% in 2002, 2003 and 2006 and 17% in 

2005. Standard deviation varied from 18% to 24%. The minimum share of performance 

based pay was 0% (zero) and maximum was from 58% (in 2004) to 82% (in 2006).  

 

The last column in the table shows descriptive statistics, which were calculated based 

on company performance-based averages in 2002-2006 period. The arithmetic mean 

of these performance-based pay averages was 22% and median was 24%.  Standard 

deviation was 16%. The minimum average performance-based pay proportion was 0% 

(zero) and maximum was 53%.  

6.2. Company performance and valuation variables 

As mentioned earlier, the company performance and valuation variables were derived 

from Amadeus database. Company performance is measured by ROA and ROE, 

whereas company valuation is measured by P/B value. 

 



 41 

Return on Assets (ROA) is calculated by dividing net income with total assets. ROA is 

generally also referred to as “return on investment” (ROI) as it measures how profitable 

a firm is relative to its total assets. ROA indicates how efficiently the management is 

using firm assets to generate earnings.  

 

Return on Equity (ROE) is measured by dividing a firm’s net income with equity. ROE 

is a measure of firm’s profitability indicating how much profit is generated with the 

money shareholders have invested. Using ROE as the sole performance variable can be 

problematic as it does not take into account how highly geared the firm is and thus the 

risk associated with high leverage is ignored.  

 
ROA and ROE are accounting-based variables. Murphy (1998) points out that it is 

important to note two problems with all accounting measures. First, accounting profits 

are inherently backward-looking and short-run and managers focusing only on 

accounting profits may avoid actions that reduce current profitability but increase 

future profitability. Second, accounting profits can be manipulated.  

 
Price to Book value (P/BV) is a market related multiple (however, often falsely referred 

in the literature to as performance-related) used to measure company valuation. P/BV 

is calculated by dividing Market capitalization with the book value of equity. Normally 

the market value is larger than the book value. A low P/B value can indicate that stock 

is undervalued but it can also mean that something is wrong with the firm.  
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Table 11 Company performance and valuation variables 

  02ROE 03ROE 04ROE 05ROE 06ROE averROE 

N 19 19 19 20 20 20 
mean -12.85 5.94 11.30 13.10 -0.21 3.76 
median -9.53 9.08 22.42 19.13 12.54 11.41 
standard dev. 44.74 17.84 23.57 18.15 49.60 26.00 

min -173.74 -40.57 -38.67 -35.34 -185.11 -77.81 

max 34.02 34.91 36.67 40.22 47.45 37.86 

 02ROA 03ROA 04ROA 05ROA 06ROA averROA 

N 19 19 19 20 20 20 
mean -4.53 4.18 6.82 6.72 4.58 3.67 

median -4.91 4.69 9.95 8.87 7.66 6.23 
standard dev. 17.06 12.18 13.78 10.56 12.77 11.47 
min -41.22 -32.92 -26.94 -21.97 -25.40 -29.69 

max 21.08 22.35 25.48 22.29 25.30 22.36 

 02P/BV 03P/BV 04P/BV 05P/BV 06P/BV averP/BV 

N 19 19 19 20 20 20 

mean 1.63 2.50 2.60 2.62 2.57 2.36 
median 1.71 2.16 2.26 2.01 2.23 2.02 
standard dev. 1.20 1.53 1.25 1.60 1.61 1.28 
min 0.18 0.41 0.78 0.70 0.52 0.68 
max 5.01 5.51 5.00 5.60 5.72 4.77 

 

Table 11 summarizes company performance and valuation variables. Year 2002 showed 

poor results in the studied “new economy” industry. ROE was on average negative (-

12.85) during 2002 and median was also negative -9.53. The arithmetic mean of ROE 

was at its highest in 2005 being 13.10. Median varied from its lowest 2002 value (-9.53) 

to its highest 2004 value (22.42). Standard deviation varied between its lowest 2003 

value (17.84) to its highest 2006 value (49.60). Minimum ROE -185.11 was reported in 

2006 as was the maximum ROE 47.45.  

 

The last column shows descriptive statistics for average ROE figures calculated for each 

firm in the time period from 2002 to 2006. The arithmetic mean of these average 

figures was 3.76 and median was 11.41. Standard deviation stood at 26%. Minimum 

average ROE was -77.81 and maximum average ROE was 37.86.  

 

Average ROA varied between -4.53 (2002) and 6.82 (2004). Median ROA was at its 

lowest in 2002 being -4.91 and at its highest in 2004 being 9.95. Standard deviation 

varied between 10.56 (2005) and 17.06 (2002). Minimum ROA was -41.22 (2002) and 

maximum was 25.48 (2004). The last column in ROA statistics shows the average ROA 



 43 

figures calculated for each firm in the time period from 2002 to 2006. Arithmetic mean 

of these average ROA figures was 3.67 and median was 6.23. Standard deviation stood 

at 11.47%. Minimum average ROA was –29.69 and maximum was 22.36.  

 

The average P/BV figure varied from 1.63 (2002) to 2.62 (2005). Median P/BV figure 

stood at its lowest 1.71 in 2002 and at its highest at 2.26 in 2004. Standard deviation 

was from 1.20 to 1.61. Minimum P/BV was 0.18 (in 2002) and maximum was reported 

in 2006, being 5.72. The average P/BV figures calculated for each firm in the time 

period 2002-2006 are reported in the last column (averP/BV). Mean average P/BV was 

2.36 and median was 2.02. Minimum figure stood at 0.68 whereas the maximum was 

4.77.   

6.3. Control variables 

 Control variables are derived from Amadeus database. In the following table (Table 

12), firm size (lnTURN) has been calculated by using the turnover figure from Amadeus 

and by adjusting it with taking the natural logarithm.  Logarithm has been selected due 

to the high variability in the firm sizes as it allows the normalizing of the data (see eg. 

Maury and Pajuste (2005)). Firm size is generally used as a control variable in 

regression analysis. It can be expected that larger companies (higher turnover) pay 

higher salaries to their executives.  

 

The Amadeus gearing (GEAR) ratio, used in this analysis, is calculated with the 

following formula: ((non-current liabilities + loans)/shareholder funds) x 100. 

According to Jensen (1986) gearing functions as a disciplining device for executives as 

it limits the free cash flow available due to regular interest payments. 

 

Amadeus liquidity ratio (LIQU) is calculated by extracting stocks from current assets 

and dividing the figure by current liabilities (current assets - stocks)/current liabilities. 

Liquidity constraints may be the cause behind higher proportion of option 

compensation. According to Core and Guay (2001), companies with severe cash 

limitations and high capital requirements may substitute equity compensation for cash 

pay. For example, “new economy” companies, which have not yet achieved positive 

income streams and are investing heavily relative to their assets, may use equity-based 

compensation. Table 12 shows descriptive statistics about the control variables in years 

2002-2006. 
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Table 12 Control variables 

 02lnTURN 03lnTURN 04lnTURN 05lnTURN 06lnTURN averlnTURN 

N 19 19 19 20 20 20 
mean 11.75 11.83 11.83 11.88 11.94 11.82 
median 11.10 11.08 11.16 11.25 11.41 11.21 
standard dev. 1.95 1.97 2.04 2.01 2.03 1.97 

min 9.76 9.92 9.05 9.16 9.19 9.46 

max 17.22 17.22 17.20 17.36 17.54 17.31 

 02LIQU 03LIQU 04LIQU 05LIQU 06LIQU averLIQU 

N 19.00 19.00 19.00 20.00 20.00 20.00 
mean 2.33 2.78 2.76 1.92 1.87 2.29 

median 1.77 1.87 1.80 1.41 1.46 1.74 
standard dev. 2.18 3.70 3.82 1.64 1.31 2.41 
min 0.41 0.39 0.45 0.42 0.71 0.58 

max 9.25 17.20 18.04 8.21 6.34 11.81 

 02GEAR 03GEAR 04GEAR 05GEAR 06GEAR averGEAR 

N 19.00 19.00 19.00 20.00 20.00 20.00 

mean 43.89 33.54 51.29 39.46 59.95 45.82 
median 7.78 17.50 27.10 33.43 27.53 31.02 
standard dev. 83.17 44.98 83.22 42.56 115.01 69.08 
min 0.02 0.00 1.63 0.68 0.30 1.35 
max 360.81 172.46 350.75 176.91 529.24 318.03 

6.4. CEO turnover 

Jensen and Murphy (1990b) suggest that one of the three policies, with which 

shareholders align CEO interests with theirs, is the threat of CEO dismissal for poor 

performance. A change of the CEO has been seen as a new opportunity to re-design 

incentive contracts as well as a sign of boards’ willingness to fire poorly performing 

CEOs (eg. Lyons 1999, Blackwell et al. 2007). CEO dismissal for poor performance 

became more common in U.S. during the 1990s (Huson et al. 2001) and it became 

more likely that the newly hired CEO came from outside of the firm. Table 13 describes 

CEO turnover in the data of this particular study.  
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Table 13 CEO turnover 

CEO turnover statistics 2002-2006 
firm years 97 
CEOs 43 
average per firm 2 
median per firm 2 
max turnover 4 
min turnover 1 
companies with only 1 CEO 3 
one CEO % 15% 

 

The data set consists of 97 CEO years in the time period of 2002 to 2006. There were 

43 different CEOs during this period of 97 CEO years, indicating that CEO dismissal 

occurred. The average number of different CEOs per firm during the five year period 

was 2, meaning that the average firm changed its CEO once in the five year time 

horizon. The median number of CEOs during the five year period was also 2. The 

maximum number of different CEOs during five years time was 4 different CEOs. There 

were 3 companies (or 15%) out of the 20 companies, which had only one CEO during 

the years 2002-2006.  

 

The reasons for CEO turnover are not available on the data but, because of the high 

amount of CEO changes, it can be expected that not all of the CEO changes were 

voluntary. Previous U.S. studies have found evidence that only 1 % of over 1000 USA-

based firms fired their CEO because of poor performance (Subramanian et al. 2003) 

and that CEOs of public companies usually had to perform dismally or abuse their 

powers in order to be dismissed (Bebchuk and Fried 2004). It is evident that the 

respective figures in the Finnish “new economy” firms must be much higher as only 

15% of the studied companies did not change their CEO during the five year time 

horizon. It can be suspected that Finnish boards are stronger than the U.S. ones and are 

more likely to change CEO. The willingness to change poorly performing CEOs can be 

also seen as improved corporate governance (eg. Lyons 1999).  

6.4.1. CEO turnover as an additional control variable 

High CEO turnover can have an impact on performance-based compensation’s 

incentive effects. Option compensation is typically long-term compensation with option 

vesting periods in the data set being on average five years. CEO actions may not be 
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observable during a short time horizon. Therefore performance-based compensation 

aims to tie executive incentives to longer time periods. An additional control variable, 

CEO maximum tenure, was included in regressions, which were run with companies 

five year arithmetic mean figures.  

 

Table 14 CEO maximum tenure during years 2002-2006 

CEO maximum tenure 2002-2006 
  
mean 3.3 
median 3 
standard dev. 1.08 
min 1 
max 5 
N 
 

20 
 

 

Table 14 lists descriptive statistics regarding CEO maximum tenure during the years 

2002-2006. Arithmetic mean CEO tenure was 3.3 years, while the median CEO worked 

for 3 years before CEO was changed. Minimum tenure during the five year period was 

one year. Maximum tenure was five years, meaning that CEO remained the same 

during the whole research period.  
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7 METHODOLOGY 

This chapter introduces the statistical methodologies used in the empirical part of the 

study and discusses the potential limitations of the methods employed. The typical 

multiple regression model is presented.  Simple correlation coefficients between 

explanatory variables are examined in order to test for potential multicollinearity. 

 

Multiple regression analysis studies how a dependent variable is related to two or more 

independent variables. This research employs a longitudinal unbalanced panel data 

consisting of time-series observations. Customarily, Ordinary Least Squares 

regressions (OLS) are employed in panel data studies. The OLS establishes a linear 

relationship between one explained and one or several explanatory variables. Multiple 

regression analysis tests for overall model significance (f-test). It also tests for 

individual independent variable significance (t-test) at a given confidence level, as well 

as for other relevant statistical tools. The tests are two-tailed, as the outcome can be 

both, positive or negative. The major conceptual limitation of regression analysis is that 

it examines relationships between dependent and independent variables but it does not 

give certainty about the underlying causal mechanisms between the variables.  

(Anderson et al. 2002). In assessing the performance-based compensation’s impact on 

company performance and valuation subsequent hypotheses are defined, 

 

H0:μ1 = μ2 
H1:μ1 ≠ μ2 

 

the null hypothesis states that there is no change in company performance or valuation 

with respect to performance-based compensation, whereas the alternative hypothesis 

maintains that performance-based compensation might have a positive (or negative) 

impact on company performance and valuation. 

7.1. Regression model 

The typical multiple OLS regression model with i explanatory variables takes the 

following form: 

 
y = α + β i Xi +…+ β Ii XIi +ε , i=1, 2,.., n 

 
Where y is the explained variable, xi through xI are the explanatory variables, and β i 

through  β I are the respective slope coefficients and α the intercept. ε (Epsilon) is a 
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random term, which allows the observed combinations of xi and y to deviate from the 

regression (hyper) plane. (Stock and Watson 2007) 

 
In this study the multiple regression model is used to examine how the explanatory 

variables (performance-based compensation’s proportion of total CEO compensation) 

can explain company performance (ROE and ROA) and valuation (P/BV). 
 
Here performance-based compensation can be defined by the proportion of bonus 

compensation of total CEO compensation, as well as by the proportion of performance-

based compensation (options + bonus) of total CEO compensation. Separate 

regressions are run for each company performance and valuation variable, as well as for 

both compensation variables.  Control variables, used in the regression, are natural 

logarithm of turnover, liquidity and gearing ratio. In addition, regressions were run 

with the five year (2002-2006) average (arithmetic mean) figures for all dependent and 

independent variables and with CEO maximum tenure as an additional control 

variable. 

7.2. Multicollinearity 

Multicollinearity arises when some or all of the explanatory variables in the regression 

model are highly correlated. One method of detecting multicollinearity is examining the 

simple correlation coefficient between explanatory variables. Statisticians have 

developed several tests for analyzing whether multicollinearity is high enough to cause 

problems. According to the rule of thumb test, multicollinearity is a potential problem, 

if the absolute value of the sample correlation coefficient exceeds 0.7 for any two of the 

independent variables (Anderson et al. 2005). The correlation matrixes below (tables 

14 and 15) show that the maximum correlation coefficient between explanatory values 

is 0.299 being much lower than 0.7. 

 

Table 15 Correlation matrix with CEO option compensation proportion and control 
variables 

 OPTION% lnTURN GEAR LIQU 

OPTION% 1 0.223513 -0.08507 -0.00066 
lnTURN 0.223513 1 -0.12466 -0.28433 
GEAR -0.08507 -0.12466 1 -0.26271 
LIQU -0.00066 -0.28433 -0.26271 1 
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Table 16 Correlation matrix with CEO performance-based compensation proportion and 
control variables 

  PERFO% lnTURN GEAR LIQU 

PERFO% 1 0.298975 -0.11673 -0.12589 

lnTURN 0.298975 1 -0.12466 -0.28433 

GEAR -0.11673 -0.12466 1 -0.26271 

LIQU -0.12589 -0.28433 -0.26271 1 
 

7.3. Option pricing 

As mentioned earlier, options were valued using the Black and Scholes (1973) option 

pricing formula. Executive stock options are “call” options and give the recipient the 

right to buy a share of stock at pre-specified exercise price for a pre-specified term (Hall 

2000). The Black-Scholes formula for “call” options takes the following form: 

 

 
 
 

 
 

 
 

Where N (•) is the cumulative distribution function of the standard normal 

distribution, T - t is the time to maturity, S is the spot price of the underlying asset, K is 

the strike price, r is the risk-free interest rate and σ is the volatility in the log-returns of 

the underlying asset. 

As mentioned earlier, the risk-free interest rate, used in the calculation, was the Finnish 

Government’s 5 year bond rate of the granting year. Company volatilities were 

calculated by using historical daily stock closing prices for one year’s time horizon. 

Share price information was retrieved from Nasdaq OMX internet pages. Annual 

volatility was calculated by multiplying daily volatility with the square root of the 

number of returns in one year (trading days).  
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8 EMPIRICAL RESULTS 

This chapter presents the empirical results of the regressions. The first section presents 

the results of the company performance and valuation’s relationship to option 

compensation and the second section presents the relationship between company 

performance and valuation and performance-based CEO compensation. 

8.1. Company performance and valuation and CEO option compensation 
relationship 

The relationship between company performance and valuation and CEO option 

compensation was tested with different methods in order to analyze whether option 

compensation is positively or negatively related to company performance and 

valuation. 

 

Regressions were drawn for each separate year (see Appendix 2) to test company 

performance and valuation in relation to option compensation’s proportion of total 

CEO compensation. Results were analyzed at 5% and 10% levels of significance. The 

tests for each year showed no significant relationship between option compensation 

and company performance (ROE and ROA).  Tests showed significant positive 

relationship between company valuation (P/BV) and CEO option compensation’s 

proportion of total CEO compensation only in the year 2003 alpha being 0.07 and 

coefficient 3.25. Thus null hypotheses could not be rejected (except for company 

valuation in the year 2003). The tests showed no positive (or negative) relationship 

between company performance and valuation and option compensation proportion 

from total CEO compensation when tested for each separate year 2002-2006.  

 

These results showed no support to the agency theoretical perspective, according to 

which more intense incentives would align CEO interests with the shareholders’ 

interests thus leading to better company performance and valuation. However, all CEO 

efforts are probably not captured in a short one year’s time period. As option programs 

are longer in nature, CEOs might take actions, which show results in a longer time 

horizon. Therefore several regressions were drawn for the whole time period 2002-

2006. 
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Table 17 shows results of the separate regressions with company performance (ROE 

and ROA) and valuation (P/BV) as dependent variables and option compensation 

proportion of total CEO compensation and control variables as independent variables. 

The relationship was tested with the whole data from 2002 to 2006. The regressions 

were carried out with 95% confidence interval, meaning that alpha is 0.05. Results were 

analyzed at 5% (denoted by “**”) and at 10% (denoted by “*”) significance levels. 

 

Table 17 Company performance and valuation and CEO option compensation 
relationship’s regression results with 2002-2006 unbalanced panel data 

Company performance and valuation and CEO option compensation proportion with years 2002-2006 
 
Dependent  Turnover Gearing Liquidity Option com. 

ROE coefficient 3.9246 -0.3072 -1.9639 11.9126 

 p-value 0.0032** 0.0000** 0.0416** 0.3084 

 R square 0.5800    
 N 97    

ROA coefficient 2.2873 -0.0601 -0.7692 4.5567 

 p-value 0.0010** 0.0005** 0.1238 0.4542 
 R square 0.2907    
 N 97    

P/BV coefficient 0.1689 0.0035 -0.0045 1.5560 

 p-value 0.0362** 0.0786* 0.9384 0.0318** 
 R square 0.1381    

 
N 
 

97 
    

This table presents the results of the regression with yearly data 2002-2006. “**” and “*”represent 
statistical significance at 5% and 10% level. 
 
The link between company performance and CEO option compensation’s proportion of 

total CEO compensation in 2002-2006 was analyzed with ROE as dependent variable 

and option compensation proportion as independent variable. Multiple regression 

included 97 company observations and it was complemented with three control 

variables: turnover, gearing and liquidity. Test showed R square 0.58, meaning that 

58% of the variation in dependent variable is accounted for the independent variables. 

All control variables showed significant relationship at 5% significance level. Turnover 

had coefficient 3.92 indicating a positive relationship between ROE as dependent and 

turnover as independent variable. Gearing and liquidity showed significant negative 

relationship with ROE as dependent variable. However, regression showed no 

significant relationship between ROE and option compensation’s proportion of total 

CEO compensation thus not allowing rejecting the null hypotheses with regards to 

ROE.   
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Similar regression was carried out with ROA company performance measure as 

dependent variable. Test showed significant positive relationship between ROA and 

control variable turnover at 5% level of confidence. Respective p-value was 0.001 (less 

than alpha 0.05) and coefficient was 2.29. Gearing as control variable showed a 

significant negative relationship with ROA having a coefficient -0.31 and p-value 0.00 

(significant at 5% level of confidence). Liquidity as control variable showed no 

significant relationship. Most importantly, option compensation showed no significant 

relationship with ROA. R square for the regression was 0.29 indicating that 29% of the 

variation in dependent variable is accounted for these independent variables. 

 

Regression with P/BV as dependent variable was built to test the relationship between 

company valuation and option compensation’s proportion of total CEO compensation. 

Test showed significant positive relationship between company valuation and control 

variables turnover and gearing, respective p-values being 0.04 (turnover) and 0.08 

(gearing) and coefficients 0.17 and 0.004. Company liquidity showed no significant 

relationship with company valuation. Option compensation’s proportion of total CEO 

compensation showed significant positive relationship with company valuation at 5% 

level of significance. Respective p-value was 0.03 and coefficient was 1.56. Regression 

results indicate that null hypothesis could be rejected and it could be concluded that 

CEO option compensation does have significant positive relationship with company 

valuation. Due to the fairly small data set the results are merely indicative and have 

thus weak statistical significance. However, results are in line with Pasternack and 

Rosenberg’s (2002) study on Finnish stock listed companies, which showed a positive 

relationship with stock option incentives and company valuation.  

 

Analyzing different years in one OLS regression model might give biased results as 

different observations outweigh one another. Therefore the link between company 

performance and valuation and CEO option compensation was further analyzed. Five 

year arithmetic means were calculated for each company variable and OLS regressions 

were run with these average figures. Regressions were first drawn with the same 

control variables as in table 17 (see Appendices 4, 5 and 6). However, when analyzing 

CEO incentives, it was recognized that CEOs changed in many companies during the 

five year review period. It was suspected that CEO turnover may have an effect on CEO 

incentives and compensation’s incentive effects may be biased if CEO changes 

constantly. Therefore an additional control variable, CEO maximum tenure, was added 

to the regression when analyzing years 2002-2006 with arithmetic means. Table 18 
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shows the regression results with average figures and CEO maximum tenure as an 

additional control variable.  

 

Table 18 Company performance and valuation and CEO option compensation regression 
results with 2002-2006 five year average data and CEO maximum tenure as an 
additional control variable 

Company performance and valuation and CEO option compensation proportion with average data 2002-2006 
 

Dependent  Turnover Gearing Liquidity Max tenure Option com. 

ROE coefficient 1.7661 -0.2571 -3.2310 4.7214 76.0536 

 p-value 0.3970 0.0003** 0.0707* 0.1839 0.0496** 
 R square 0.7768     
 N 20     

ROA coefficient 1.1103 -0.0457 -1.3645 1.8432 43.5723 

 p-value 0.4252 0.2217 0.2370 0.4281 0.0869* 

 R square 0.4867     
 N 20     

P/BV coefficient 0.0569 0.0064 0.0101 0.1455 7.5741 

 p-value 0.7223 0.1444 0.9380 0.5875 0.0154** 
 R square 0.4426     

 
N 
 

20 
         

This table presents the results of the regression with average data. “**” and “*”represent statistical 
significance at 5% and 10% level. 
 
CEO option compensation’s relation to company performance was analyzed with ROE 

as dependent variable. Regression results with average figures showed an R square of 

0.78, indicating that 78% of the variation on dependent variable can be explained by 

the chosen independent variables.  When comparing these results to the regression, 

which excludes CEO maximum tenure (Appendix 4) it can be seen that adding this 

additional control variable improved the R square from 75% to 78%. Regression 

showed significant relationship between ROE and control variables gearing (at 5 % 

level of significance) and liquidity (at 10% level of significance). Most importantly, 

regression showed a significant strong positive relationship between ROE and CEO 

option compensation’s proportion of total compensation. Respective p-value was 0.05 

(significant at 5% level) and coefficient was 76.05. When comparing to the regression 

results without CEO maximum tenure as control variable (Appendix 4) it can be seen 

that option compensation variable’s significance improved from p-value 0.09 

(significant at 10% level) to 0.05 (significant at 5% level) and coefficient improved from 

65.09 to 76.05.  
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CEO option compensation’s relation to company performance was further analyzed 

with ROA as dependent variable. Test with average figures showed no significant 

relationship between ROA and control variables. However, regression showed a 

significant positive relationship at 10% level of significance between ROA and CEO 

option compensation. Respective p-value was 0.09 and coefficient was 43.57. Results 

without CEO maximum tenure (see Appendix 5) showed respective p-value 0.11 and 

coefficient 0.32 thus not showing significant relation between ROA and CEO option 

compensation. R square was 49% with CEO maximum tenure as control variable and 

46% without this additional control variable.  

 

The link between company valuation and CEO option compensation was further 

analyzed with average figures and P/B value as control variable. Regression results 

showed no significant relation at 10% level between P/BV and control variables. 

However, regression results showed a significant and positive relationship between 

P/BV and CEO option compensation’s proportion from total CEO compensation. 

Results were significant at 5% level of confidence, showing a p-value 0.02 and 

coefficient 7.58. R square was 44%.  Respective figures without CEO maximum tenure 

as control variable (see Appendix 6) were: p-value 0.01, coefficient 7.23 and R square 

43%.  

 

Results indicate that null hypothesis could be rejected and company performance (ROE 

and ROA) and valuation (P/BV) have significant positive relationship with CEO option 

compensation’s proportion from total CEO compensation. These results support the 

agency theory, indicating that more intense incentives, such as option compensation, 

help to align CEO interests with shareholders’ and lead to better company performance 

and valuation.  Tying CEO compensation to option compensation, gives CEOs an 

incentive to take actions that improve share price (and through that market 

capitalization) and thus make their options more valuable.   

 

These results are also in line with previous U.S. studies, such as Mehran’s (1995) study, 

which found a positive relationship between company performance and valuation and 

the percentage of executive’s equity-based compensation. Results are also in line with 

Haugen and Senbet (1981) studies, which indicated that tying managerial incentives to 

equity-based measures encourage managers to maximize firm resources. Moreover, 

results are consistent with the previous Finnish study by Pasternack and Rosenberg 

(2002), which showed a strong positive relation with stock option incentives and 
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company valuation. However, it should be noted that due to the small data set the 

results are indicative and have thus weak statistical significance. The link between 

company value and performance and CEO option compensation should be further 

studied with a larger data set in order to allow making further conclusions. 

Interestingly, CEO maximum tenure seemed to have an effect on overall regression 

model. CEO maximum tenure as control variable showed no significant relationship to 

company performance or valuation but it improved overall regression results with 

respect to R squares and p-values. 

8.2. Company performance and valuation and CEO performance-based 
compensation relationship 

The relationship between company performance and valuation and performance-based 

compensation was tested with similar methods as the relationship to option 

compensation. These calculations differ from the previous ones in the respect that 

bonus compensation’s proportion of total CEO compensation is added to option 

compensation proportion, these two components together forming CEO performance-

based compensation.  

 

Regressions were drawn for each year (see Appendix 3) to test company performance 

and valuation in relation to performance-based compensation’s proportion of total CEO 

compensation. Results were analyzed at 5% and 10% levels of significance. The tests for 

each year showed no significant relationship between option compensation and 

company performance (ROE and ROA) and valuation (P/BV).  Thus null hypotheses 

could not be rejected based on these results. However, as mentioned earlier, 

compensation’s incentive effect, as well as CEO actions may not be observable during a 

short period of time. Therefore regressions were drawn with the whole data 2002-2006 

as well as with arithmetic mean figures for the five year time period. 

 

Table 19 shows regression results with company performance (ROE, ROA) and 

company valuation (P/BV) as dependent variables and performance-based 

compensation proportion of total CEO compensation and control variables as 

independent variables. The relationship was tested with the whole data 2002-2006. 

Results were analyzed at 5% (denoted by “**”) and at 10% (denoted by “*”) significance 

levels. 
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Table 19 Company performance and valuation and performance-based CEO compensation 
regression results with 2002-2006 unbalanced panel data 

Company performance and valuation and CEO performance-based compensation proportion with years 2002-2006 
 
Dependent  Turnover Gearing Liquidity Perf.-based  

ROE coefficient 3.7603 -0.3040 -1.8148 15.3897 

 p-value 0.0047** 0.0000** 0.0584** 0.1669 
 R square 0.5840     
 N 97    

ROA coefficient 2.2117 -0.0587 -0.7094 6.3135 

 p-value 0.0016** 0.0006** 0.1546 0.2763 

 R square 0.2955     
 N 97    

P/BV coefficient 0.1890 0.0035 0.0059 0.6058 

 p-value 0.0231** 0.0855* 0.9211 0.3860 
 R square 0.1010     

 
N 
 

97 
    

This table presents the results of the regression with average data. “**” and “*”represent statistical 
significance at 5% and 10% level. 
 

The relationship between company performance and CEO performance-based 

compensation’s proportion of total CEO compensation in 2002-2006 was analyzed 

with ROE as dependent variable and performance-based compensation’s proportion as 

independent variable. Multiple regression included 97 company observations and it 

was complemented with three control variables: turnover, gearing and liquidity. Test 

showed R square 0.58, indicating that 58% of the variation in dependent variable is 

accounted for the independent variables. All control variables showed significant 

relationship. Turnover had coefficient 3.76, indicating a positive relationship between 

ROE as dependent and turnover as independent variable and p-value 0.005 indicating 

a significant relationship at 5% level. Gearing and liquidity showed significant negative 

relationship with ROE as dependent variable having respective coefficients of -0.30 and 

-1.81. Gearing had a p-value of 0.00 showing significance at 5% level of confidence. 

Liquidity had a p-value of 0.06 showing a significant relationship with ROE at 10% 

level of confidence. However, regression results showed no significant relationship 

between ROE and performance-based compensation’s proportion of total CEO 

compensation, thus not allowing rejecting the null hypotheses with regards to ROE.   

 

Analogous regression was carried out with ROA company performance measure as 

dependent variable. Test showed significant positive relationship between ROA and 

control variable turnover at 5% level of confidence. Respective p-value was 0.005 (less 
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than alpha 0.05) and coefficient was 3.76. Gearing showed coefficient -0.06 and p-

value 0.0006 thus showing a significant and negative relationship with ROA. Liquidity 

as control variable showed no significant relationship with ROA. Most importantly, 

performance-based compensation showed no significant relationship with regards to 

ROA. R square for the regression was 0.30 indicating that 30% of the variation in 

dependent variable is accounted for these independent variables. 

 

Regression with P/BV as dependent variable was run to test the relationship between 

company valuation and performance-based CEO compensation’s proportion of total 

CEO compensation. Test showed significant positive relationship between company 

valuation and control variables turnover and gearing, respective p-values being 0.02 

(turnover) and 0.09 (gearing) and coefficients 0.18 and 0.004. Company liquidity 

showed no significant relationship with company valuation. Performance-based 

compensation’s proportion of total CEO compensation showed no significant positive 

(or negative) relationship with company valuation.  

 

These regression results drawn with whole data 2002-2006 and ROE, ROA and P/BV 

as dependent variables do not allow us to reject the null hypotheses. Based on these 

results it can not be concluded that there would be a significant relationship between 

company performance and valuation and CEO compensation, which is performance-

based. However, the problems which were previously described regarding the 

estimation of bonus compensation, as well as the fairly small data set may lead to 

biased results. Moreover, as mentioned earlier, analyzing different years in one 

regression model might not give reliable results as different observations outweigh one 

another. In addition, the relatively small data set does not allow making further 

conclusions and has weak statistical significance.  
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Table 20 Company performance and valuation and performance-based CEO compensation 
regression results with 2002-2006 five year average data and CEO maximum 
tenure as an additional control variable 

Company performance and valuation and CEO performance-based compensation with average data 2002-2006 
 

Dependent  Turnover Gearing Liquidity Max tenure Perf.-based 

ROE coefficient 2.1971 -0.2439 -2.3358 5.4255 57.3255 

 p-value 0.2645 0.0004** 0.1727 0.1294 0.0344** 

 R square 0.7868     
 N 20     

ROA coefficient 1.4684 -0.0409 -0.8974 2.0597 28.2095 

 p-value 0.2841 0.2907 0.4419 0.3953 0.1206 
 R square 0.4665     
 N 20     

P/BV coefficient 0.2059 0.0051 0.0556 0.0373 1.2887 

 p-value 0.2833 0.3449 0.7313 0.9112 0.5980 
 R square 0.1573     

 
N 
 

20 
        

This table presents the results of the regression with average data. “**” and “*”represent statistical 
significance at 5% and 10% level. 
 

Similar to option compensation analysis, the link between company performance and 

valuation and CEO performance-based compensation was further analyzed. Five year 

arithmetic means were calculated for each company variable and OLS regressions were 

drawn with these average figures. Regressions were first run with the same control 

variables as in table 19 (see Appendices 7, 8 and 9). In addition, regressions were run 

with CEO maximum tenure as control variable. Table 20 shows the regression results 

with average figures and CEO maximum tenure as an additional control variable. When 

CEO maximum tenure as control variable was added, the overall model significances 

was improved with respect to all dependent variables (ROE, ROA and P/BV).  

 

ROE as dependent variable showed a significant negative relationship with gearing. 

Coefficient was -0.24 and p-value 0.0004 was significant at 5% level. Turnover and 

liquidity showed no significant relationship, whereas CEO maximum tenure was close 

to being positively significant at 10% level of confidence, having a p-value of 0.13.  Most 

importantly, performance-based CEO compensation’s proportion showed a significant 

strong positive relationship with ROE with p-value being 0.03 and coefficient 57.33. 

The R square was 79%. 
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Regression results with ROA as dependent variable showed no significant relationship 

with control variables. Moreover, regression results showed no significant relationship 

between company performance, as measured by ROA, and performance-based CEO 

compensation’s proportion. However, respective p-value was 0.12 thus results were 

close to being significant at 10% level of confidence and coefficient 28.21 indicating a 

positive relationship.  

 

CEO performance-based compensation’s relation to company valuation with average 

five year figures was tested with P/B value as dependent variable. Results showed no 

significant relationship with regards to any of the independent variables, p-values being 

much higher than alpha 0.1. Performance-based CEO compensation had a p-value of 

0.60 and coefficient 1.29. 
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9 CONCLUSIONS 

This concluding chapter summarizes the observed results of the study and discusses the 

main implications and contribution to the previous literature on agency theory and 

executive compensation. The second part gives suggestions for future research in the 

field of corporate governance and executive compensation in particular.  

9.1. Summary of the results and contribution to existing studies 

The objective of this study was to investigate the relationship between performance-

based CEO compensation and company performance and valuation in Finnish “new 

economy” companies. Performance-based compensation was measured by option 

compensation’s proportion of total CEO compensation, as well as by option 

compensation’s and bonus compensation’s proportion of total CEO compensation.   

 
Due to the fairly small dataset the results have weak statistical significance and are 

therefore merely indicative and do not allow making further conclusions on a larger 

data set. The study does, however, quite comprehensively describe compensation 

methods in Finnish “new economy” companies and contributes to existing Finnish 

studies by providing detailed information on “new economy” companies’ compensation 

structures. 

 
The study showed that CEO compensation varies considerably among Finnish “new 

economy” companies with respect to salary sizes and compensation structures.  CEO 

maximum annual cash compensation (including fixed salary and bonus) with deflated 

monetary prices for the review period 2002-2006 was 1.8 million EUR while minimum 

annual cash compensation was zero EUR.  

 

Annual option compensation’s proportion of total CEO compensation varied 

substantially in the sample companies, 0% (zero) being the minimum and 82% being 

the maximum. However, it is notable that 80% of the companies granted their CEOs 

new options at least at some point of time during the five year review period, thus 

showing that companies aim to tie managerial incentives with shareholders’. 

 

OLS regressions were run for each separate year to test company performance and 

valuation in relation to option compensation’s proportion of total CEO compensation. 

The tests showed no significant relationship between company performance and 
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valuation and option compensation proportion from total CEO compensation when 

tested for each separate year 2002-2006. These results showed no support to the 

agency theoretical perspective, according to which more intense incentives would align 

CEO interests with the shareholders’ interests thus leading to better company 

performance and valuation. However, it was suspected that all CEO efforts were not 

captured in a short time period. Therefore several regressions were run for the whole 

time period 2002-2006. 

 

The link between company performance and CEO option compensation’s proportion of 

total CEO compensation was analyzed with whole data 2002-2006. Regression showed 

no significant relationship between company performance (ROE and ROA) and option 

compensation’s proportion of total CEO compensation. However, results showed a 

significant and positive relationship at 5% level of significance between company 

valuation and CEO option compensation proportion from total CEO compensation.  

 

It was assumed that analyzing different years in one regression model might give biased 

results as different observations outweigh one another. Therefore five year arithmetic 

means were calculated for each company variable and OLS regressions were run with 

the average figures. An additional control variable, CEO maximum tenure, was added 

to the regressions.  

 

Regressions showed a significant and strong positive relationship between ROE and 

CEO option compensation’s proportion of total compensation at 5% level of 

significance. Moreover, regressions showed a significant positive relationship at 10 % 

level of significance between ROA and CEO option compensation. In addition, results 

showed a significant and positive relationship between P/BV and CEO option 

compensation’s proportion from total CEO compensation with 5% level of confidence. 

Results indicated that null hypothesis could be rejected and company performance 

(ROE and ROA) and valuation (P/BV) have significant relationship to CEO option 

compensation’s proportion from total CEO compensation. 

 

Although having weak statistical significance due to small data set, the results 

supported the agency theoretical perspective, indicating that more intense incentives 

are connected with better company performance and valuation. Results were also in 

line with previous U.S. studies, which found a positive relation between company 

performance and valuation and executive’s equity-based compensation (eg. Mehran 
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1995, Haugen and Senbet 1981). Moreover, results were consistent with the previous 

Finnish study by Pasternack and Rosenberg (2002), which showed a strong positive 

relation with stock option incentives and firm valuation. 

 

The relationship between company performance and valuation and performance-based 

compensation was tested with similar methods as the relationship to option 

compensation. These calculations differed from the previous ones in the respect that 

bonus compensation’s proportion of total CEO compensation was added to option 

compensation proportion. 

 

Regressions were first run for each year to test company performance and valuation in 

relation to performance-based compensation’s proportion of total CEO compensation. 

The regressions showed no significant relationship between option compensation and 

company performance (ROE and ROA) and valuation (P/BV).  

 

Regressions were run with the whole data 2002-2006. Results showed no significant 

relationship between company performance (ROE and ROA) and performance-based 

compensation’s proportion of total CEO compensation. Moreover, performance-based 

compensation’s proportion of total CEO compensation showed no significant 

relationship with company valuation (P/BV).  

 

Regression results with average five year data and ROE as dependent variable showed a 

significant and strong positive relationship with performance-based compensation and 

company performance. Company performance measured by ROA showed no significant 

relationship with performance-based CEO compensation but p-value 0.12 was close to 

being significant at 10% level of confidence. Coefficient 28.21 indicated towards a 

positive relationship. Regression results showed no significant relationship with 

company valuation (P/BV) and CEO performance-based compensation when measured 

with five year average data.  

 

As mentioned earlier, the small data sample and problems with obtaining bonus 

compensation information do not allow making further conclusions and performance 

pay implications on company performance and valuation should be studied with a 

larger data sample. The results do, nevertheless, indicate that pay practices do matter 

and performance-based pay has a positive effect on company performance and 
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valuation. However, the observed high CEO turnover may have its effect on the long-

term efficiency of performance-based remuneration.  

9.2. Suggestions for future research 

Despite of numerous U.S. and international studies on executive compensation in the 

recent years, a considerable amount of research remains to be done in the field of 

corporate governance in general, and agency theory in particular. Understanding the 

different international disciplines companies operate in, and developing agency 

theoretical models to better predict the incentive effects of various compensation 

components would bring additional value to shareholders. Improved corporate 

governance procedures benefit stakeholders and enhance wider public’s trust to 

companies in general. 

 

The Finnish studies on option and bonus compensation’s incentive effects are fairly 

limited due to data availability issues. Unfortunately, the need to generate estimates 

and the small sample sizes per year reduce the reliability of the results, which thus have 

weak statistical significance. From researchers’ point of view, it would be optimal if the 

Finnish tax authorities started to require the companies to separate cash compensation 

generated from fixed and performance-based origins. An alternative option would be to 

require stock listed companies to disclose such information in their annual accounts.  

 

A study on performance-related pay’s impact on company performance and valuation 

with wider data set including all Finnish stock listed companies would help to develop 

optimal pay packages. A comparison between Finnish “new economy” companies with 

their “old economy” counterparts would give additional information on Finnish 

markets and help relating Finnish results to the previous U.S. studies on the field.  

 

When analyzing the dataset on this study, it was noted that CEO turnover was rather 

high in Finnish “new economy” companies. It would be interesting to compare whether 

Finnish “new economy” companies differ in this respect from the “old economy” 

companies. Studying the factors behind CEO turnover would help to clarify whether 

CEOs left on voluntary basis, for example to retire, or if CEOs were dismissed due to 

dissatisfying performance. In addition, the effects of the threat of CEO dismissal in 

Finnish companies could be studied. It could be analyzed whether the threat of CEO 

dismissal has positive (incentive) or negative (bad atmosphere) effects on executive 
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work motivation. It would be interesting to examine whether CEO turnover is in fact a 

sign of improved corporate governance as suggested by Lyons (1999) and if Finnish 

boards are negotiating at arm’s-length. 

 

The on-going global economic depression has had its effect on company performance 

as well as on the ways companies have organized their operations.  During 2009 many 

stock listed companies reduced their personnel and searched for methods to make their 

businesses more efficient. Further studies on executive compensation prior and post 

the financial crisis would give valuable information on the possible impacts of the 

crisis. It would be interesting to find out whether performance-based compensation’s 

proportion has grown as companies try to provide stronger incentives to their CEOs 

during difficult times. 
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APPENDIX 1  

Information about the original data set and the exclusion reasons 
 
Firm name 
 

Comments 
 

AFFECTOGENIMAP OYJ listed in 2005* 
ALDATA SOLUTION OYJ  
ASPOCOMP GROUP OYJ  
BASWARE OYJ** option information incomplete, info not provided when firm was contacted 
BENEFON OYJ** ceased to trade, no information 
CENCORP OYJ  
COMPTEL OYJ  
DONE SOLUTIONS OYJ** option information incomplete, info not provided when firm was contacted 
ELCOTEQ SE name used to be: Elcoteq Networks 

ELEKTROBIT GROUP OYJ  
ELISA OYJ name used to be: Elisa Communications 
EVOX RIFA GROUP OYJ** merged to U.S. based group 
F-SECURE OYJ option information incomplete, info not provided when firm was contacted 
INCAP OYJ  
JIPPII GROUP OYJ** merged to Saunalahti, which in turn merged to Elisa 
NOKIA OYJ  
NOVO GROUP OYJ** merged to WM Data during 2004 

OKMETIC OYJ  
PROHA OYJ** 2002-2006 information not sufficient, annual accounts not available  
SALCOMP OYJ** listed at the end of review period in year 2006 
SAUNALAHTI GROUP OYJ** Jippii group merged here and then these merged to Elisa Oyj in 2005 
SCANFIL OYJ  
SENTERA OYJ** merged to Digia in 2006 
SOLTEQ OYJ** no information 
SONERA OYJ** merged with Telia and became TeliaSonera in 2002, accounts in SEK 
SSH COMMUNICATIONS 
SECURITY OYJ 

 

STONESOFT OYJ  
SYSOPEN DIGIA OYJ** name changed to Digia Oyj 
TECNOMEN OYJ** option info could not be completed 
TEKLA OYJ** no bonus information available and firm is not willing to disclose  
TELESTE OYJ  
TIETOENATOR OYJ  

TIETO-X OYJ name changed to Ixonos OYJ 

TJ GROUP OYJ** name changed to Westend ICT, no info available on options 
VAISALA OYJ  
VISMA SOFTWARE OYJ** listed in Norway 
YLEISELEKTRONIIKKA OYJ  
YOMI OYJ** merged to another firm in  2004 

38 companies of which 18 were left out resulting in 19* to 20 companies per year 
*Affecto since 2005 
**firm was left out of the study due to data-availability issues 
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APPENDIX 2  

Company performance and CEO option compensation calculated for each 
individual year 
 
Company performance and CEO option compensation 
 

with 95 % level of confidence   
Dependent  2002 2003 2004 2005 2006 
ROE Turnover coefficient 3.2189 3.3586 3.1910 3.6908 4.7922 
  p-value 0.1022* 0.1243 0.2530 0.1141 0.1513 
 Gearing coefficient -0.5243 -0.1066 -0.1503 -0.0735 -0.3616 
  p-value 0.0000** 0.2929 0.0412** 0.4893 0.0000** 

 Liquidity coefficient -7.4299 0.4397 -1.2720 -1.9235 -2.5190 
  p-value 0.0008** 0.7116 0.3830 0.5045 0.6189 

 option coefficient 9.6388 20.4137 37.6407 13.3067 1.2504 

  p-value 0.5189 0.2801 0.3733 0.4705 0.9663 
 R square  0.9305 0.3546 0.4319 0.3499 0.7986 
 N  19 19 19 20 20 

ROA Turnover coefficient 1.6012 2.1788 1.9646 1.9298 2.5328 
  p-value 0.3238 0.1607 0.2795 0.1642 0.0821* 
 Gearing coefficient -0.1224 -0.0384 -0.0506 -0.0617 -0.0509 
  p-value 0.0039** 0.5908 0.2655 0.3369 0.0453** 
 Liquidity coefficient -5.0337 0.5587 -1.0318 -1.2481 0.5280 
  p-value 0.0044** 0.5141 0.2816 0.4708 0.8073 

 option coefficient 9.4888 15.4678 2.3928 5.4974 -4.7314 

  p-value 0.4565 0.2543 0.9299 0.6175 0.7103 
 R square  0.6545 0.2895 0.2919 0.3085 0.4414 
 N  19 19 19 20 20 
P/BV Turnover coefficient 0.2919 0.1125 0.0492 0.2586 0.1923 
  p-value 0.0693* 0.5567 0.7804 0.2593 0.3783 
 Gearing coefficient 0.0011 0.0000 0.0026 0.0072 0.0051 
  p-value 0.7494 0.9958 0.5624 0.5001 0.1772 

 Liquidity coefficient 0.0655 -0.0392 -0.0391 0.0374 0.0835 
  p-value 0.6485 0.7173 0.6746 0.8964 0.8045 

 option coefficient 1.7616 3.2467 1.9447 0.8062 -0.5472 

  p-value 0.1558 0.0697* 0.4742 0.6610 0.7825 
 R square  0.3769 0.2700 0.1599 0.1592 0.1426 

 
N 
  

19 
 

19 
 

19 
 

20 
 

20 
 

This table presents the results of the regression with yearly data 2002-2006. “**” and “*”represent statistical significance at  
5% and 10% level. 
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APPENDIX 3  

Company performance and CEO performance-based compensation 
calculated for each individual year 
 
Company performance and CEO performance-based compensation 

with 95 % level of confidence   
Dependent  2002 2003 2004 2005 2006 
ROE Turnover coefficient 3.4397 3.1683 3.6955 3.5098 4.4907 
  p-value 0.0866* 0.1551 0.2204 0.1265 0.1622 

 Gearing coefficient -0.5239 -0.1042 -0.1301 -0.0712 -0.3565 
  p-value 0.0000** 0.3302 0.0692* 0.4975 0.0000** 

 Liquidity coefficient -7.1538 0.5870 -1.3202 -1.5511 -2.7227 

  p-value 0.0009** 0.6347 0.3831 0.5881 0.5764 

 perform coefficient 3.0580 16.8759 7.2097 17.3388 19.9332 

  p-value 0.8319 0.3944 0.8312 0.3436 0.4415 
 R square  0.9286 0.3332 0.3995 0.3666 0.8067 
 N  19 19 19 20 20 
ROA Turnover coefficient 1.7217 2.0162 2.2022 1.8120 2.3348 
  p-value 0.2959 0.2014 0.2475 0.1851 0.1006* 
 Gearing coefficient -0.1206 -0.0340 -0.0459 -0.0604 -0.0494 
  p-value 0.0052** 0.6517 0.2917 0.3420 0.0524* 

 Liquidity coefficient -4.7838 0.6853 -1.0744 -1.0740 0.3030 

  p-value 0.0054** 0.4399 0.2667 0.5336 0.8863 

 perform coefficient 5.7062 13.9468 -5.1850 8.0987 4.8958 

  p-value 0.6420 0.3259 0.8088 0.4593 0.6630 

 R square  0.6457 0.2717 0.2946 0.3226 0.4434 
 N  19 19 19 20 20 
P/BV Turnover coefficient 0.3122 0.0930 0.1136 0.3098 0.1917 
  p-value 0.0635* 0.6568 0.5465 0.1824 0.3699 
 Gearing coefficient 0.0015 -0.0011 0.0042 0.0069 0.0050 
  p-value 0.6866 0.9113 0.3323 0.5212 0.1928 

 Liquidity coefficient 0.1114 -0.0245 -0.0490 0.0307 0.0741 

  p-value 0.4458 0.8375 0.6087 0.9161 0.8221 

 perform coefficient 1.1148 2.0037 -0.6813 -0.3025 -0.7740 

  p-value 0.3583 0.3011 0.7525 0.8696 0.6576 
 R square  0.3205 0.1397 0.1339 0.1496 0.1496 

 
N 
  

19 
 

19 
 

19 
 

20 
 

20 
 

This table presents the results of the regression with yearly data 2002-2006. “**” and “*”represent 
statistical significance at 5% and 10% level. 
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APPENDIX 4  

 
Company performance and valuation and CEO option compensation with 
average data 2002–2006 and ROE as dependent variable excluding CEO 
maximum tenure as control variable  
 
 

average ROE options       

Regression statistics        
Multiple R 0.8635        
R Square 0.74563        
Adjusted R 
Square 0.6778        
Standard 
Error 14.7593        
Observatio
ns 20        
         

ANOVA         

  df SS MS F 
Significanc

e F    

Regression 4 9578.32 
2394.

58 
10.992

6 0.00023    

Residual 15 3267.55 
217.8

37      

Total 19 12845.9          

         

  
Coefficie

nts 
Standard 

Error t Stat 
P-

value high 95% 
low95

% 
Low 

95.0% 
High 

95.0% 

intercept -13.555 25.4771 -0.532 
0.6024

8 -67.858 
40.74

8 -67.858 40.748 

avLNTUR 2.27027 2.05096 
1.1069

3 
0.2857

6 -2.1012 
6.641

79 -2.1012 6.64179 

avgear -0.2679 0.0545 

-
4.915

8 
0.0002

** -0.3841 
-

0.1517 -0.3841 -0.1517 

avLiqu -2.4828 1.61149 

-
1.540

7 
0.1442

1 -5.9176 
0.951

95 -5.9176 0.95195 
averageOP
T% 
 

65.0911 
 

35.5889 
 

1.828
97 

 

0.0874
* 
 

-10.765 
 

140.9
47 

 
-10.765 

 
140.947 

 

This table presents the results of the regression with yearly data 2002-2006. “**” and “*”represent 
statistical significance at 5% and 10% level. 
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APPENDIX 5  

Company performance and valuation and CEO option compensation with 
average data 2002–2006 and ROA as dependent variable excluding CEO 
maximum tenure as control variable  
 

average ROA options       

Regression statistics        
Multiple R 0.67991        
R Square 0.46228        
Adjusted R 
Square 0.31889        
Standard 
Error 9.46325        

Observations 20        
         

ANOVA         

  df SS MS F 
Significance 

F    
Regression 4 1154.86 288.714 3.22394 0.04258    
Residual 15 1343.3 89.5531      

Total 19 2498.15          

         

  Coefficients 
Standard 

Error t Stat P-value high 95% low95% 
Low 

95.0% 
High 

95.0% 

intercept -12.129 16.3352 -0.7425 0.46924 -46.947 22.6883 
-

46.947 22.6883 

avLNTUR 1.3071 1.31502 0.99398 0.336 -1.4958 4.11 
-

1.4958 4.11 

avgear -0.0499 0.03494 -1.4283 0.17369 -0.1244 0.02457 
-

0.1244 0.02457 

avLiqu -1.0724 1.03324 -1.0379 0.31575 -3.2747 1.12988 
-

3.2747 1.12988 
averageOPT% 
 

39.2928 
 

22.8186 
 

1.72196 
 

0.1056* 
 

-9.344 
 

87.9295 
 

-9.344 
 

87.9295 
 

This table presents the results of the regression with yearly data 2002-2006. “**” and “*”represent statistical 
significance at 5% and 10% level. 
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APPENDIX 6  

 
Company performance and valuation and CEO option compensation with 
average data 2002–2006 and P/BV as dependent variable excluding CEO 
maximum tenure as control variable  
 
 

average P/BV  options       

Regression statistics        
Multiple R 0.656        
R Square 0.43034        
Adjusted R 
Square 0.27843        
Standard 
Error 1.08467        

Observations 20        
         

ANOVA         

  df SS MS F 
Significance 

F    
Regression 4 13.3315 3.33287 2.83286 0.06212    
Residual 15 17.6476 1.17651      

Total 19 30.9791          

         

  Coefficients 
Standard 

Error t Stat P-value high 95% low95% 
Low 

95.0% 
High 

95.0% 
intercept 0.21588 1.87233 0.1153 0.9097 -3.7749 4.20664 -3.7749 4.20664 

avLNTUR 0.07241 0.15073 0.48038 0.6378 -0.2489 0.39367 
-

0.2489 0.39367 

avgear 0.00607 0.00401 1.51635 0.1502 -0.0025 0.01461 
-

0.0025 0.01461 

avLiqu 0.0332 0.11843 0.28037 0.7830 -0.2192 0.28563 
-

0.2192 0.28563 
averageOPT% 
 

7.2362 
 

2.6154 
 

2.76672 
 

0.0144** 
 

1.6615 
 

12.8109 
 

1.66152 
 

12.8109 
 

This table presents the results of the regression with yearly data 2002-2006. “**” and “*”represent statistical 
significance at 5% and 10% level. 
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APPENDIX 7  

 
 
Company performance and valuation and CEO performance-based 
compensation with average data 2002–2006 and ROE as dependent 
variable excluding CEO maximum tenure as control variable  
 
 

average 
ROE  performance-based CEO compensation    

Regression statistics        
Multiple R 0.86441        
R Square 0.74721        
Adjusted R 
Square 0.6798        
Standard 
Error 14.7136        

Observations 20        
         

ANOVA         

  df SS MS F Significance F    
Regression 4 9598.52 2399.63 11.0843 0.00022    
Residual 15 3247.35 216.49      

Total 19 12845.9          

         

  Coefficients Standard Error t Stat P-value high 95% low95% 
Low 

95.0% 
High 

95.0% 
intercept -22.799 24.9878 -0.9124 0.3759 -76.059 30.4611 -76.059 30.4611 

avperf% 45.7664 24.6068 1.85991 0.0826* -6.6818 98.2146 -6.6818 
98.214

6 
avLNTUR 2.74379 1.95577 1.40292 0.181 -1.4248 6.91243 -1.4248 6.91243 
avgear -0.2594 0.0552 -4.6985 0.0003** -0.377 -0.1417 -0.377 -0.1417 
avLiqu 
 

-1.676 
 

1.65474 
 

-1.0128 
 

0.3272 
 

-5.2029 
 

1.8510 
 

-5.202 
 

1.8510 
 

This table presents the results of the regression with yearly data 2002-2006. “**” and “*”represent statistical 
significance at 5% and 10% level. 
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APPENDIX 8  

 
Company performance and valuation and CEO performance-based 
compensation with average data 2002–2006 and ROA as dependent 
variable excluding CEO maximum tenure as control variable  
 

Average 
ROA  performance-based CEO compensation    

Regression statistics        
Multiple R 0.66122        
R Square 0.43721        
Adjusted R 
Square 0.28713        
Standard 
Error 9.68141        

Observations 20        
         

ANOVA         

  df SS MS F 
Significance 

F    
Regression 4 1092.21 273.052 2.91319 0.05741    
Residual 15 1405.94 93.7296      

Total 19 2498.15          

         

  Coefficients 
Standard 

Error t Stat 
P-

value high 95% low95% 
Low 

95.0% 
High 

95.0% 

intercept -17.638 16.4417 -1.0728 0.3003 -52.683 17.4065 
-

52.683 17.4065 

avperf% 23.8214 16.1911 1.47127 0.1618 -10.689 58.3318 
-

10.689 58.3318 
avLNTUR 1.67593 1.28688 1.30232 0.2124 -1.067 4.41885 -1.067 4.41885 
avgear -0.0468 0.03632 -1.2872 0.2175 -0.1242 0.03067 -0.1242 0.03067 
avLiqu 
 

-0.6469 
 

1.0888 
 

-0.5942 
 

0.5612 
 

-2.9677 
 

1.67379 
 

-2.9677 
 

1.6737 
 

This table presents the results of the regression with yearly data 2002-2006. “**” and “*”represent statistical 
significance at 5% and 10% level. 
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APPENDIX 9  

 
 
Company performance and valuation and CEO performance-based 
compensation with average data 2002–2006 and P/BV as dependent 
variable excluding CEO maximum tenure as control variable  
 

SUMMARY OUTPUT       

Average  P/BV performance-based CEO compensation    
Regression statistics        

Multiple R 0.39561        
R Square 0.15651        
Adjusted R 
Square -0.0684        
Standard 
Error 1.31987        

Observations 20        

         

ANOVA         
  df SS MS F Significance F    

Regression 4 4.84841 1.2121 0.69579 0.6065    
Residual 15 26.1307 1.74205      

Total 19 30.9791          

         

  Coefficients 
Standard 

Error t Stat P-value high 95% low95% 
Low 

95.0% 
High 

95.0% 
intercept -0.7391 2.2415 -0.3297 0.7461 -5.5167 4.03858 -5.5167 4.03858 

avperf% 1.2092 2.20733 0.54781 0.5918 -3.4956 5.914 
-

3.4956 5.914 

avLNTUR 0.20962 0.17544 1.19484 0.2507 -0.1643 0.58357 
-

0.1643 0.58357 

avgear 0.00499 0.00495 1.00675 0.3300 -0.0056 0.01554 
-

0.0056 0.01554 

avLiqu 
 

0.06013 
 

0.14844 
 

0.40508 
 

0.6911 
 

-0.2563 
 

0.37651 
 

-0.256 
 

0.3765 
 

 
This table presents the results of the regression with yearly data 2002-2006. “**” and “*”represent 
statistical significance at 5% and 10% level. 
 


