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Abstract:  

CEO pay-performance relationship is a topic that has been largely discussed and researched. 

Questions still remain on precisely how CEO remuneration is related to company 

performance. Recently, attention has shifted from how much executives are paid to how they 

are paid. 

The purpose of this paper is to find how CEO compensation structure relates to company 

performance in the auto industry. In order to achieve this aim, the CEO compensation is 

broken down into four components, namely: base salary, bonus, stocks and stock options, and 

pension. The company performance is measured by change in market value, since market 

information is forward looking, meaning future performance might be anticipated in advance 

by the markets. As such, decisions made whose positive or negative effects may occur later in 

the future are, if known by investors, priced into the market value. 

Each compensation component relative the total was tested for correlation with respective 

market capitalization change. However, the insignificant statistical results conclude that the 

compensation structure follows a relatively random pattern. Hence, no statistically significant 

relationship between CEO compensation structure and firm performance in the auto industry 

was found. The findings that there are no significant performance improvements for firms 

having a relatively bigger proportion of performance-based pay means that underlying 

theories, such as agency theory, may not be applicable in the industry.  
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1 Introduction 

 

This chapter aims to introduce the reader in the topic of CEO compensation. It briefly 

outlines existing theories on pay-performance and highlights the differing results from 

previous research on the subject. Furthermore, the purpose of this thesis and the research 

question is outlined.   

 

1.1 Background  

The discussion topics around CEO compensation have been focused on examining whether 

executives are fairly paid according to their performance. Researchers such as O’Reilly 

(2007), Moriarty (2005), and Wade et al. (2006) have evaluated if CEOs are remunerated 

fairly or not. Fairness is subjective, but the objective question of whether there is a 

relationship between company performance and CEO remuneration is unclear. According to 

Ebert et al. (2008), focus on performance to determine executive pay is increasing due to 

heightened pressure on executives to seize and successfully adapt to opportunities for 

globalization and new technology. 

The recurring debate over executive compensation raises questions such as “How much are 

the CEOs paid?” and “Who is the highest paid CEO?” (Jensen & Murphy, 1990a).  However, 

there are more significant problems with CEO compensation than excessive pay, and a 

“relentless focus on how much the CEOs are paid diverts the public attention from the real 

issue - how the CEOs are paid” (Jensen & Murphy, 1990a, p. 1). A well-designed executive 

compensation plan will attract, retain, motivate and properly incentivize the CEO and top 

management (Conyon, 2006).  

CEO compensation consists of a mixture of four main elements: annual base salary, annual 

incentives, long-term incentives as well as pension benefit plans. The annual incentives, also 

referred to as bonus plans, are generally based on short-term performance measures (Deloitte, 

2010). Long-term incentive plans could be a combination of restricted stocks and performance 

plans tied to total shareholder return or other financial performance measures (Deloitte, 2010).  

 



 

 
7 

This paper will categorize the CEO remuneration in four categories as follows: base salary, 

bonus, stocks and stock options, and pensions. The combination of different remuneration 

components is referred to as compensation structure.  

Most discussions on executive pay address the relationship between company performance 

and total CEO compensation. Jensen and Murphy (1990b) define the concept pay-

performance sensitivity as “a dollar change in the CEO’s wealth associated with a dollar 

change in the wealth of shareholders” (Jensen & Murphy, 1990b, p. 227). Jensen and Murphy 

(1990a) argue that top executive compensation is mostly independent of performance for 

publicly held companies. Their conclusion is based on the finding that “CEO wealth changed 

$3.25 for every $1000 change in the shareholder wealth” (Jensen & Murphy, 1990b, p. 225). 

Conversely, others identify higher pay-performance sensitivity. For instance, Hall and 

Liebman (1998) hold that for the 15 years leading up to 1998 both the level of CEO 

compensation and its responsiveness to firm performance have increased. The increased CEO 

compensation between 1980 and 1994 was mostly in the form of stock options, which 

increased substantially the relationship between CEO remuneration and company 

performance (Hall & Liebman, 1998). From another perspective, Ellig (2013) argues that the 

higher the total level of executive compensation is, the less emphasis is applied to salary and 

benefits whereas more focus is put on short-term and long-term incentives. The reason given 

for less emphasis on salary is that it is more beneficial for companies to relate executive 

rewards to firm performance (Ellig, 2013).  

1.2 Problem discussion  

Since previous research shows contradicting results on pay-performance sensitivity, i.e. how 

well executive compensation and firm performance correlate, there are opportunities for 

further research. Jensen and Murphy (1990a, 1990b) emphasize the importance of the form of 

CEO payment, that the compensation should be sensitive to performance. 

The theory behind effective executive compensation is largely based on alleviating agency 

risks (Bebchuk & Fried, 2003; Eisenhardt, 1989; Fama & Jensen, 1983; Jensen & Meckling 

1976). These are the risks encumbered when manager interests and incentives do not align 

with shareholder interests. Manager incentives are highly geared toward private benefits, 

whereas shareholders are geared toward maximizing share value (Eisenhardt, 1989). This 

divergence of interests between managers and shareholders is known as an agency problem. 

Fama (1980) argued that CEO agency problems are eliminated due to labour market 
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efficiency, such that managers are pushed away from their private interests due to 

competition; whereas Jensen (1993) argued that agency costs are high regardless, and that 

attempts to mediate them through performance-based compensation policies are largely 

inefficient. Others like Core, Guay and Larcker (2003) and Mehran (1995) land in between 

these opposing views and hold that the reality is more complex and that compensation 

policies matter. 

In this study, instead of measuring how total compensation correlates with firm performance 

measures, we attempt to break down the total remuneration sum into four components and 

find how the compensation structure relates to firm performance. The assumption that firm 

performance can be influenced by executive compensation underlies our research purpose. 

According to Jensen and Murphy (1990a) about 50% of CEO base salary and 20% of total 

compensation (Hay, 1991; Hewitt Associates, 1984) is paid in the form of bonus, which is 

mainly used as a reward payment when predetermined goals are met. Moreover, Jensen and 

Murphy (1990b) suggest that the CEO’s direct stock ownership provides a strong link 

between CEO and stakeholder interests. While Jensen and Murphy (1990a) formulate their 

research question around how much CEO compensation would change for a $1000 increase in 

the market value of a company, in this paper we assume that the compensation is a factor 

driving the market value. In this way, one could discover whether or not the CEO 

compensation structure differs in relation to performance. Our analysis will investigate this 

relationship in the auto industry. 

The firm performance will be measured by market capitalization (hereafter market cap). 

Market cap by definition measures a firm’s total market value of all listed shares (Levine & 

Zervos, 1996).  

                                                                         

  

Market information is forward looking, so a better company performance might be anticipated 

already in advance by the markets. Historically, we can observe that executive compensation 

was correlated to market cap, therefore the CEOs were able to gain a lot during the 1990s 

when the stock market was rising (Bebchuk & Fried, 2003). This also affected relatively poor 

performing companies whose executives got more generously compensated just because the 

market was rallying.  
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Executive compensation plans are usually adopted and designed to align the interests of 

managers and shareholders (Arora & Alam, 2005). Since our research is focused on 

investigating how the CEO compensation structure relates to firm performance we believe 

that our paper may add some value to the benefit of shareholders, other researchers as well as 

the investing public.  

1.3 Purpose  

The purpose of this thesis is to investigate how the structure of CEO compensation (base 

salary, bonus, stocks and stock options, and pension) relates to firm performance in the auto 

industry.  

Previous research on pay-performance (see section 2.2) is mostly focused on how total 

compensation relates to performance, and less on the compensation structure. Therefore, this 

paper aims to contribute to the existing research by investigating how the CEO compensation 

structure relates to firm performance. In order to ensure that information is accessible, all 

firms investigated are publicly listed. Hence, we will be able to gain access to data on 

compensation as well as market performance.  

We delineate our research to the auto industry. The reason for scrutinizing an industry is the 

big diversity of firms in terms of age, size and performance as well as geographical dispersion 

it offers. This enables us to draw more specific conclusions, which are strictly tied to this 

particular choice of industry. Since the 1980s, the auto industry has evolved out of a strong 

drive towards globalization (Bechmann & Scherk, 2010). Cuñat and Guadalupe (2009) argue 

that in the US market, this globalization has driven an increased emphasis on performance-

related pay. The sales and profits in the auto industry quickly recovered after a sharp 

downturn in 2007-2008, with a tendency to continue growing and rise with about 50% by 

2020 (McKinsey & Company, 2013). Moreover, the location of auto production has become 

increasingly globally dispersed in recent years (OECD, 2011). The auto industry accounts for 

around 12 million jobs in Europe, more than 8 million in the US and about 5 million in Japan 

(McKinsey & Company, 2013). Since the auto industry is responsible for many employment 

opportunities and is expected to continue growing, we find the industry relevant for research. 
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1.4 Research questions 

Ehrenberg and Milkovich (1987) conclude that it is hard to find studies that show a clear 

statistical link between executive compensation structure and firm performance. Since 

previous research is mostly focused on how total compensation relates to performance, rather 

than on the compensation structure, this paper aims to contribute to the existing research by 

investigating how the CEO compensation structure relates to firm performance.  

a. What is the relationship between CEO compensation structure and company performance in 

the auto industry? 

1.5 Delimitation  

The time period of this research is limited to the fiscal year 2013. The process of evaluating 

newer, as opposed to older information (i.e. 2013), is advantageous due to improved data 

accessibility. Our sample is derived from the First Trust NASDAQ Global Auto ETF and 

contains 33 companies.  
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2 Theoretical framework 

 

In this chapter, we present previous findings on the pay-performance relationship, the agency 

theory and the stewardship theory. These theories will serve as a framework for analysis and 

interpretation in later chapters.   

 

The theoretical framework is structured in a way which firstly explains the compensation 

components. Secondly, we review previous research to get an overview of the topic. Since 

agency theory is a very prevalent theory used in previous research to explain the pay-

performance relationship, we proceed with a section on it. Also, the agency theory’s relative 

opposite, the stewardship theory, is explained. Lastly, market indices are explained, since this 

paper measures performance by market value. 

2.1 CEO compensation components 

The CEO can be compensated in various ways. The below listed four components are 

frequently seen as part of the structure of CEO yearly remuneration. However, apart from 

these there are other non-monetary rewards, for example access to a company car or medical 

insurance. These are not frequently disclosed and are therefore hard to compare between 

firms. For the few who disclose such information, they are either under separate headings, or 

lumped together under a non-descriptive heading such as “other”. Their value, type and date 

of settlement are hard to be found for research purposes.  

a. Base salary - Monthly fixed payment which is independent of any sort of performance 

measures (Bång & Waldenström, 2009). 

b. Bonus payments - An extra cash payment usually paid on a yearly basis. It is often 

tied to one or more measures of accounting or stock price (objective measurement). Other 

more subjective measurements for bonuses also exist, such as the board being generally 

content with the executive’s work, without it being tied to any specific measurements (Bång 

& Waldenström, 2009).  

The bonus plans can be set in the beginning of the year for a number of different performance 

scenarios and often is expressed as a percentage of the salary (Holthausen, Larcker, & Sloan, 

1995).  Hay (1991) found that 80% of the bonus payment was determined based on the 

financial performance of the company, where the returns on the capital invested as well the 
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earnings were among the most popular measurements, whereas the remaining 20% were 

computed based on individual and nonfinancial measurements (cited in Holthausen, et 

al.,1995). Murphy and Oyer (2003) state that two-thirds of firms use subjective evaluations to 

determine bonus pay. Ke, Petroni, & Safieddine (1999) claims that the objective measures, 

such as calculations based on profit targets, are more common in public companies than in 

private. 

c. Stocks and stock options - Often called long-term incentive programs. Similar to the 

bonus, the stocks and options are usually tied to accounting measurements of performance. 

(Bång & Waldenström, 2009). 

d. Pensions - The pension is usually given as a percentage of the base salary, from the 

age of retirement till the rest of the recipient's life (Bång & Waldenström, 2009). 

2.2 Previous findings - pay-performance relationship  

Jensen and Murphy (1990b) and others such as Murphy (1985, 1990), Schaefer (1998), and 

Bebchuk & Fried (2009) have investigated to what extent, if any, the executive remuneration, 

depends on the company performance. Murphy (1985) suggests that the shareholders’ returns 

as well as the firm’s sales growth are strongly positively related to the executive 

compensation. Murphy (1999) also documents a strong correlation between CEO 

compensation and firm performance.  

Also, Hubbard and Palia (1995), Barro and Barro (1990) and Crawford, Ezzel and Miles 

(1993) investigate in particular the CEO pay in commercial banks. Crawford et al. (1993) 

examine the pay-performance sensitivity in the banking sector for the period after the 

deregulation of the early 1980s. They find a strong correlation between the CEO 

compensation and bank performance and in particular a significant increase in the sensitivity 

of CEO salary, bonus and stock option holdings. 

Ke, Petroni, and Safieddine (1999) investigate the pay-performance sensitivity in publicly and 

privately held insurance companies. They differentiate the public and private property-

liability insurers in order to examine the pay-performance relationship between diffusely-held 

and closely-held ownership structures. They conclude about the presence of a relationship 

between CEO remuneration and accounting performance measures. In particular they found a 

positive correlation between the return on assets (ROA) and level of compensation in the 

publicly-held insurers. Conversely, there is no such relation in the privately-held insurers and 
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the level of CEO payment is based more on subjective measures instead of objective ones like 

accounting information. 

Conversely, other researchers have found weaker or no link between pay and performance. 

Barro and Barro (1990) focus specifically on executive levels of pay according to bank size 

for newly instated CEOs. They present evidence that pay-performance sensitivity decreases as 

CEO experience increases. Reasons for it could be that due to the amount of responsibilities, 

the complexity of tasks and the value of strategic insights all increase with firm size (Goergen 

& Renneboog, 2011). Jensen and Murphy (1990a) conclude that performance is mostly 

independent of performance. 

Other researchers have showed evidence of the historical relationship between pay and 

performance. 

According to Frydman and Saks (2010) the compensation for high-level executives and 

CEO’s in public companies rose dramatically during 1980’s and 1990’s. However, they show 

that executive pay was remarkably flat from the period between the late 1930s and mid 1970s 

despite firm growth. Secondly, the magnitude and determinants of the correlation between 

pay and performance were alike between 1930s and 1980s. The authors claim that they 

provide the first and most comprehensive evidence for the period 1935-2005 on the 

relationship between company performance and executive remuneration, because they 

measured holdings of both stocks and stock options (Frydman & Saks, 2010).  

Evidence shows that the pay-performance sensitivity is strongest in US companies. Conyon 

and Murphy (2000) investigate how the CEO’s shares, share options and long-term incentive 

plan holdings connect directly to the CEO and shareholder wealth. They conclude that the 

pay-performance sensitivity is significantly higher in the United States than in the United 

Kingdom, in regards to every size and industry group, presuming that CEOs in the US would 

have more incentives to improve shareholder wealth than their UK counterparts. 

Moreover, many studies focus on how different types of compensation relate to and affect 

performance.  

The incentives of top management in relation to pay-performance can vary between cash 

compensation, stock options, stock ownership (Jensen & Murphy, 1990b). Traditional pay-

performance incentive system implies that manager total cash compensation is constant until a 

minimum performance hurdle is accomplished, which usually is 80% of a budgeted target 

(Jensen, 2001). The bonus is given when the manager exceeds this target, and it increases 
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substantially as the performance exceeds the settled expectations until it reaches some 

maximum level, usually 120% of budgeted target. Moreover, Barro and Barro (1990) support 

Murphy (1999) in that firms should be careful with using accounting based executive 

compensation plans, because accounting measures can be manipulated.  

The pay-performance remuneration system and meeting minimum and maximum targets, 

creates possibilities for executives to trick the system and manipulate the budget goals 

(Jensen, 2001). If the executive is unable to meet the minimum hurdle, his or her incentives 

would shift to delaying earnings from the present time span to the future. The salary would 

not change based on whether the CEO meets the target by a little or a lot. However, by 

shifting profits forward, by prepaying expenses, or delaying the realization of revenues, the 

executive increases his or her possibility to receive a large bonus the following year (Jensen, 

2001). By contrast if the executive is having a successful year, and the performance is nearing 

the bonus cap, he or she still has incentives to push forward the profits, because they would 

not get any further compensation if the performance exceeds the level at which the cap is set 

(Jensen, 2001). The executive can either postpone sales or expedite expenses, which will 

increase his or her odds of earning a higher bonus next year. 

Jensen (2001) suggests that the problem with gaming the system can be solved by 

implementing a linear compensation plan, which means managers are rewarded with bonus 

independently of budget targets, meaning that the bonus remains the same regardless of 

whether budgeted goals are below or above the actual performance. The senior management 

is rewarded according to the actual performance, so an extra dollar in revenue or profit would 

generate the same amount of bonus in the current and future period. 

Stock option plans have become an increasingly big percentage of executive compensation 

plans since the 1990s (Frydman & Saks, 2010). Stock options are closely tied to performance 

since an increased share price will yield a higher return on the option. Jensen and Murphy 

(1990b) claim that stock ownership generates the highest incentives. However, most CEOs 

hold a minor part of their firms’ stock, and the ownership levels declined over the 50 years 

leading up to 1990 (Jensen & Murphy, 1990b).  In large firms, compared to small, CEOs have 

less compensation-based incentives. The threat of dismissal also provides value-increasing 

incentives for the executives, who would be more likely to leave their firms after bad years, 

rather than good ones (Jensen & Murphy, 1990b). A problem with stock options as 

compensation is that they are often not tied to an industry or market index. As such, the 
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manager can make big profits exercising his or her options even though the company did not 

perform well, but only followed a general market or industry trend (Bebchuk & Fried, 2003).   

Jensen and Murphy (1990b) show results about the independence of relations between 

compensation and performance on stock holdings. It is expected that incentives for executives 

to create shareholder wealth are dependent of the executive’s own shareholding (Jensen & 

Murphy, 1990b). However, they show evidence to the contrary.  

2.3 Agency Theory 

Agency theory deals with problems that occur when two cooperating parties, the principal and 

the agent, have different personal objectives while working together (Eisenhardt, 1989; Fama 

1980). It is prevalent where ownership and control are differentiated, where the person 

making decisions is not also the owner. Hence, it applies particularly to corporations and not 

to family owned businesses, for example. The principal delegates work to the agent - who is 

employed to further the principals’ interests. The principal could be the shareholders of a 

public company as represented by the elected board, and the agent could then be the CEO. 

Both of these parties acquire compensation for their contribution to the organization. 

However, principals and agents engage in the organization for different reasons. The principal 

(the shareholder as represented by the board) wants to maximize returns on investment, while 

the agent (the CEO) has other personal goals such as monetary compensation and continued 

career (Bebchuk and Fried, 2003). Hence, problems, known as agency problems, between 

principal and agent occur since they very often will have divergent long-term intentions or 

goals (Fama, 1980). This is especially true in public companies, where the top management 

has little or no stake in the firm through share ownership; thus the problems of agency are 

inherent in public corporation where there is separation of ownership and control (Jensen & 

Meckling, 1979). In a family business, where the interests of the owners and managers are 

closely aligned, agency costs can be very low (Fama & Jensen, 1983a, 1983b). On the other 

hand, if the family business has minority owners that are not family members, agency costs 

between the major family owners and the minority owners can be high (Morck & Yeung, 

2003). 

Whenever the agent takes action in a way that is beneficial to him or her personally, but 

detrimental for the principal, it will from the principal’s perspective be a suboptimal decision 

(Eisenhardt, 1989). The principal will attempt to alleviate the risk of suboptimal decision-

making by monitoring the agent. Similarly, problems occur when the two parties have a 
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different view on risk-taking (Eisenhardt, 1989). Consequently, it is very hard for the 

principal to verify whether the agent is acting in the principal’s interests or not (Eisenhardt, 

1989). The costs that are associated with the agency problem, such as the cost of 

aforementioned monitoring or suboptimal decision-making, are known as agency costs 

(Jensen & Meckling, 1979). It will be in the natural self-interest of shareholders to minimize 

agency costs to increase their return on equity. 

Jensen and Meckling (1979) show a way to distinguish the agency costs into groups. They see 

agency costs as an aggregate of three different parts (Jensen & Meckling, 1979): 

a. the monitoring expenditures by the principal 

b. the bonding expenditures by the agent 

c. the residual loss  

 

a. Monitoring Expenditures 

The principal incur monitoring expenditures while monitoring the agent. The monitoring 

takes place to establish that the agent makes correct decisions in the first place, and that they 

are followed up in the second place (Jensen & Meckling, 1979). To reduce monitoring costs, 

the principal should incentivize the agent to make decisions that are beneficial to the principal 

(Demougin & Fluet, 2001). In the public firm, the shareholders (principal) through the board 

will monitor the CEO (agent) to control and incentivize the CEO to make decisions that are 

aligned with the shareholders. The board itself is a monitoring cost, since it exists for the just 

stated purposes (Jensen & Meckling, 1979). Shavell (1979) and Holmstrom (1979) propose 

that monitoring by transferring an increased amount of risk to the managers, has beneficial 

effects on the principal, because it predisposes the managers to be more accountable and 

responsible for their decisions (cited in Tosi & Gomez-Mejia, 1989). To compensate with 

stock options is a way to increase the amount of risk to the manager. Tosi and Gomez-Mejia 

(1989) conclude that monitoring is associated with reduced CEO influence on the pay-setting 

process, regardless of the type of firm.  

b. Bonding Expenditures 

Bonding expenditures are related to the agent. Sometimes it can benefit the agent to bond 

himself to the principal by contractual obligations in order to guarantee that his or her actions 

will not contradict the interests of the principal (Jensen & Meckling, 1979). For example, the 
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agent might choose not to contradict the principal’s interests in order to protect his or her 

reputation (Jensen & Meckling, 1979). 

c. Residual loss 

The residual losses are costs that take place despite the existence of both monitoring and 

bonding. Whenever the agent takes actions in his or her self-interest at the detriment of the 

principal, there is a cost. These are the costs incurred when from the principal’s perspective, 

suboptimal decisions are undertaken by the agent (Jensen & Meckling, 1979). Thus, the 

residual loss is all other imperfect actions taken by the agent that has negative implications for 

the principal (Jensen & Meckling, 1979). 

The total agency cost is the sum of the three above mentioned types. Shareholders will 

implement remuneration policies in an attempt to mitigate agency costs (Donaldson & Davis, 

1991). The goal of effective remuneration policy is to tie the agent’s incentives to the 

principal’s, so to reduce the chance of suboptimal decision-making by the agent and to 

mitigate the agency problem in the public companies (Donaldson & Davis, 1991). 

2.4 Stewardship theory 

The stewardship theory directly contradicts the agency theory. Where the agency theory 

assumes that the agent tries to maximize his or her personal utility, the stewardship theory 

argues that the agent is trustworthy and devoted to the shareholders (Donaldson & Davis, 

1991). The CEO, for example, is more motivated by being a good steward of the power he or 

she has been given, than by personal monetary gain. Donaldson & Davis (1991) states that 

according to the agency theory the board chair should be independent of the CEO and the 

board will use incentives to make sure the CEO acts in their interest. The conflict of interests 

assumed by the agency theory is thereby non-existing according to the stewardship theory. 

According to the stewardship theory having the CEO and the chairman of the board be the 

same person is beneficial. Donaldson & Davis (1991) show empirical evidence that the ROE 

for shareholders increase by having the same person be both chair and CEO.  
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2.5 Market index as a benchmark  

A market index tracks and measures the changes in performance of particular groups of stocks 

considered to represent their respective sectors of a country’s economy or stock market. 

Investors are very familiar with, interested in and can choose to invest in such an index 

through mutual index funds and exchange-traded funds (ETFs), which are also used as tools 

for market description, comparison and tracking of returns on specific indices to which they 

are aligned (SEC, 2012). 

The market indices provide data on historical prices of stock market performance, which 

helps investors to identify in which stocks to invest. Also, they serve as a tool for the investors 

to compare performance with their individual stock portfolios. Moreover, historical prices of 

market indices are used as a forecasting tool. 

ETFs are exchange traded funds that track indices like NASDAQ - 100 Index, S&P 500 or 

Dow Jones. They give the investors the possibility to buy shares of a portfolio that tracks 

market indices. The ETFs are a reflection of the performance of their corresponding indices. 

(NASDAQ, 2015)  
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3 Methodology 

 

This chapter begins with justifying our chosen research method and presents the techniques 

for empirical data collection. Moreover, we provide a comprehensive explanation of the 

parametric and nonparametric statistical tests we used for data analysis.   

 

3.1 Choice of method 

In order to achieve the purpose of this thesis and to investigate how the structure of the CEO 

compensation relates to firm performance in the auto industry, we have decided to conduct 

quantitative analysis of publicly listed auto firms whom disclose CEO compensation 

information. 

Aliaga and Gunderson (2000) define quantitative research as the process of collecting 

numerical data and analyzing it with the help of mathematically based methods. By getting 

numerical data or data that is possible to transform into useful statistics, the method is used to 

quantify the problem (Saunders, Lewis, & Thornhill, 2011). Moreover, Creswell (2007) 

claims that the quantitative approach is the best when the initial problem is to identify “factors 

that influence an outcome, or the utility of an intervention, or understanding the best 

predictors of outcomes” (Creswell, 2007, pp. 21-22). The qualitative method, on the other 

hand, is exploratory and is thus used to gain knowledge of opinions, causes or motivations 

that underlie the particular problem (Saunders, et al., 2011).  Our research question, “What is 

the relationship between CEO compensation structure and company performance in the auto 

industry?” leads us to use the quantitative method. This method is appropriate since our main 

goal is not to attempt to find the underlying reasons or motivations for why the relationship is 

a certain way, instead we attempt to quantify the relationship between pay structure and 

performance. As such, our quantitative analysis do not explain the reasons behind the findings 

for how the CEO compensation structure relates to the market cap percentage change, but 

only measures the significance of the relationship between the tested variables. The theories 

underlying our theoretical framework, however, are incorporated in the analysis part, and with 

them we provide an interpretation of the obtained statistical results.   

According to Creswell (2007) quantitative studies advance the relationship among particular 

variables and express them in the form of questions or hypotheses. 
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For each statistical test, we state null- and alternative hypotheses whose rejection or 

acceptance determines whether there is a relationship between the variables. 

3.2 Data collection 

The techniques and procedures used for data collection and analysis is an essential part of the 

research process. Taking the quantitative approach into consideration, we based our paper 

mainly on secondary empirical data gathered from well-known and publicly accessible 

sources. The information is retrieved primarily online from respective company’s websites, 

annual reports, Securities and Exchange Commission (SEC) filings, published research papers 

and surveys. We gather information for the fiscal year 2013 which is published in annual 

reports the 31
st 

of March 2014. We used the database Datastream, provided by Jönköping 

University, in order to retrieve market cap data. The compensation and market cap 

information can be seen in Appendix 2, Table 3.1. The table includes 33 firms and their 

respective CEO remuneration broken down into base salary, bonus, stocks and stock options, 

pensions, total compensation, as well as the market capitalization on the 28
th

 of March 2013 

and 31
st
 of March 2014 separately, and the market cap change in percentages. 

3.2.1 Sample derivation and size  

The First Trust NASDAQ Global Auto ETF (CARZ) corresponds to the price and yield of the 

equity index called NASDAQ OMX Global Auto Index (SM) which is designed to track the 

performance of the largest and most liquid auto manufacturing companies (Yahoo Finance, 

2015). It is the most traded auto-focused ETF (Yahoo Finance, 2015). Our sample contains 

shares from 36 companies. This ETF tracks auto firms that have a market cap of or above 

$500 million, which means most well-known auto companies. According to Datastream, these 

auto firms, excluded by the ETF, have a market cap above $500 million: SAIC Motor, Tata 

Motors, Suzuki Maruti, Fiat Chrysler Automobiles, Geely and Volvo. However, 9 out of the 

total 42 were excluded from the sample. This is because, even though publicly traded, they do 

not disclose CEO compensation information, neither in their financial reports nor in filings to 

accessible government institutions, making our task of finding such information impossible in 

due time. The result is a sample of 33 companies.  

Our choice of evaluation with respect to executive remuneration is limited only to the CEO of 

each firm and not the whole top management. The compensation information for all of the top 

executives is included in many annual reports, however, usually in a lump sum, therefore, we 

abstain of taking them into consideration.  
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3.2.2 Searching parameters  

In order to gain more information on the pay-performance relationship and CEO 

compensation, we have used well-known databases such as Scopus, Google Scholar, 

Jönköping University Library, and Primo to retrieve relevant articles. Among the key-words 

used when searching were CEO compensation structure, pay-performance relationship, CEO 

remuneration, executive pay, executive compensation, and executive remuneration. All 

articles were published in English but for one Swedish exception.   

Table 3.2 Searching parameters  

Database and search engines  Scopus, Google Scholar, Jönköping 

University Library, Primo 

Key words  compensation structure, CEO compensation 

structure, executive compensation structure, 

pay-performance relationship, CEO 

remuneration, CEO pay, CEO compensation, 

executive pay, executive compensation, 

executive remuneration 

Literature types  Academic articles, Books, Internet, Annual 

reports, other financial reports and SEC 

filings 

Publication period 1976 - 2015 

Languages of publication English (one article in Swedish) 
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3.2.3 Exchange rates 

In order to have comparable data and to provide valid analysis, we need to convert the 

numbers into a common currency. We chose US dollars ($) because it is an international 

currency (Tavlas, 1997; Blinder, 1996). Naturally, the numbers in some of the annual reports 

are published in currencies, such as Euro (EUR), Japanese yen (JPY), Indian rupees (INR) 

and Chinese yuan (CNY). We use the spot exchange rate for 31st of March 2014, the date of 

the official publication of the annual reports, in order to convert those currencies into a 

common one. 

Table 3.3 Exchange rate 31st March 

1 USD  6.2173 CHY  

1 USD 0.726 EUR 

1 USD  103.2365 JPY 

1 USD 59.9376 INR 

 

3.2.4 Limitation 

We limit our research to only one year - 2013. This was decided due to the time limitations of 

our thesis and the extensive analysis and calculations required. It is very time consuming to 

gather compensation information. It might be advantageous to extend it to more years, but we 

needed to narrow it. Moreover, the lack of data for some companies included in the CARZ 

ETF fund, negatively affected our sample size decreasing it to 33.  

3.3 Data analysis 

3.3.1 The firm performance measurement 

We measure firm performance by the market cap change between the beginning and the end 

of fiscal year 2013. Generally, the market cap is a reflection of the business development of a 

particular company, as well as a reflection of accounting performance. If a firm has 

unexpectedly high profits the share price will rise and the market cap with it (Gitman, Juchau, 

& Flanagan, 2010). The market cap change, through the share price, is an indication of 

whether the markets believe the firm has increased profitability today, or in the future. As 
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such, the market cap change for a year includes not only an evaluation of profitability for the 

year, but an evaluation of future profitability as well. In order to compare and evaluate if and 

how the CEO compensation structure relates to market cap for the year 2013, we selected 31
st
 

of March 2013 until the 31
st
 of March 2014 and calculated the percentage change between the 

beginning and the end of the fiscal year. However, the US stock market was closed from the 

29
th

 of March 2013 to 31
st 

of March 2013 due to official Easter holidays. Considering that a 

significant number of the companies in our sample are listed on the US stock exchange we 

shifted the beginning date to 28
th 

of March 2013. 

3.3.2 Parametric correlation 

When doing statistical analysis, parametric tests are more sensitive and robust than their 

nonparametric equivalents. The most widely used parametric test for correlation is Pearson 

product-moment correlation coefficient, known as Pearson’s r (Hauke & Kossowski, 2011). 

Pearson requires fulfilment of certain assumptions for the data: 

a. Normality 

b. No outliers 

c. Linearity 

(Hauke & Kossowski, 2011) 

a. Normality test 

Normality is required to perform parametric tests. Most of statistical procedures such as 

correlation, regression, t tests, and analysis of variance, are based on assumptions that the data 

is normally distributed (Ghasemi & Zahediasl, 2012; Altman & Bland, 1995). For large 

enough sample sizes, 40 and above, a deviation from normality would not cause significant 

problems, meaning that we can use parametric procedures even if the data is not normally 

distributed, and for hundreds of observations one can simply ignore the distribution of data 

(Ghasemi & Zahediasl, 2012). 

Normality can be visually shown in histograms (Ghasemi & Zahediasl, 2012). Altman and 

Bland (1995) claim that samples from a normally distributed population might not seem 

normal graphically if the sample size is too small. To visually inspect the distribution is not 

very reliable unless accompanied with significance tests, normal Q-Q plots and boxplots. 
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Shapiro-Wilk test is a test of normality where a resulting p-value indicates normality (Shapiro 

& Wilk, 1995). The null hypothesis that the data is normally distributed will be rejected when 

the p-value is below 0.05 to a confidence interval of 95% (Shapiro & Wilk, 1995). The visual 

representation of histograms, normal Q-Q plots and boxplots also hint graphically to whether 

the tested variables are normally distributed or not.  

For normally distributed data to a 95% confidence interval, the values of skewness and 

kurtosis divided by the standard error should be within the range of -1.96 to +1.96 (Cramer, 

1998; Cramer & Howitt; 2004; Doane & Seward, 2011). The skewness is a measure of 

symmetry or asymmetry of the distribution, whereas kurtosis shows whether there are the 

right amount of data allocated in the middle for it to have the bell-shape of normality (see 

Figure 3.1 below) (Cramer, 1998).  

Figure 3.1 Example of normal distribution. 

 

b. Outliers 

Outliers can be illustrated with a box-and-whisker plot (Tukey, 1977). In SPSS, for example, 

it detects outliers by marking those values that do not fit within 1.5 times the interquartile 

range (Q3-Q1). Values that are not within the range of 3 times the interquartile range are 

considered extreme outliers. The outliers can also be presented in a stem-and-leaf diagram. 
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c. Linear regression 

As stated earlier, parametric tests such as Pearson’s r, require more than normally distributed 

data (Lund Research Ltd, 2013). Assuming that the criteria for a normally distributed data is 

fulfilled one need to test for linearity.   

The linear regression models the relationship between two variables, and shows whether the 

relationship is linear or not (Seber & Lee, 2012). Again, the p-value shows whether the 

regression is significant for a confidence interval. If the p-value is below 0.05 it indicates that 

the regression model can significantly predict the value which also means that the data is 

linear. The R value indicates how strongly the independent variable influences the dependent 

(Seber & Lee, 2012).  

3.3.2.1 Pearson correlation 

Pearson’s r measures the strength of linear correlation between two variables (Hauke & 

Kossowski, 2011). It requires several assumptions about the data in order to be performed:  

a. Approximately normally distributed data 

b. No outliers 

c. Linearity 

(Hauke & Kossowski, 2011) 

If these assumptions are met, Pearson identifies if there is a positive or a negative correlation, 

and how strong it is (Kent State University, 2014). The r-value shows the relationship 

direction and the p-value denotes the significance. An r-coefficient sign of -1 would indicate a 

perfectly negative linear relationship (downward sloping), +1 would be perfectly positive 

linear relationship (upward sloping), whereas 0 shows no relationship (Hauke & Kossowski, 

2011). 

3.3.3 Nonparametric tests 

If the assumptions of normality, linearity and no outliers are not met, nonparametric tests can 

be used (Hollander, Wolfe & Chicken, 2013). Nonparametric tests, because they are less 

sensitive at measuring differences between samples, are less robust and give less accurate 

information compared to parametric tests. Nonparametric tests are seldom used on large 

samples (n > 100), since in data of that magnitude, we can assume the sampling distribution to 

be normal (Hollander et al., 2013). A nonparametric test of correlation is the Kruskal-Wallis 

test.  
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3.3.3.1 Spearman Correlation   

Spearman’s rank correlation coefficient, commonly denoted as Spearman’s rho (ρ) is the most 

commonly used nonparametric equivalent of Pearson correlation (Chen & Popovich, 2002). 

The test measures the degree of dependence and association between two variables. The 

advantage of Spearman is that it does not have any assumptions of data distribution. The 

variables can follow any possible monotonic function, meaning linearity is not a necessity 

either (Chen & Popovich, 2002). Spearman correlation is the most appropriate statistical test 

for ranked variables or for variables measured on an ordinal scale. The test shows positive 

correlation between two ranked variables if the p-value is smaller than 0.01 at a confidence 

interval of 99%. 

3.3.3.2 Mann-Whitney U Test 

“Mann-Whitney test is used to compare two independent, or unrelated samples” (Corder & 

Foreman, 2014, p.16). It is the nonparametric equivalent of the t-test for independence and its 

requirement is that the variables are measured in ordinal or continuous scales. The test 

determines whether the variables between the two independent samples are randomly mixed, 

meaning if the two samples are not different. If the two samples are clustered at the opposite 

ends that would indicate that there is a difference between the variables (Corder & Foreman, 

2014).  

3.3.3.3 Kruskal-Wallis One-way analysis of variance 

Kruskal-Wallis is a nonparametric test of variance that compares certain independent 

variables, especially used when the data consists of rank scores (Lix, Keselman & Keselman, 

1996). It is one of the most well-known alternatives to ANOVA F tests (parametric one-way 

analysis), and the preferred test to use when there is no presence of normality in the data set 

(Blair & Higgins, 1980). A p-value below 0.05 indicates a significant difference between the 

variables with 95% confidence. The Kruskal-Wallis nonparametric test does not require the 

assumptions of linearity or normality of data and is less sensitive to outliers.  

3.3.3.4 Runs test 

The Runs test is used to test data for randomness (Corder & Foreman, 2014). The established 

null hypothesis is that a sequence of data is not random, while the alternative is that the 

sequence of data is random. If the results from the Runs test indicate a p-value below 0.05, 
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one can say that the sequence of the data is not random, meaning that the null hypothesis is 

accepted. (Corder & Foreman, 2014) 

3.4 Research Quality  

3.4.1 Reliability and validity 

Our analysis is reliable, because of trustworthy sources of information. However, we do not 

exclude the possibility that some of the numbers in the annual reports might be subject to 

manipulation, human error or mistakes. Also, data from annual reports are not uniform and 

sometimes firms do not disclose all the components of CEO compensation. 

The reliability and validity of research differs whether the performed study is qualitative or 

quantitative. Winter (2000) relates the validity within the quantitative paradigm to the initial 

stage of research, where the data is gathered and defines it as a descriptive validity. We regard 

our compensation data as reliable since the information is gathered from annual reports and 

SEC filings, which are checked and approved for official publication by independent auditors 

and company accountants. By evaluating sources of information published in both English 

and Swedish, and having Swedish native language-speaker among the authors, the risk of 

misinterpretation is almost non-existent. 

Furthermore, we believe that our research is designed very objectively. We have a 

comprehensive list of references where most of the sources have a high rate of citation and 

referral according to Google Scholar statistics. Also, the data was carefully summarized and 

transferred to SPSS for statistical analysis, so that the risk for mistakes is reduced to 

minimum. Due to extensive statistical analysis performed, we can assure the results to be 

highly reliable and credible. 

3.4.2 Replicability of the study 

Methodological authorities refer the concept of replication to the ability to repeat a study 

(Lindsay & Ehrenberg, 1993). This is of significant importance for the field of research 

because it means that the results of the previous study can have its scope extended (Lindsay & 

Ehrenberg, 1993). Since the information necessary for our paper is collected primarily from 

online, free and publicly accessible sources, as well as the access to SPSS or similar statistical 

programs is available for public usage, we consider our study to have a high possibility for 

replication, meaning a further research on the topic can be carried out.   
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4 Empirical results 

 

This chapter begins with descriptive statistics of the total executive compensation as well as 

each compensation component. That is followed by the parametric and nonparametric tests 

performed with the help of SPSS. Each finding is graphically visualized with a figure or table.  

 

4.1 Aggregated compensation structure 

Figure 4.1 below presents the four main remuneration components, which are base salary, 

bonus, stocks and stock options, and pensions, as a percentage of the total compensation 

payment for the fiscal year 2013. The stocks and stock options holds the biggest proportion of 

the total CEO payment with 33.52%, followed by the bonus payment with 32.70%, the base 

salary with 27.66% and pension with 6.13%.  

  

Figure 4.1 Aggregated CEO compensation structure. 

Visible in this graphical representation is that in our data set the CEO compensation structures 

is relatively equally distributed between the base salary, bonus and stocks and stock options 

and much less composed of pensions. 
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4.2 Total compensation 

After performing a set of descriptive statistics, we derived the average total compensation for 

all 33 companies for the fiscal year 2013 to be equal to $4,919,811.36. The maximum total 

compensation for this period is $23,204,535 which was awarded to Alan Mulally, the CEO of 

Ford Motors, whereas the minimum total compensation, $165,348, belongs to Zhu Fushou, 

the President of Dongfeng Motor Group (see Appendix 1, Table 4.1). 

In order to make a better visual representation of the total remuneration values and the 

companies to which they belong, Figure 4.2 below shows the remuneration logarithmically 

(log3). The purpose is to graphically emphasize and represent the differences in the 

remuneration amounts between the companies in the sample. Around 27%, which is 9 out 33 

of the CEOs receive a total compensation between $8,000,000 and $25,000,000, whereas the 

rest are rewarded less than $5,000,000. 

Figure 4.2 Total compensation for FY 2013 - log3. 
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Moreover, the total compensation amounts are plotted against the market capitalization 

percentage change for fiscal year 2013. When including all companies from the sample, the 

results show that the majority of the companies are clustered around a market cap change 

between -20% and +100% and total compensation up to $5,000,000 (see Appendix 1, Figure 

4.3). The logarithmic scatter plot, Figure 4.4 below, breaks down these values, showing more 

precisely the values between $500,000 and $4,000,000. Also the figure shows that companies 

with a negative market cap change such as Geely, SAIC Motor, Honda Motor, and Nissan 

awarded much dispersed total CEO compensation between $885,497 and $3,672,778. 

 

Figure 4.4 Total Compensation vs. Market Cap % Change - FY 2013 (Log3). 
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4.3 Base salary 

The base salary for fiscal year 2013 holds 27.66% of the total compensation, where the 

highest amount of $5,785,037 belongs to Keith E Wandell, CEO of Harley Davidson. Figure 

4.5 below shows the data, which for visualization purposes is on a nonlinear scale. The 

disparity of salaries is noteworthy. 

 

Figure 4.5 Base salaries FY 2013. 
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4.4  Bonus 

The bonus payment for fiscal year 2013 is the second biggest share with 32.70% of the total 

compensation. However, for some companies bonus is not part of their compensation 

structure. The biggest bonus of $12,400,826 belongs to Martin Winterkorn, the CEO of 

Volkswagen Group. Figure 4.6 displays the situation, again on a nonlinear scale. “Other” 

refers to the four firms not paying any bonuses. As with salaries, the disparity in bonus 

payment between the firms is very large. 

 

Figure 4.6 Bonuses FY 2013. 
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4.5 Stocks and Stock options 

The stocks and stock options is the biggest share of total compensation with a 33.52% share. 

However, eight firms do not use this form of compensation, referred to as “Others” in Figure 

4.7 below. The maximum stocks and stock options compensation of $14,662,484 was paid to 

Alan Mulally, the CEO of Ford Motors.  

 

 

 

Figure 4.7 Stocks and Stock Options FY 2013. 
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4.6 Pension 

The pension is 6.13% of the total remuneration plan for fiscal year 2013, where the biggest 

amount of $2,833,000 was paid to Daniel F. Akerson, the CEO of General Motors. The 

information is visualized below. However, eleven auto companies do not have pension plans 

for their CEO. 

 

 

Figure 4.8 Pensions FY 2013. 
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4.7 Parametric Testing 

In the following section we attempt to correlate compensation structure with the market cap 

percentage change. Market cap percentage change denotes the difference from the beginning 

to end of FY 2013 in percentage terms and shows how firms performed according to the 

market. The compensation structure is the total CEO compensation broken down into its four 

different components, base salary, bonus, stocks and stock options, as well as pension.  

In order to perform Pearson correlation, we have to meet the assumptions from section 3.3.2, 

therefore we test our data in the same sequence as the listed prerequisites: 

a. Approximately normally distributed data 

b. No outliers 

c. Linearity 

4.7.1 Pearson’s r  

The structure of this section will follow the Pearson correlation assumptions listed above. 

a. The established hypothesis for normality are as follows:  

H0: The relative size of each CEO compensation component and the market cap percentage 

change are normally distributed 

HA: The relative size of each CEO compensation component and the market cap percentage 

change are not normally distributed 

Table 4.2 and Table 4.3 in Appendix 1 show that the relative size of stocks/options, pensions 

as well market cap percentage change are not normally distributed, based on the skewness and 

kurtosis values which are not between -1.96 and +1.96, and the significance value which is 

below 0.05. The null hypothesis is rejected, meaning we do not have normality.  

b. Unfortunately our data sets for compensation and performance are not normally 

distributed. In order to pass the normality test we need to remove the outliers (see section 

3.3.2). The stem-and-leaf analysis shows which data points are the outliers. Table 4.4 - 4.7 in 

Appendix 1 summarize the data on stem-and-leaf and show how many data points are 

considered to be outliers for the relative base, bonus, stocks and stock options, and pension 

sizes, respectively. Figure 4.9 - 4.12 in Appendix 1 are the box-and-whisker plots which 

visualize which data points in particular, if any, are outliers for each group respectively.  
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The relative base salary and stock/options size do not contain outliers. However, the relative 

bonus size of data point 18, corresponding to Tata Motors, is an outlier in this data set. The 

outliers in the relative pension size are data points 7, 26 and 21, corresponding to Volvo, 

Mitsubishi Motors and General Motors, with 26%, 25% and 24% pension percentage of total.  

The extremes in market cap percentage change (Table 4.8, Figure 4.13 in Appendix 1) are 

data points 31, 32 and 33 corresponding to Tesla, Peugeot and Fiat Chrysler Automobiles 

with a market growth of 492%, 160% and 119% respectively.  

c. After identifying the outliers and discarding them, we pass the assumption of 

normality necessary for performing Pearson correlation. The next necessary assumption to 

pass is linearity. As such, we have to check whether a linear regression can predict linearity 

between the independent variables - relative base, bonus, stocks and stock options, and 

pension sizes tested individually against the dependent variable - market cap percentage 

change.  

For each linear regression test, there are two tables that show the statistical results - model 

summary and ANOVA table, listed in the appendix (see Appendix 1, Table 4.9 - 4.16). In all 

the tables “Model summary”, R indicates how much of the total variation of the dependent 

variable “Market_cap_change” can be explained by the independent variable “Base_of_total”, 

“Bonus_of_total”, “Stocks_of_total” and “Pension_of_total” which in our case is a very low 

4.9%, 6.4%, 0.1% and 0.5% respectively. The ANOVA tables show how well the regression 

fits the data.  

The significance coefficients for all four performed regressions are above the p-value of 0.05, 

meaning that the regression model does not statistically significantly predict the outcome 

variables, so there is no linearity between the dependent and independent variables. 

Hence, the Pearson correlation will not be performed since our data cannot pass the 

requirement of linearity. 
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4.8 Nonparametric Testing 

Based on the findings above, in this section we perform nonparametric correlation and test for 

randomness as an alternative to the previous parametric test. This allows us to perform tests 

including all the 33 sample points, including outliers and irrespective of distribution. As in 

section 4.7 the CEO compensation structure is divided into four parts and measured in relative 

percentage terms.  Market cap percentage change denotes the difference from the beginning to 

end of FY 2013 in percentage terms. 

We use First Trust NASDAQ Global Auto ETF as an auto industry benchmark for the firms 

to rank their performance during the year. At the beginning of the year the ETF price was 

30.13 which rose up to 41.20 till 31
st
 March 2014. As such, the growth is 36.74%.  

4.8.1 Spearman’s rho  

As mentioned in section 3.3.3.1 the Spearman’s Rank - Order correlation is the nonparametric 

equivalent of Pearson test when the data does not meet some of the parametric tests’ 

assumptions. The following hypotheses have been stated for each relative CEO compensation 

component individually and the market cap change.  

H0: There is no association between the two variables 

HA: There is association between the two variables 

For a 95% confidence interval, the p-value to compare for is 0.05 meaning the correlation is 

significant only at this value or below it. However, our variables do not significantly correlate 

with the market cap percentage change according to this test except for the relative size of 

bonus, so we reject the null hypothesis for all except one (see Table 4.17). 
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Table 4.17 Spearman correlation  

Correlations 

  

Base_of

_total 

Bonus_

of_total 

Stocks_

of_total 

Pension

_ot_total 

Percentile 

Group of 

Market_ca

p_change 

Spearman

's rho 

Base_of_tot

al 

Correlation 

Coefficient 

1.000 -.508
**

 -.519
**

 -.125 .042 

Sig. (2-

tailed) 

. .003 .002 .489 .818 

N 33 33 33 33 33 

Bonus_of_to

tal 

Correlation 

Coefficient 

-.508
**

 1.000 -.221 -.253 -.368
*
 

Sig. (2-

tailed) 

.003 . .216 .156 .035 

N 33 33 33 33 33 

Stocks_of_t

otal 

Correlation 

Coefficient 

-.519
**

 -.221 1.000 .054 .142 

Sig. (2-

tailed) 

.002 .216 . .767 .430 

N 33 33 33 33 33 

Pension_ot_t Correlation -.125 -.253 .054 1.000 .147 
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otal Coefficient 

Sig. (2-

tailed) 

.489 .156 .767 . .416 

N 33 33 33 33 33 

Percentile 

Group of 

Market_cap

_change 

Correlation 

Coefficient 

.042 -.368
*
 .142 .147 1.000 

Sig. (2-

tailed) 

.818 .035 .430 .416 . 

N 33 33 33 33 33 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

 

4.8.2 Mann - Whitney’s U 

Mann - Whitney’s U test shows no significant difference in the relative CEO compensation 

structure between high and low performing companies in all four variables. The compensation 

components are ranked for market cap performance by the ETF benchmark. The established 

hypotheses for each compensation component individually are: 

H0: The distribution between high and low performing companies is not identical 

HA: The distribution between high and low performing companies is identical 

As seen in Table 4.18 below, the p-value is above 0.05, meaning that the relative structures 

are not significantly different between the two samples, meaning that the null hypothesis is 

rejected.  
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Table 4.18 Mann -Whitney’s U Test ETF Ranking  

Test Statistics
b
 

  

Base_of_total 

Bonus_of_tota

l 

Stocks_of_tota

l Pension_ot_total 

Mann-Whitney U 128.500 77.500 113.000 112.500 

Wilcoxon W 299.500 197.500 284.000 283.500 

Z -.235 -2.081 -.804 -.829 

Asymp. Sig. (2-tailed) .814 .057 .422 .407 

Exact Sig. [2*(1-tailed 

Sig.)] 

.817
a
 .056

a
 .442

a
 .421

a
 

a. Not corrected for ties. 

b. Grouping Variable: Percentile Group of Market_cap_change 

  

 

4.8.3 Kruskal-Wallis 

The Kruskal-Wallis nonparametric test does not require the assumptions for linearity or 

normality of data and is less sensitive to outliers, see section 3.3.3. The Kruskal-Wallis test 

broadens the Mann-Whitney U test, allowing us to test more than two independent groups. 

The compensation structures are ranked in quartiles with respect to market cap percentage 

change. Each variable is tested separately for significant differences between the four 

quartiles. Group 1 being the lowest performers and group 4 the highest. Table 4.19 shows the 

p-values which are all above 0.05, meaning that the null hypothesis is rejected so the mean 

ranks of the groups are the same. Hence there is no significant difference between the ranked 

quartiles performing companies.   
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H0: The mean ranks of the groups are not the same  

HA: The mean ranks of the groups are the same 

Table 4.19 Kruskal - Wallis Test 4 Quartiles  

Test Statistics
a,b

 

  Base_of_total Bonus_of_total Stock_of_total Pension_of_total 

Chi-Square 1,411 3,151 3,459 1,116 

df 3 3 3 3 

Asymp. Sig. ,703 ,369 ,326 ,773 

a. Kruskal Wallis Test 

b. Grouping Variable: Percentile Group of Market_cap_change 

 

4.8.4 Runs test  

The Runs test determines whether or not the sequence of data in each variable follow a 

random pattern or not (see section 3.3.3.4). With a p-value above 0.05, we cannot say that the 

data is not random.  

Table 4.20 Runs test 

Runs Test 

  Base_of_total Bonus_of_total Stock_of_total Pension_of_total 

Test Value
a
 43,71 32,25 17,75 6,32 

Cases < Test Value 17 18 20 20 
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Cases >= Test 

Value 

16 15 13 13 

Total Cases 33 33 33 33 

Number of Runs 16 16 18 17 

Z -,349 -,308 ,275 ,000 

Asymp. Sig. (2-

tailed) 

,727 ,758 ,783 1,000 

a. Mean 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
43 

5 Analysis  

 

In this chapter the empirical findings are analysed, explained, and interpreted with the use of 

previously outlined theories.  

 

The nonparametric statistical tests helped us to fulfil the purpose of this paper and identify 

how the CEO compensation structure in terms of base salary, bonuses, stocks and stock 

options, and pensions relates to the firm performance in the auto industry. 

When doing statistical analysis, parametric tests are more sensitive and robust (see section 

3.3.2). The most widely used parametric test for correlation is Pearson product-moment 

correlation coefficient, known as Pearson’s r. Moreover, Pearson requires the fulfilment of 

certain assumptions of the data. In the empirical findings we go through the steps of testing 

the requirements on our data. Firstly, we observe that our CEO compensation structure and 

market cap change in percentages are not normally distributed. One way of transforming the 

data into normal is to remove the outliers to which Pearson is very sensitive. The linearity 

assumption is the only one our data fails to meet even when outliers are removed.   

Due to the non-normality of our data and the existence of outliers along with nonlinearity, 

parametric tests, for example Pearson correlation, should not be performed on our data. 

However, the nonparametric tests offer a reasonable substitution.   

The nonparametric Pearson equivalent is Spearman’s rho. It has been used to determine if 

there is any correlation between compensation structure and performance. The results show 

no significance, except for bonuses. However, to identify a compensation structure there 

should be a significant correlation between at least two or more compensation components 

and market cap change, which means that the current result thwarts our effort to find an 

optimal compensation structure, see Table 4.17. The p-value for bonuses indicates significant 

correlation between bonus and market cap performance. By definition the bonus size should 

be determined based on the financial performance of the firm and paid if the pre-set yearly 

targets are met (Holthausen, et al., 1995; Hay, 1991); therefore the correlation between bonus 

and performance is predictable. However, as Bång and Waldenström (2009) show, bonuses 

can be a subject of more subjective measures which are hardly published. For example, they 

suggest that the board can be generally more content with the executive work, without that 
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being tied to any specific measurements. This explains that even though there is a presence of 

statistical correlation between the bonus payment and the firm performance, it is not very 

strong - the closer the p-value is to 0, the stronger the correlation is.   

Hence, Spearman’s rho does not show us an overall relationship between compensation 

structure and performance. The performance seems independent of structure except for 

bonuses. To further investigate the pay-performance relationship and the above found result, 

we proceed with a Mann-Whitney U test. It is more specific to each compensation part, and 

tests them individually, for a significant difference ranked by performance. In order to rank 

each compensation part we set a benchmark index for data comparison. We used First Trust 

NASDAQ Global Auto ETF as an auto industry benchmark for the firms in order to rank their 

performance. During the fiscal year 2013 the market grew by 36.74% as tracked by the ETF, 

hence all the companies with a market cap growth below and above this number either 

underperformed or outperformed the market. This categorical grouping was made in order to 

help us identify whether or not there is a convincing enough difference in the compensation 

structures between those two groups, and if there is, our purpose would be to identify by how 

much and how the remuneration plans differ from one another. With the results showing 

statistically significant difference we would need to advance into delineating which 

compensation structures would yield higher market performance results.  

As seen in Table 4.18 the Mann-Whitney test does not prove that the relative bonus size or 

any other components’ size is different between companies who outperformed the market and 

those who did not.   

Since no significance is apparent between the ETF measured over- and underperformers, we 

ranked performance into four quartiles around the median. The Kruskal-Wallis test can be 

used on multiple groups (as opposed to Mann-Whitney). This allows us to make more specific 

conclusions and test if there is any difference between the bottom and the top 25% 

performers. However, as seen in Table 4.19 there is no statistical significance in the relative 

compensation structure between any of the quartiles. Meaning, the compensation structure 

does not even differ between the bottom and top 25% performers.  

From the above nonparametric results we can conclude that there is no significant difference 

in compensation structure in terms of performance. In order to verify this result, we proceed 

with a test of randomness. The compensation components are tested for randomness using a 

Runs test to identify either an existing pattern or randomness for each of our four components 
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individually. Each variable is sequenced according to market cap change, meaning, each 

variable is sorted ascendingly in terms of performance. The test then evaluates whether or not 

each component seems random in terms of performance or not. The obtained result indicates a 

p-value above 0.05 which implies that we can not say that the values are not random for each 

variable, see Table 4.20. 

From the agency theory follows recommendations on aligning the interests between principal 

and agent (Eisenhardt, 1989). More performance-based pay, such as bonuses, stocks, and 

stock options, is one way of attempting to get the agent acting more in accordance with the 

principal’s interests. Minimizing agency costs means improved performance, but how big 

improvement is hard to quantify. For our industry and year, we can conclude that there are no 

significant performance improvements for firms having a relatively bigger proportion of 

performance-based pay. However, it is not right to say that it disproves that agency problems 

existence in the auto industry, primarily because there is a lot more than agency costs that 

affect performance. This could mean one of three things: 

1. Agency problems are not large enough to be statistically significant. 

2. Our time series are too short. 

3. The agency theory does not describe the situation in the auto industry. 

Whichever of the above is true, one could say that our findings show support for the 

stewardship theory. As explained in section 2.4, the stewardship theory holds that the 

manager is trustworthy and devoted to shareholders (Donaldson & Davis, 1991). Generally, 

the manager does not act in a self-centred way but in alignment with the principal. Under this 

assumption one can deduce that performance-based pay is unnecessary and does not further 

firms’ interests since the manager would act to improve the performance of the firm anyhow. 

In our analysis, no link was found between performance and compensation structure, no 

matter whether the structure was more geared towards performance goals or not. Therefore, 

we can assume the stewardship theory applies to our particular case.  

Bonuses are not based on share price which directly affects the market cap. However, by 

definition it is based on performance measures such as net profit, operating profit, and free 

cash flow, (Holthausen, et al., 1995; Hay, 1991) which affects the market cap since increased 

profitability will increase the share price.  
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Although our statistical analysis does not show that an increased proportion of performance-

based pay, such as bonuses, yields better performance - there is still a weak correlation 

between bonus and performance. Interestingly, this correlation is negative, see table 4.17, 

which leads us to believe that the subjective determinants of bonus pay are very prevalent in 

the auto industry. Since objective determinants are based entirely on performance, the 

correlation in that case should be positive.  

Below is an example from Chrysler Group LLC, who instituted a Performance and 

Leadership Management Award Plan, the PLM Award, which is a short-term performance-

based bonus plan for upper-management (SEC, 2014). 

Table 5.1 Chrysler PLM Award plan for FY 2013 

 

Target Award 

($) 

   

X 

   

Payout Factor 

(%): 

Modified 

Operating 

Profit Component 

(% of 

Target) X 50% + 

Free 

Cash Flow 

Component 

(% of Target 

Award) X 

50%    

X 

  

Individual 

Performance 

Adjustment 

Factor 

(10% to 

125%) 

   

= 

   

2013 

PLM 

Award 

 

In this equation, two of the three factors are subjectively measured. The Target Award is the 

base award for the particular individual, which depends on position within the company 

structure. The Individual Performance Adjustment Factor is made up by Chrysler’s 

Compensation Committee (established by the board) and is entirely based on subjective 
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measures (SEC, 2014). Chrysler states “This subjective assessment evaluates the named 

executive officer’s overall performance against the Company’s performance and leadership 

guidelines in a non-formulaic manner” (SEC, 2014, p.213). The non-formulaic measurement 

is not explained further, but is self-explanatory to it not being “formulaic” and therefore not 

directly based on accounting measures. 

How common these subjective factors are used in establishing bonus sizes in our investigation 

is unknown, but due to the negative correlation in Table 4.17 we can assume they are 

common. Almost all firms do not disclose in-depth how their bonuses are calculated; whether 

they are based on objective or subjective measurements, and how big the different factors are 

(Chrysler example above is an exception not the rule). Often you find no explanation in firms’ 

annual reports and other financial reporting on their respective websites, which often redirects 

us to their filings to the SEC. As in the case of Chrysler, some companies disclose the 

information on how the bonuses are delineated but even when so, no in-depth information on 

the “non-formulaic” subjective measurements is provided.  

The unclear prevalence and unknown content of these subjective measures can explain why 

we did not find a statistically significant correlation between relative bonus size and 

performance.  
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6 Conclusion 

 

In this chapter we present a summary of the purpose of this thesis, the following empirical 

results and analysis. We also provide a concise answer to our research question.  

 

Previous researchers such as Jensen and Murphy (1990a), suggest that the CEO compensation 

structure, namely how the CEO is paid, prevails over the importance of how much the CEO 

receives. However, Ehrenberg and Milkovich (1987) conclude that it is hard to find studies 

that show a clear statistical link between executive compensation structure and firm 

performance. 

Data on CEO compensation structure and performance in the auto industry is collected, 

statistically analysed and theoretically interpreted. Based on the statistical analysis, we answer 

our research question:  

What is the relationship between the CEO compensation structure and company performance 

in the auto industry? 

By concluding that different CEO compensation structures do not significantly correlate with 

the company performance.  

To answer our research question, we follow the assumption that a company’s growth can be 

driven by the CEO payment structure. However, we prove that the market cap change is not 

influenced by the CEO remuneration structure.    

In the end we can conclude that compensation structure in our case follows a relatively 

random pattern, making it infeasible for us to find a statistically significant relationship 

between the CEO compensation structure and firm performance.  
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7 Discussion 

 

This chapter aims to fairly represent prevalent strengths and weaknesses, as well as to 

provide suggestions for further research. 

 

The CEO compensation structure in regards to company performance might require longer 

investigative time-period. Based on Jensen and Murphy (1990b) statement that the CEO 

ownership has declined over the 50 years between 1940 to 1990, meaning the CEOs have 

been receiving less in stocks and stock options, one could suggest that a time span of about 50 

years probably can define to a greater accuracy how the CEO compensation structure has 

evolved over the years, and if it is really correlated to the performance indicators. Our sample 

size is an accurate representation of the global auto industry because it accounts for some of 

the biggest auto manufacturing holdings. However, one could extend this observation set to 

include auto parts manufacturing companies and suppliers, bus-, truck and tractor 

manufacturers. The conclusions derived from expanded sample size would be more 

generalized and applicable to more companies. However, due to the time and scope of this 

thesis, we set our limitations only to publicly listed auto companies that disclose CEO 

compensation information for a time span of just a year. 

Moreover, part of our analysis is related to the fact that some companies make decisions on 

how to design their CEO compensation plans by subjective measures, which are not publicly 

disclosed or defined. We believe that a useful approach to investigate this topic further could 

be to perform a qualitative analysis on specific cases. A case study with a relatively small 

sample of companies could answer the question of how the subjective compensations are 

delineated. To persuade companies to disclose in-depth their rationale for making top 

management compensation decisions would bring value for investors and researchers as well 

as an overall understanding of the field.  

The conclusions from this study can by no means make definitive claims on the industry in 

general over a large amount of time, in terms of pay and performance. Rather it proves that 

there is no optimal compensation structure for the industry for fiscal year 2013. Our data 

shows that an optimal compensation structure might not exist in general over other time series 

either, because of the randomness of the data - how non-existent the correlation between 

structure and performance was. 
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It is notably time-consuming and hard to find data on executive compensation. Some firms 

simply do not disclose any information on the matter or if they do so, it is not detailed. Also, 

there are those companies which provide highly detailed data in their filings only to 

government agencies. This information is not available in the publications directed to the 

investing public.  
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Appendix 1  

Table 4.1 Descriptive Statistics  

Descriptive Statistics 

  N Minimum Maximum Mean Std. Deviation 

Base_salary 33 $49,059 $5,785,037 $1,360,594.1

8 

$1,291,411.884 

Bonus 33 $0 $12,400,826 $1,608,685.2

1 

$2,716,599.997 

Stock_options 33 $0 $14,662,484 $1,649,157.1

8 

$3,224,359.262 

Pension 33 $0 $2,833,000 $301,374.76 $567,351.444 

Total 33 $165,348 $23,204,534 $4,919,811.3

6 

$6,216,043.750 

Valid N 

(listwise) 

33         
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Figure 4.3 Total compensation vs. Market cap % change - FY 2013. 
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Figure 4.1 Test for normality - Skewness and Kurtosis  

Descriptives 

  Statistic Std. Error 

Base_of_total Mean 43.7072 4.22333 

Skewness .662 .409 

Kurtosis .055 .798 

Bonus_of_total Mean 32.2452 3.97191 

Skewness .624 .409 

Kurtosis .126 .798 

Stocks_of_total Mean 17.7540 3.45586 

Skewness 1.141 .409 

Kurtosis .403 .798 

Pension_ot_total Mean 6.3240 1.39994 

Skewness 1.320 .409 

Kurtosis .743 .798 

Market_cap_change Mean 51.58 15.205 

Skewness 4.274 .409 

Kurtosis 21.225 .798 
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Figure 4.2 Test for normality  

Tests of Normality 

  Kolmogorov-Smirnov
a
 Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Base_of_total .113 33 .200
*
 .940 33 .066 

Bonus_of_total .095 33 .200
*
 .957 33 .219 

Stocks_of_total .186 33 .005 .827 33 .000 

Pension_ot_total .216 33 .000 .784 33 .000 

Market_cap_change .277 33 .000 .533 33 .000 

a. Lilliefors Significance Correction 

*. This is a lower bound of the true significance. 
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Table 4.4 Stem-and-leaf Plot for Relative Base size  

Base_of_total Stem-and-Leaf Plot 

Frequency    Stem &  Leaf 

     2.00        0 .  79 

     2.00        1 .  24 

     9.00        2 .  233333689 

     3.00        3 .  667 

     3.00        4 .  248 

     7.00        5 .  0235569 

     4.00        6 .  2267 

      .00        7 . 

      .00        8 . 

     3.00        9 .  189 

 Stem width:     10.00 

 Each leaf:       1 case(s) 
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Figure 4.9 Box-and-whisker plot showing outliers for the relative base size.  
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Table 4.5 Stem-and-leaf for Relative Bonus Size 

Bonus_of_total Stem-and-Leaf Plot 

 Frequency    Stem &  Leaf 

     5.00        0 .  00006 

     5.00        1 .  03566 

     7.00        2 .  0134588 

     4.00        3 .  0577 

     6.00        4 .  011445 

     2.00        5 .  57 

     1.00        6 .  5 

     2.00        7 .  05 

     1.00 Extremes    (>=91) 

 Stem width:     10.00 

 Each leaf:       1 case(s) 
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Figure 4.10 Box-and-whisker plot showing outliers for the relative bonus size. 
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Table 4.6 Stem-and-leaf for Relative Stocks and Stock Options Size 

Stocks_of_total Stem-and-Leaf Plot 

 Frequency    Stem &  Leaf 

    15.00        0 .  000000000002789 

     6.00        1 .  033349 

     5.00        2 .  24677 

     2.00        3 .  02 

     1.00        4 .  1 

     1.00        5 .  3 

     3.00        6 .  133 

 Stem width:     10.00 

 Each leaf:       1 case(s) 
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Figure 4.11 Box-and-whisker plot showing outliers for the relative stocks and stock and 

options size.  
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Table 4.7 Stem-and-leaf for Relative Pension Size 

Pension_ot_total Stem-and-Leaf Plot 

 Frequency    Stem &  Leaf 

    18.00        0 .  000000000000011133 

     7.00        0 .  5667779 

     3.00        1 .  013 

     1.00        1 .  6 

     1.00        2 .  0 

     3.00 Extremes    (>=24) 

 Stem width:     10.00 

 Each leaf:       1 case(s) 
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Figure 4.12 Box-and-whisker plot showing outliers for the relative pension size. 
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Table 4.8 Stem-and-leaf for Market Cap Percentage change 

Market_cap_change Stem-and-Leaf Plot 

 Frequency    Stem &  Leaf 

     4.00       -0 .  0001 

     7.00        0 .  0011111 

     8.00        0 .  22233333 

     6.00        0 .  444445 

     4.00        0 .  6677 

     1.00        0 .  9 

     3.00 Extremes    (>=119) 

 Stem width:       100 

 Each leaf:       1 case(s) 



 

 
70 

 

Figure 4.13 Box-and-whisker plot showing outliers for the Market Cap Percentage Change. 

 

Table 4.9 Linear regression test summary between Market cap percentage change and 

Relative Base size 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

1 .222
a
 .049 .014 27.305 

a. Predictors: (Constant), Base_of_total 
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Table 4.10 ANOVA Table  

ANOVA
b
 

Model 

Sum of 

Squares df Mean Square F Sig. 

1 Regression 1044.571 1 1044.571 1.401 .247
a
 

Residual 20130.877 27 745.588     

Total 21175.448 28       

a. Predictors: (Constant), Base_of_total 

b. Dependent Variable: Market_cap_change 

  

 

 

Table 4.11 Linear regression test summary between Market cap percentage change and 

Relative Bonus size  

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

1 .253
a
 .064 .029 27.094 

a. Predictors: (Constant), Bonus_of_total 
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Table 4.12 ANOVA Table 

ANOVA
b
 

Model 

Sum of 

Squares df Mean Square F Sig. 

1 Regression 1355.428 1 1355.428 1.846 .185
a
 

Residual 19820.021 27 734.075     

Total 21175.448 28       

a. Predictors: (Constant), Bonus_of_total 

b. Dependent Variable: Market_cap_change 

  

 

Table 4.13 Linear regression test summary between Market cap percentage change and 

Relative Stocks and Stock Options size 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

1 .026
a
 .001 -.036 27.995 

a. Predictors: (Constant), Stocks_of_total 
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Table 4.24 ANOVA Table 

ANOVA
b
 

Model 

Sum of 

Squares df Mean Square F Sig. 

1 Regression 14.587 1 14.587 .019 .892
a
 

Residual 21160.861 27 783.736     

Total 21175.448 28       

a. Predictors: (Constant), Stocks_of_total 

b. Dependent Variable: Market_cap_change 

  

 

Table 4.15 Linear regression test summary between Market cap percentage change and 

Pensions 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

1 .068
a
 .005 -.032 27.941 

a. Predictors: (Constant), Pension_ot_total 
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Table 4.16 ANOVA Table 

ANOVA
b
 

Model 

Sum of 

Squares df Mean Square F Sig. 

1 Regression 96.712 1 96.712 .124 .728
a
 

Residual 21078.736 27 780.694     

Total 21175.448 28       

a. Predictors: (Constant), Pension_ot_total 

b. Dependent Variable: Market_cap_change 
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Appendix 2  

Table 3.1 

Company Base_salary Bonus Stock_options Pension Total Market_cap_13 Market_cap_14 Market_cap_change 

Geely $374,728 $141,508 $369,261 $0 $885,497 $4,012,790,000 $3,460,650,000 -14 

SAIC Motor $189,150 $154,022 $0 $0 $343,172 $27,021,300,000 $24,558,360,000 -9 

Honda Motor $988,023 $416,519 $0 $358,221 $1,762,763 $69,359,130,000 $63,919,290,000 -8 

Nissan $857,489 $1,532,300 $997,026 $285,963 $3,672,778 $43,610,810,000 $40,385,040,000 -7 

Dongfeng 

Motor Group 

$49,059 $67,064 $37,496 $11,728 $165,348 $4,009,900,000 $4,042,250,000 1 

Mahindra & 

Mahindra 

$183,958 $544,500 $0 $49,101 $777,559 $9,729,930,000 $10,113,530,000 4 

Volvo $1,837,928 $183,758 $0 $712,608 $2,734,295 $23,213,250,000 $25,596,510,000 10 

Toyota Motor $988,023 $1,230,185 $0 $0 $2,218,208 $176,947,210,000 $195,057,420,000 10 

Suzuki Motor $929,904 $426,206 $135,611 $0 $1,491,720 $12,525,400,000 $14,676,500,000 17 

Yamaha $760,155 $351,572 $104,521 $0 $1,216,248 $4,709,570,000 $5,587,480,000 19 

Ford Motors $2,000,000 $5,880,000 $14,662,484 $662,050 $23,204,534 $50,738,050,000 $60,553,870,000 19 

Harley- $5,785,037 $1,638,542 $1,900,005 $371,227 $9,694,811 $12,018,970,000 $14,654,970,000 22 
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Davidson 

Guangzhou 

Automobile 

Group 

$93,931 $228,717 $27,826 $0 $350,474 $1,873,250,000 $2,325,420,000 24 

Hyundai 

Motor 

$3,687,176 $5,987,200 $3,225,098 $190,526 $13,090,000 $48,905,800,000 $60,521,000,000 24 

Brilliance 

auto 

$376,617 $350,788 $134,342 $133,345 $995,092 $5,904,550,000 $7,684,060,000 30 

Volkswagen 

Group 

$2,627,909 $12,400,826 $5,640,496 $1,006,521 $21,675,752 $89,545,020,000 $119,125,560,000 33 

Piaggio & C. 

S.P.A. 

$1,721,763 $516,529 $340,771 $0 $2,579,063 $954,820,000 $1,293,230,000 35 

Tata Motors $168,175 $1,935,296 $0 $22,190 $2,125,661 $13,411,210,000 $18,267,640,000 36 

Nissan Shatai $857,489 $1,532,300 $997,026 $285,963 $3,672,778 $1,921,600,000 $2,639,870,000 37 

Porsche $3,195,592 $2,134,986 $2,892,562 $606,680 $8,829,821 $11,197,750,000 $15,713,120,000 40 

General 

Motors 

$1,700,000 $0 $7,302,206 $2,833,000 $11,835,206 $38,014,430,000 $54,720,510,000 44 

BMW Group $2,230,347 $7,259,504 $197,251 $0 $9,687,102 $55,891,940,000 $81,192,220,000 45 

Suzuki $339,008 $139,001 $87,389 $67,781 $633,179 $6,810,510,000 $9,973,230,000 46 
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Maruti 

Great Wall 

Motors 

$1,028,099 $0 $1,769 $4,986 $1,034,854 $3,500,430,000 $5,181,190,000 48 

Renault $1,694,215 $476,921 $2,464,178 $0 $4,635,314 $18,559,310,000 $28,750,260,000 55 

Mitsubishi 

Motors 

$1,084,888 $358,400 $232,476 $561,817 $2,237,581 $6,338,310,000 $10,315,610,000 63 

Chongqing 

Changan 

Auto 

$139,718 $80,564 $0 $44,788 $265,070 $898,190,000 $1,497,680,000 67 

Fuji Heavy 

Industries 

$571,504 $464,953 $0 $0 $1,036,457 $12,356,650,000 $21,224,050,000 72 

Daimler $2,765,840 $4,702,479 $3,891,185 $1,446,281 $12,805,785 $58,419,880,000 $101,628,370,000 74 

BYD Auto $581,925 $0 $3,860 $3,539 $589,323 $2,528,670,000 $4,902,530,000 94 

Fiat Chrysler 

Automobiles 

$3,168,044 $1,853,994 $8,736,639 $107,989 $13,866,666 $6,663,290,000 $14,566,930,000 119 

Peugeot $1,790,634 $0 $4,000 $179,063 $1,973,697 $2,574,440,000 $6,697,730,000 160 

Tesla $133,280 $97,978 $36,709 $0 $267,967 $4,339,080,000 $25,679,350,000 492 

 

 


