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Abstract 

 

This paper presents an empirical analysis of top executive compensation from intellectual 

capital perspective using data from US listed companies and aims to examine whether 

executives get appropriate compensation. I propose a pay-contribution compensation 

scheme and extend previous research on agency theory, by exploring how executive 

compensation contract design may be based on the firm’s intellectual capital (IC). Such 

features would serve the core purpose of compensation design, which is to create long-term 

firm value. But inappropriate compensation scheme cannot motivate individual ICs to 

contribute fully and deteriorate firm value eventually. I view CEO, CFO, COO, CMO, 

CSO, CTO, CHOs as individual intellectual capital of firms, and through examining key 

indicators from financial contribution, organizational contribution, relational contribution 

and growth contribution, I find that their total compensations, total incentive compensations 

and total cash compensations are not significant on their functions for all executives, 

implying that free rider problem may exist. I conduct two steps regression models: the first 

step is to reveal free-rider problem based on the significant relationship between executive 

compensation and his/her role contribution, and the second step is to examine whether 

executive compensations rewarded by his/her role contribution have significant influence 

on firm valuation. The outcome of model 1 shows that CEO and CSO have no free-rider 

problem, while CTO and CHO may have potential free-rider problem, CFO and CMO may 

have the risk of free-rider problem, and COO may have moderate free-rider problem. The 

outcome of model 2 shows that CEO and CFO compensation rewarded by role contribution 

have significant influence on firm valuation; COO, CMO and CHO compensation rewarded 

by role contribution have moderate influence on firm valuation; while CTO compensation 

rewarded by role contribution have little influence on firm valuation and CTO 

compensation rewarded by role contribution have no influence on firm valuation. My result 

is consistent with agency theory since free rider may cause executive inertia, reduce 

individual IC productivity, and impair firm value. The findings suggest that pay-

contribution compensation contracts and remuneration schemes focus on different 

executive positions and strategic roles of individual intellectual capital to avoid free rider 

problem.  

 

Key words: Executive compensation, intellectual capital, pay-contribution, free-rider 

problem 
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Chapter 1 Introduction 

1.1 Research Background 

Executive compensation has important implications on corporate governance and firm 

value. The topic has received special attention during the financial crisis. In practical world, 

people always argue that executives get inappropriate high compensation and it is not fair 

to shareholders and ordinary employees. In academic field, a domain theory is agency 

theory that start from Jensen and Meckling (1976, p. 35), wherein shareholders represent 

principal and executives are regard as agent. Classic agency theory focuses on mitigating 

principal-agent conflicts such as moral hazard, adverse selection and information 

asymmetry. In such environments, executives seem to be heavily monitored. Above all, 

executives are not the “enemy” of shareholders. In today’s dynamic business environment, 

companies need to be able to retain managers who can take advantage of strategic 

opportunities in the product market. Accordingly, intellectual capital (IC) theory becomes 

attractive in the recent decades. In IC theory, executives are viewed as human capital that is 

“the possession of knowledge, applied experience, organizational technology, customer 

relationships, and professional skills that provides firms with a competitive edge in the 

market” (Edvinsson, 1997, p. 368). Executives are individual IC who can contribute their 

specific efforts to firms. On these grounds, executive compensation should be rewarded on 

the basis of executive’s contribution. It also requires that all executives should be viewed as 

individual ICs who have advantages in some specific field, not only CEO.  

In consistent with agency theory, executives are still agents, and just the agent-agent 

relationship within executives is also complicate. Except for the interest conflict between 

principal and agent, there is also interest conflict between agent and agent. When people 

face strong material incentives to free ride, the self-interest model predicts no cooperation 

at all (Fehr and Gächter, 2000, p. 1). Also, Fehr and Schmidt (1999, p. 819) model fairness 

as self-centered inequity aversion that focusing on the role of fairness in competitive 

environments and the analysis of n-person cooperation games, and reveal that the existence 

of inequity-averse types may also induce selfish types to pay wages above the competitive 

level. More importantly, those theories differ in the evaluation of “appropriateness” of 

executive compensation. In classical agency theory, the “appropriateness” of executive 

compensation denotes “unselfish” in principal-agent interest conflict. In intellectual capital 

theory and game theory, the “appropriateness of executive compensation involves “fairness” 

in agent-agent interest conflict. But free riding can impair competition and jeopardize 

cooperation, affect the fairness perception and compensation structure, and finally reduce 

the firm value that is considerable indirect agency cost to principal. Thus it would be 

meaningful to examine “appropriateness” of executive compensation from these points. 
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1.2 Research Question 

My main research question is: Do executives get appropriate compensation from 

intellectual capital perspective? To answer this question, I need firstly solve the following 

question: How to include intellectual capital measures in the design of pay-contribution 

executive compensation contracts and avoid free rider problem within executives?  

In this paper I extend previous research on agency theory, by exploring how executive 

compensation contract design may be based on the growth of the firm’s intellectual capital 

(IC). Such feature would serve the core purpose of compensation design, which is to create 

long-term firm value. I view CEO, CFO, COO as first tier executives, and CMO, CSO, 

CTO and CHO as holding the key intellectual capital of firms, and I propose pay-

contribution compensation contracts and remuneration schemes that focus on their roles. 

I consider executive compensation scheme that includes base salary and executive incentive 

compensation as its components. I develop individual IC compensation growth related to 

the previous year as the pay-contribution compensation measure. I examine the link 

between IC and executive compensation measures by performing two-step regression by 

examining executives’ financial contribution, organization contribution, relationship 

contribution and growth contribution. The first step is to examine whether the total 

compensation has positive relationship with the corresponding IC measures for each 

executive using OLS, and the second step is to examine whether firms’ Tobin’s Q has 

positive relationship with the total compensation and the corresponding IC measures of 

each executive using interaction regression.   

1.3 Research Purpose 

My main goal is to contribute to the theoretical understanding of the current executive 

compensation framework with IC theory and measures. I also aim to provide a practical 

tool for corporations in designing executive compensation contracts. My research also 

yields several testable implications that distinguish it from standard agency models and 

other theories. The coefficients of common and prevalent KPIs derived from empirical 

studies can be for the reference of remuneration committee, while different companies 

should identify their own measurable and dynamic KPIs because different companies have 

different goal, strategy, business model, processes and implementation foundations in 

practice.  

1.4 Knowledge Gap and Contribution 

A large number of studies explore executive compensation. Most of them are based on the 

agency theory, and focus on mitigating moral hazard and information asymmetry, which 

are mainly based on self-interest model that reflecting the interest conflict between 

managers and shareholders. However, free-riding as another kind of agency problem within 

managers might be ignored and cause considerable agency cost to shareholders. There is 

also strong evidence that people exploit free-riding opportunities in voluntary cooperation 

games (Fehr and Schmidt, 1999, p. 817). After modelling fairness as self-centered inequity 

aversion, Fehr and Schmidt (1999, p. 819) reveal that the existence of inequity-averse types 
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may also induce selfish types to pay wages above the competitive level and in the presence 

of heterogeneous preferences the economic environment has a whole new dimension of 

effects. Moreover, top executives are advanced IC of firms, but no generally accepted IC 

measures exist which can be employed in executive compensation design. Suitable IC 

measures can motivate executives to create firm value growth from both short-term and 

long-term perspectives, consistent with typical goals of incentive mechanisms. Prior 

research in intellectual capital has identified human capital, social capital, and other 

intangible resources as factors that create value for corporations. However, in previous 

literatures executive compensation and intellectual capital are seldom combined for 

research. Further, most literatures only discuss CEO compensation, but lack of study about 

the compensation of other executives although they are also advanced intellectual capital of 

firms. What’s more, these factors are rarely considered at the individual level. Especially, 

the key intellectual capital with CEO, CFO, COO and other executives is seldom taken into 

account.  

My first contribution to the relevant academic research is to widen the executive 

compensation beyond CEOs since other top executives are quite important to firms and 

their compensation also occupy a large percentage of compensation for all executives and 

employees. It might open a window to examine the motivation of other top executives that 

are source of value and lead the firm to the specific strategic and financial goal as well. It 

also could complement the current director compensation literature that mostly study 

directors in general, while not for individual, which would reduce the effectiveness and 

efficiency of director compensation contract. The second contribution is to provide an 

approach to handle individual IC measurement since so far individual IC is still tough point 

in the field of IC research. Further, I empirically test the individual IC measures, while 

most prior literatures discuss the point staying in theoretical level. The third contribution 

might be to extend the agency theory by examining the free rider problem as a kind of 

indirect principal-agent problem. Free rider problem may be usually hidden in the classic 

principal-agent problem between shareholders and managers just receive little attention. 

My fourth contribution might be to propose pay-contribution executive compensation 

principle that is helpful to manage free-rider problem. Pay-contribution executive 

compensation principle is different from pay-performance principle and I explain this point 

in the next section. 

1.5 Limitation 

The limitation is the selection of individual IC measures. I choose firm-level indicators to 

proxy for individual IC measures because top executives should be responsible for the 

whole firm. It would be also good to add some measurable “soft” indicators for individual 

IC such as personal characteristics, but it is difficult to observe and obtain the data since 

“soft” indicators are not stable and united.  

 

My research is also limited to US data and short time frame because I only have these data. 

And it is costly and time consuming to get worldwide data and first hand data. Even though 

US data are retrieved from exist secondary data for 5 years, the data still have high quality. 
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Additional limitation is the research on incentive sensitivity. The free rider problem can 

reduce incentive sensitivity, but I don’t extend this point because of space limitation. 

1.6 Disposition 

The paper is organized as follows. In the next chapter 2 illustrates the methodology of the 

research. Chapter 3 displays theoretical framework and demonstrates the links inside these 

theories. Chapter 4 presents practical method, where I describe data collection, propose 

hypotheses, establish models and conduct statistical test. Chapter 5 shows empirical results. 

Chapter 6 is for discussion and further research. My conclusions are provided in Chapter 7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 

 

Chapter 2 Methodology of the Research 

 

With the thesis work I want to disclose whether executives get appropriate compensation 

from intellectual capital perspective and examine whether free rider problem exists. I also 

would like to explore whether executive compensations rewarded by his/her role 

contribution have significant influence on firm valuation, and then we can reveal whether 

free rider problem impairs firm value. I weigh which method is the best for research 

through comparing with other alternative methods for each step in selection of methods in 

this thesis with associated approach if necessary and explain what is the reasonable 

connection and compatibility between research question, purpose, epistemology and 

scientific approach coherently to fully display in-depth methodological understanding and 

application.  

 

Because of that I can put the propositions: (1) if executive compensation is not rewarded 

according to executive’s role contribution, free rider problem exists and the executive 

doesn’t get appropriate compensation; (2) if executive compensation rewarded by 

executive’s role contribution has significant influence on firm valuation, the executive get 

appropriate compensation, otherwise not. I elaborate the progressive relationship between 

these two propositions because appropriateness should be judged in both individual level 

and firm level. In individual level, “appropriateness” refers to “fairness”, and in firm level, 

“appropriateness” refers to “significance”.  “Fairness” is the premise of “appropriateness”, 

and “significance” is the reflection of “appropriateness”.  

 

After putting these hypotheses I have to test it. In case of hypothesis testing literature I 

recommend a naturalistic social science approach for the thesis work in which knowledge is 

objective as the scientific method, while in constructivist social science, reality is socially 

constructed, knowledge is inter-subjective and truth isn‘t just ―out there. Since I use a 

large sample, I regard me as a complete observer and take an objective view of researcher 

in the study with neutral attitude. 

 

When I come to my research question, I firstly face the selection between theoretical and 

empirical method. I choose empirical method because “empirical” is used to denote a 

general approach to the study of reality that suggests that only knowledge gained through 

experience and the senses is acceptable and the position means that that ideas must be 

subjected to the rigours of testing before they can be considered knowledge (Bryman, Alan 

& Bell, Emma. 2007, p. 363), which match my research purpose to test whether executives 

get appropriate compensation. Empiricism is also the cornerstone of quantitative analysis. I 

further elaborate quantitative in research strategy. 

 

The aim of this section is to present the selected research methodology which is suitable to 

address the research question and to explore the research proposition. 

 

2.1 Research Philosophy 
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There are three assumptions in the naturalistic social science view including: an ontology of 

independent particulars, an epistemology which relies on an idea of accumulated a 

posteriori knowledge of correlations and a methodology which seeks to identify regularities 

in the real world (Bryman, Alan & Bell, Emma. 2007, p. 16, p. 22). These assumptions 

coincide with the problem and are combined in the thesis. I involve ontological orientation 

about “Do executives get appropriate compensation” relevant to the nature of the world / 

reality “what the real world is” and epistemology about “How to include intellectual capital 

measures in the design of pay-contribution executive compensation contracts and avoid free 

rider problem within executives” relevant to the nature of the knowledge “how to study the 

real world”, and meanwhile, I also seek to “theorize” on a level above the data and identify 

“regularities of pay-contribution compensation” may be drawn from the study (Bryman, 

Alan & Bell, Emma. 2007, p. 25).  

 

In this thesis, I choose objectivism instead of constructionism in ontology orientation 

because the social reality of executive compensation appropriateness exists outside of the 

researcher‘s mind which is external to the researcher, not constructed and accomplished by 

social actors. In the meantime, I apply positivism instead of interpretivism in 

epistemological orientation because the reality of executive compensation appropriateness 

exists objectively out there from the natural science and neutral view and it is only by 

following the scientific method of testing hypotheses that the researcher can get knowledge 

about it, while for interpretivism, the subjective meaning of social action is important and 

the study is easily affected by norms and subjective positions (Bryman, Alan & Bell, Emma. 

2007, p. 16-23). I adhere to a complete neutral and objective view in the whole research.  

 

Executive compensation appropriateness exists independently from the senses. So I must be 

able to test the hypothesis by observing free rider problem within executives using 

intellectual capital measures and real contribution of executives to firm value to find the 

truth that some executives do not get appropriate compensation by contribution since free 

rider problem exist within executives and not all executive compensations are rewarded 

significant to firm value. 

2.2 Research design 

When it comes to the research design and I am in the field of naturalistic social science I 

have to decide if I use the experimental or the non-experimental method (Bryman, Alan & 

Bell, Emma. 2007, p. 44-54). Because I want to use data from existing companies, then the 

experimental method would not help me. Besides that, executive compensation data are 

retrieved from ExecuComp database, firm information and financial data are retrieved from 

Compustat database, and there is also not necessary for me to hold interview or survey of 

cross-sectional method and ethnographic research or social survey of longitudinal method. 

Since I want to test a large sample, then statistical method of non-experimental method 

would be more suitable. In statistics and econometrics, cross-sectional method uses 

structured observation on a single point in time, longitudinal method do research on a 

sample on more than one occasion, and panel method refers to multi-dimensional study 

frequently involving measurements over time (Bryman, Alan & Bell, Emma. 2007, p. 71). I 

consider choosing statistical panel method because I use panel data in my research that 

http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Econometrics
http://en.wikipedia.org/wiki/Data_set
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contain observations on multiple phenomena observed over multiple time periods for the 

same firms or individuals that combines cross-sectional method and longitudinal method.  

 

Panel method by blending the inter-individual differences and intra-individual dynamics, 

has several advantages over cross-sectional or longitudinal data (Hsiao, 2007, p. 3). Firstly, 

panel method contains more accurate inference of model parameters because panel data 

usually contain more degrees of freedom and more sample variability than cross-sectional 

data which may be viewed as a panel with T = 1, or longitudinal data which is a panel with 

N = 1, hence improving the efficiency of econometric estimates (Hsiao, 2007, p. 3-4). 

Secondly, panel method has greater capacity for capturing the complexity of human 

behaviour than a single cross-section or longitudinal data include constructing and testing 

more complicated behavioural hypotheses, controlling the impact of omitted variables since 

panel data contain information on both the inter-temporal dynamics and the individuality of 

the entities and may allow one to control the effects of missing or unobserved variables, 

uncovering dynamic relationships, generating more accurate predictions for individual 

outcomes by pooling the data rather than generating predictions of individual outcomes 

using the data on the individual in question, and providing micro foundations for aggregate 

data analysis (Hsiao, 2007, p. 4-5). Thirdly, panel method can simplify computation and 

statistical inference since panel data involve at least two dimensions: a cross-sectional 

dimension and a longitudinal dimension (Hsiao, 2007, p. 5-6). The main advantage of the 

methodological approach is that I can do a panoramic study for executive compensation 

appropriateness from individual and firm level over periods.   

2.3 Research strategy 

My research strategy starts from the comparison between quantitative and qualitative 

method. Quantitative research can be construed as a research strategy that emphasizes 

quantification in the collection and analysis of data; entails a deductive approach to the 

relationship between theory and research in which the accent is placed on the testing of 

theories; has incorporated the practices and norms of the natural scientific model and of 

positivism in particular; and embodies a view of social reality as an external, objective 

reality (Bryman, Alan & Bell, Emma. 2007, p. 28). By contrast, qualitative research can be 

construed as a research strategy that usually emphasizes words rather than quantification in 

the collection and analysis of data; predominantly emphasizes an inductive approach to the 

relationship between theory and research in which the emphasis is placed on the generation 

of theories; has rejected the practices and norms of the natural scientific model and of 

positivism in particular in preference for an emphasis on the ways in which individuals 

interpret their social world; and embodies a view of social reality as a constantly shifting 

emergent property of individuals’ creation (Bryman, Alan & Bell, Emma. 2007, p. 28). 

After the comparison between quantitative and qualitative, it appears that quantitative 

strategy is more suitable for my research because I apply positivism instead of 

interpretivism in epistemological orientation and choose objectivism instead of 

constructionism in ontology orientation. More importantly, my research purpose is mainly 

testing of theory instead of generation of theory. The thesis is mainly based on the 

quantitative method to deeply understand and examine the appropriateness of executive 

compensation. 
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In the second consideration I face the comparison and selection between deductive and 

inductive theory. Deductive theory represents that the research is on the basis of what is 

known about a particular domain and of theoretical considerations in relation to that 

domain, and then deduces a hypothesis or hypotheses that must be subjected to empirical 

scrutiny (Bryman, Alan & Bell, Emma. 2007, p. 11). The process of deductive would be: 

theory and the hypotheses deduced from it come first and derive the process of gathering 

data, and then findings turn out to be there, hypotheses is confirmed or rejected, and last 

revision of theory is conducted (Bryman, Alan & Bell, Emma. 2007, p. 11). In contrast, 

inductive theory refer that the research infers the implications of the findings for the theory 

that prompted the whole exercise, wherein the findings are fed back into the stock of theory 

and the research findings associated with a certain domain of enquiry. The process of 

inductive would be to compare theories first, then develop theory, look for patterns, form 

categories or concepts, ask question and gather information (Bryman, Alan & Bell, Emma. 

2007, p. 12). The distinct difference between deductive and inductive would be from 

general theory to particular observation (deduction) or from particular observation to 

general theory (induction). In this point, I have to consider the relationship between theory 

and research. I don’t tend to assume theory will somehow arise from the facts, but instead, I 

would firstly illustrate theories because facts are selected and produced by theory. 

Moreover, deduction is more suitable for quantitative research because it is better to test the 

theory. Thus I choose deductive theory in my research strategy. 

 

Further, I elaborate the process of quantitative research following deductive theory as 

follows. In the first step, I introduce the relevant theory including agency theory, game 

theory, executive compensation theory, and intellectual capital theory, which are inter-

correlated. I intend to use quantitative approach to test these theories, wherein I regard 

executives as individual intellectual capital and also agents of firms and test whether 

executives get “fair” compensation by contribution or have free rider problem and further 

test whether executive compensation rewarded by contribution has “significance” to firm 

value.  In the second step, I posit two propositions: (1) if executive compensation is not 

rewarded according to executive’s role contribution, free rider problem exists and the 

executive doesn’t get appropriate compensation; (2) if executive compensation rewarded by 

executive’s role contribution have significant influence on firm valuation, the executive get 

appropriate compensation, otherwise not. Following the two propositions, I make some 

hypotheses and predict relations between executive compensation and contribution-oriented 

intellectual capital measure. In the next steps I test these hypotheses and predictions. In the 

third step, I do research design and arrange most suitable methods and approaches for my 

research. The selection of research design has implications for a variety of issues, such as 

the external validity of findings and the ability to impute causality to the findings (Bryman, 

Alan & Bell, Emma. 2007, p. 155). In the fourth step, I devise measures of concepts such as 

intellectual capital measures for each contribution. I also select observable proxies for each 

measure. In the fifth step I select research sites on executive compensation and intellectual 

capital and then in the sixth step I select research subjects on free rider problem and pay-

contribution compensation. In the seventh step, I administer research instruments and 

collect data to serve for my research design. In the eighth step I process data using 

statistical method. In the ninth step I analyse data empirically. In the tenth step I come to 
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the findings and in the last step I write up conclusions. The organization of research can 

convince that the observations are derived from the theory and the findings are tested on the 

basis of theory and observations.  

2.4 Research method 

In IC field, the prevalent method to do research would be to establish structural equation 

model through finding the path and determine the coefficient of each path. However, the 

existing studies that support these reasons suffer from several limitations that should be 

taken into account. For example, Ittner and Larcker (2002, p. 65) use independent variables 

in their structural model that is endogenous choice variables that can create inconsistencies. 

An argument is that the limitation of endogenous variables in structural model could be 

overcome by using simultaneous equation models (including the choice of exogenous 

instrumental variables for identification). Another drawback of structural equation model is 

that time series data seems quite difficult to be involved in the structural model, which 

imply that panel data would be impossible to establish structural model. Even though I use 

the structural model for each year data respectively and attain the weighted average 

coefficients finally, the result might have in-depth problem and the year effect are not test 

in the continuous concept. Thus, structural model might not be sufficient and efficient to 

fully confirm the findings, especially for the large panel data.  

 

For financial research, regression analysis would be the dominant method. In this paper I 

use simultaneous equation models to explore the multi causal-effect relationship between 

executive compensation and IC measures in which I link the complex relationship between 

IC measures and contribution of individuals. The models are in line with the theory of IC 

and compensation, and the applicability of IC measures is useful for valuing the firm for 

assessing a manager’s contribution, in which the ideal structure of incentive plans need be 

designed upon executive contribution and IC measures could become the drivers in 

compensation system that make executives to react to the pay-contribution compensation 

principle actively.  Moreover, IC research always focus on the theoretical discussion and 

theory building, while there are less empirical evidence to support probably because of the 

restriction and limitation of methodology (see Marr, Gray and Neely, 2003, p. 456). 

Consequently, the credibility and validity of theory would be impaired if the theory lacks of 

empirical tests. Therefore, I would use regression models empirically examine the complex 

relationship between executive compensation and IC measures. In addition, regression 

models can analyse panel data well, while it is not available for structural model.  

2.5 Data collection 

There are a lot of approaches for data collection to do quantitative research including 

sampling, structured interviewing, self-completion questionnaires, asking questions, 

structured observation, content analysis and secondary analysis and official statistics 

(Bryman, Alan & Bell, Emma. 2007, p. 153). Since my research is in finance and 

accounting field, there are no survey research by questionnaire or structured interview, 

structured observation, and content analysis. Furthermore, considering that some “soft” 

skills and characteristics of executives are either unobservable or extremely time 
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consuming and expensive to conduct, I mainly use firm level information to proxy for the 

contribution of executives as individual intellectual capital of firms. Therefore, I prefer 

secondary data because of the advantages of secondary analysis that include saving cost 

and time, and high quality (Bryman, Alan & Bell, Emma. 2007, p. 328). Secondary analysis 

is the analysis of data by researchers who will probably not have been involved in the 

collection of those data, for purposes that in all likelihood were not envisaged by those 

responsible for the data collection (Bryman, Alan & Bell, Emma. 2007, p. 326). In my 

thesis I use the secondary data that have been collected by exist authorized database 

ExecuComp and Compustat which contains large amounts of quantitative data about 

finance and accounting information of firms over periods.  

2.6 Quality criteria 

2.6.1 Reliability 

The reliability is to examine whether or not measures developed for concepts are consistent. 

I adhere to the consistency and congruence with research question, research purpose, 

research approach, theory and data. Since I analyze the reliability of data collection in the 

above section, now I illuminate the reliability of the thesis research in the whole including 

analysis and result. In quantitative research, reliability mainly represents stability and 

internal reliability (Bryman, Alan & Bell, Emma. 2007, p. 162-164). First of all, all four 

contributions are the key aspects to judge whether executives get appropriate compensation. 

Further, I choose all measures carefully to make sure the concepts are reliable. For example, 

I use three compensation measures including Total Compensation, Total Incentive 

Compensation, and Total Cash Compensation to comprehensively reflect executive 

compensation. For each contribution, I use more than one measure to ensure that the 

concepts of contributions are developed comprehensively and consistently. 

 

2.6.1.1 Stability 

The most obvious way of testing for the stability of a measure is the test-retest method 

(Bryman, Alan & Bell, Emma. 2007, p. 162). I use panel data and involve year effect, 

which keep consistency over time. I also involve robust standard errors to control 

heteroskedasticity. To keep stability, I test year effect, and retest by adding firm effect and 

industry effect respectively to ensure the stability.  

2.6.1.2 Internal reliability 

Internal reliability is the degree to which the indicators that make up a scale are consistent 

(Bryman, Alan & Bell, Emma. 2007, p. 163). I select indicators seriously with reliable data 

and keep all of them are consistent. Although it is quite difficult to measure the contribution 

directly, the proxies chosen are suitable to build internal reliability. Those proxies can 

measure the contributions from different perspectives. For example, I apply three indicators 

to proxy for contribution, in which one is EVA that takes cost of capital into account, one is 

MVA that evaluates stock market performance, and one is ROA that measure profitability. 

It can control the bias of financial performance for any sole indicator and proxy the 

contribution appropriately. 
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2.6.2 Replication 

 

The replication is the degree to which the results of a study can be reproduced and repeated 

and related to internal reliability (Bryman, Alan & Bell, Emma. 2007, p. 163). In my thesis, 

the findings are repeatable because if I was (or another researcher) to measure the same 

variable in the same subject and context again, my result would be the same. In general, the 

same research methods and data collection principle used in the thesis also can be extended 

and replicated in similar studies of executive compensation and intellectual capital. What is 

more, the tendency toward consistency found in repeated measurements can be referred to 

as reliability. Since I apply quantitative method and the results are given by objective 

numbers from reliable data resource, my result can be reproduced for numerous times and 

keep consistency.  

2.6.3 Validity 
 

Validity is the degree to which an instrument actually represents what it purports to present 

and the measure of the correctness or precision about research findings which can best be 

explained using these distinct concepts. It commonly includes construct validity, internal 

validity, external validity and ecological validity (Bryman, Alan & Bell, Emma. 2007, p. 

165). 
 

2.6.3.1 Construct validity 

 

Construct validity refers to the issue of whether or not an indicator (or set of indicators) that 

is devised to gauge a concept really measures that concept (Bryman, Alan & Bell, Emma. 

2007, p. 165). I select each measure of each concept truly reflects that concept. Moreover, 

each proxy variable is also relevant to the measures closely, which ensure construct validity. 

Admittedly, the overall contributions are difficult to measure directly. The important way to 

evaluate contributions is to quantify these contributions by constructing measurable proxies. 

I guarantee the indicators chosen are devised to gauge the contributions really measures 

these contributions.  

 

For example, I use three indicators to measure relational contribution in which shareholder 

relationship proxy with total shareholder return (TSR), customer relationship proxy with 

sales and debt-holder relationship proxy with leverage. Shareholder relationship is a very 

important measure because in common the goal of firm is to maximize shareholder value. 

The reason why I choose TSR to proxy for shareholder relationship is that return to 

shareholders is helpful to improve shareholder relationship. Customer relationship is 

another key measure because firm performance stems from customers satisfaction. No 

customers, no business. The reason why I use sales to proxy for customer relationship is 

that firm revenue is determined by sales, and sales can reflect customer satisfaction. Debt-

holder relationship is also important because it would affect capital structure and have 

further impact on firm performance. The reason why I adopt leverage to proxy for debt-

holder relationship is that better debt-holder relationship may bring bigger borrowing space 

and permit higher leverage.  
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Further, I use two indicators to measure organizational contribution in which employee 

retention proxy with employee number and productivity proxy with sales /employees. The 

reason why I choose these two measures is that good organizations can retain or attract 

employees and have relatively higher productivity in general.  

 

Last, I use three indicators to measure sustainable contribution in which future growth 

value proxy with FGV, firm reputation proxy with goodwill and R&D efficiency proxy 

with R&D/Sales. Future growth value is an important indicator of sustainable contribution 

because it reflects the potential of firm performance. Firm reputation is another key of 

sustainability because better reputation can bring more business and attract potential 

customers. R&D efficiency is also important to sustainable growth because it represent 

innovation and new products.  

 

Thus, I can verify that the indicators are chosen to gauge the contributions really measures 

these contributions.  

2.6.3.2 Internal validity 

Internal validity is a concern with the question of whether or not a finding that incorporates 

a causal relationship between two or more variables is sound (Bryman, Alan & Bell, Emma. 

2007, p. 166). I incorporate two relationships in my paper. One is the relationship between 

intellectual capital measures and executive compensation by introducing pay-contribution 

principle. Another is the relationship between executive compensation rewarded by IC 

measures and firm value. In case that the executive fulfil the contribution for role-specific 

IC measures and significant to firm value, the compensation is awarded appropriately. The 

relationships ensure internal validity. 

2.6.3.3 External validity 

External validity is to verify whether the results can be generalized beyond the specific 

context (Bryman, Alan & Bell, Emma. 2007, p. 165). Since I use large samples in the study, 

the results can be generalized beyond the specific context and ensure the external validity 

2.6.3.4 Ecological validity 

Ecological validity is to check whether the findings applicable to people’s every-day, 

natural social setting (Bryman, Alan & Bell, Emma. 2007, p. 165). Since executives work 

everywhere and compensations are the issues of common concern, my findings are 

applicable to people’s natural social settings. The purpose of ecological validity is to avoid 

the ecological fallacy. The ecological fallacy is the error of assuming that inferences about 

individuals or organizations can be made from findings relating to aggregate data (Bryman, 

Alan & Bell, Emma. 2007, 343). I use models seriously to avoid spurious regression and 

ecological fallacy. 
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Chapter3 Theories 

 

3.1 Executive Compensation 

Executive compensation has important implications on corporate governance and firm 

value. The topic has received special attention during the financial crisis and a large 

number of studies explore executive compensation. 

       3.1.1 Agency theory 

 

Among financial economists, the dominant approach to the study of executive 

compensation views managers’ pay arrangements as a (partial) remedy to the agency 

problem and most literatures commit themselves to explore the “optimal contracting 

approach” that assumed by boards to design compensation schemes to provide managers 

with efficient incentives to maximize shareholder value (Bebchuk and Fried, 2003, p.72). 

Another approach linking between the agency problem and executive compensation is 

“managerial power approach” that executive compensation is viewed not only as a potential 

instrument for addressing the agency problem but also as part of the agency problem itself 

(Bebchuk and Fried, 2003, p.72). 

 

Classic agency theory focuses on mitigating principal-agent conflicts such as moral hazard, 

adverse selection and information asymmetry since Jensen and Meckling (1976, p. 35) 

point out the agency problems of managerial power and discretion. Agency theory predicts 

that compensation policy will tie the agent's expected utility to the principal's objective and 

CEO compensation policies will depend on changes in shareholder wealth (Jensen and 

Murphy, 1990, p. 243). Furthermore, Bebchuk and Fried (2003, p.71) indicate that the 

design of compensation arrangements is also partly a product of this same agency problem. 

Further, Jensen and Meckling (1976, p. 6) note also that agency costs arise in any situation 

involving cooperative effort (such as the co-authoring of this paper) by two or more people 

even though there is no clear-cut principal-agent relationship, but there is no further 

discussion. To alleviate the agency conflicts, the prevalent approach is to design top 

management compensation appropriately and involve incentive mechanism in 

compensation contracts. 

 

       3.1.2 Game theory 

 

Game theory is about what happens when people interact that is also good for 

understanding how workers behave in firms such as the reaction of CEOs or salespeople to 

incentive contracts (Camerer, 2003, p. 5). Real-world contracts are often highly incomplete, 

which gives rise to strong incentives to shirk (Williamson, 1985, p. 518). The employment 

relationship, in particular, is characterized by incomplete contracts and labour contracts 

often take the form of a fixed wage contract without explicit performance incentives and in 

which workers have a considerable degree of discretion over effort levels (Ernst Fehr et. al., 

2000, p. 10). In such a situation, a worker's general job attitude, loyalty (Simon, 1991, p. 

41), or what Williamson (1985, p. 519) called "consummate cooperation," which is "an 
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affirmative job attitude whereby gaps are filled, initiative is taken, and judgment is 

exercised in an instrumental way," become important (Ernst Fehr et. al., 2000, p. 10).  

 

Under a complete labour contract, a generally cooperative job attitude would be 

superfluous, because all relevant actions would be unambiguously described and 

enforceable and the requirement of a generally cooperative job attitude renders reciprocal 

motivations potentially very important in the labour process (Ernst Fehr et. al., 2000, p. 11). 

If a substantial fraction of the work force is motivated by reciprocity considerations, 

employers can affect the degree of "cooperativeness" of workers by varying the generosity 

of the compensation package -- even without offering explicit performance incentives 

(Ernst Fehr et. al., 2000, p. 11). 

 

Executives and firms could form a kind of utility-efforts-profits game. Executives 

contribute efforts to firms and gain compensation, and firms pay compensation to 

executives and gain profits, while the actual effort level is chosen by the executives that 

depend on “initiative”, “good judgment” and “potentially arising gaps”. If executives 

contribute less effort to firms while the compensations remain same, then their utility would 

increase with the effort costs reduced, but the profits of firms could decrease. In this 

situation, agent theory between executives and firms is essentially the extension of game 

theory.   

 

Further, if one or some executives contribute full effort level to the firms, and in the 

meanwhile other executives contribute no or less effort level to the firms, but their 

compensation is rewarded by the profits of firms in general, then the compensation 

incentive become a tragedy because it seriously damage the fairness. In such situations, the 

executives who contribute higher efforts pay higher effort costs and according achieve 

lower utility, while the executives who contribute lower efforts pay lower effort costs and 

according achieve higher utility. Executives gain utility through harvest other executives’ 

contribution with efforts, which appears as free rider problem. Although it is hard to say 

whether there exists a game equilibrium between the executives who contribute higher 

effort level and the executives who contribute lower effort level, I would like to propose a 

possible game matrix to illustrate the game among executives. In this game matrix of 

contribution-compensation, I suppose low-effort executives and high-effort executives 

could gain UH and UL respectively, if they both exert efforts, then both gain UH, otherwise 

UL. It is obvious that compensation based on general performance couldn’t distinguish the 

free rider among executives since the utility of executives is much affected by their efforts 

input.  

 

To illustrate this problem clearly, I make a simplified utility-profits matrix of free-rider 

game shown below, in which utility of executives is composed by executive compensation 

minus executive efforts of contribution to firms, and firm profit is the benefit that firm can 

receive from executives’ contribution. I use executive A to represent one of the executives, 

and executive B to represent other executives.  Correspondingly, CA represents the 

compensation of executive A and EA represents the executive A’s efforts of contribution to 

firms, and similarly to executive B. I introduce θ to measure the level of executive efforts 

input and assume 0 ≤ θ ≤ 1, which states that if θ = 0, the executive contribute no efforts, 
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while if θ = 1, the executive contribute full efforts. I apply different profit level of firm P0, 

P1 and P2 to represent the benefit that firm receive from different level of executives’ 

contribution, and the order should be P0 < P1 < P2, which indicates that if all executives 

fully contribute to the firm, firm can receive highest profit, while in case that not all 

executives contribute fully to the firm, firm just receive moderate profit, and even worse if 

all executives don’t contribute to the firm, firm would benefit nothing and the profit might 

go to zero or lowest.   

  

Free-Rider Game 

Utility (Compensation-Efforts of Contribution) -Profits Matrix 

                                                               

                                                                       Executive A 

 

                                                  Full (Effort)                           No (or less Effort) 

 

                              

Full (Effort)   

                   

Other Executives B 

                   

 No (or less Effort) 

 

 

                                                    (0 ≤ θ ≤ 1) 

 

From the matrix, the firm can get highest profit P2 if executives make full contribution, 

while the utility of executive (U = C-E) is lowest when they contribute fully to the firm, 

instead, executives may get highest utility if they contribute no efforts, but it would induce 

the firm to make no profits (P0). Although the extreme case is unlikely to happen, the most 

possible cases are the intermediate form between full contribution and none contribution 

when 0 ≤ θ ≤ 1, which means that some executives contribute high level efforts while 

others don’t, and imply that free-riding may be most likely to happen because executives 

have the motivation to harvest other executives’ fruits for higher utility. Thus, in such cases, 

the incentive mechanism may expire lose efficacy, firm profits may be eroded for non-

effort input and shareholder value could be injured by the free-rider problem. I could say 

that improper incentive is a tragedy.  

3.1.3 Free-riding and Fairness 

 

Free rider problem is one of the consequences of both agency theory and game theory. Fehr 

and Schmidt (1999, p. 817) show substantial evidence suggesting that fairness motives 

affect the behaviour of many people and there is also strong evidence that people exploit 

free-riding opportunities in voluntary cooperation games. In the meantime Fehr and 

Schmidt (1999, p. 855) also point out the puzzling evidence when they are given the 

opportunity to punish free riders, stable cooperation is maintained, although punishment is 

costly for those who punish, while if some people care about equity the puzzles can be 

 

(CA-EA, CB-EB, P2) 

 

(CA-θA*EA, CB-θB*EB, P1) 

 

(CA-θA*EA, CB-θB*EB, P1) 

 

(CA, CB, P0) 
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resolved and it turns out that the economic environment determines whether the fair types 

(free-rider problem) or the selfish types (principal-agent problem) dominate equilibrium 

behaviour. Different from the standard self-interest model, Fehr and Schmidt (1999, p. 819) 

model fairness as self-centered inequity aversion that focusing on the role of fairness in 

competitive environments and the analysis of n-person cooperation games, and reveal that 

the existence of inequity-averse types may also induce selfish types to pay wages above the 

competitive level.  

 

Free rider problem may impair competition and jeopardize cooperation. In fact, free riding 

would reduce enthusiasm to compete and injure the quality of competition. Moreover, free 

riding also could affect the cooperation substantially. When people face strong material 

incentives to free ride, the self-interest model predicts no cooperation at all (Fehr and 

Gächter, 2000, p. 1). However, if individuals have opportunities to punish others in this 

situation, then the reciprocal types vigorously punish free riders even when the punishment 

is costly for the punisher, and as a consequence of the punishing behaviour of the reciprocal 

types, a very high level of cooperation can in fact be achieved (Fehr and Gächter, 2000, 

p.1).  

 

Free-riding may affect the fairness perception and compensation structure. Rabin (1993, p.1) 

proposes the concept “fairness equilibrium” – a Nash equilibrium, and develops the theory 

of reciprocity which rests on the idea that people are willing to reward fair intentions and to 

punish unfair intentions. Reciprocity may render the provision of explicit incentive 

inefficient because the incentives may crowd out voluntary co-operation and it strongly 

limits the effects of competition in markets with incomplete contracts and gives rise to non-

competitive wage differences (Fehr and Gächter, 2000, p. 1). Relative material payoffs 

affect people’s well-being and behaviour, and relative payoff considerations constitute an 

important constraint for the internal wage structure of firms (eg. Bewley, 1998, p. 484-485). 

Employees have some discretion over their work effort and by varying their effort, they can 

exert a direct impact on the relative material payoff of the employer, and fairness 

considerations may well give rise to wage rigidity (Fehr and Schmidt, 1999, p. 836).  For 

top executives, their efforts are more difficult to observe and monitor than ordinary 

employee, so their fairness perceptions also face more complex economic environment.  

3.1.4 Compensation principles 

 

There are various compensation principles for top managements. The essential of these 

principles intend to serve as an incentive or monitor mechanism.  The possible problem 

could be that some principles are obvious and aboveboard rules, while some of them might 

be just hidden and tacit game rules.  

3.1.4.1 Pay-for-performance 

 

Pay for performance is the most popular and basic one. As a matter of fact, remuneration 

committee and top managements always claim that the compensations are paid for 

performance. Jensen and Murphy (1990, p. 232 and p. 248-249) examine the pay-for-

performance relation to CEO pay and explore the serious principal-agent problem that CEO 

wealth increases by $918,000 in years in which shareholders earn a zero return and CEO's 
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pay-related wealth (exclusive of stock options) increases by 30 cents for each $1,000 

increase in shareholder wealth. But Jensen and Murphy (1990, p. 244) also point out that 

highly sensitive pay-performance contracts may not be feasible even under risk neutrality 

since executives with limited resources cannot credibly commit to pay firms for large 

negative realizations of corporate performance, and shareholders cannot credibly commit to 

huge bonuses that amount to "giving away the firm" for large positive realizations. Jensen 

and Murphy (1990, p. 244) suggest that it would certainly be feasible to write binding 

contracts with a much larger share of income or wealth at risk as an efficient incentive 

mechanism.  

 

Linking executive compensation to firm performance is an internal solution to agency 

problem in firms, mainly through stock-price performance. Morgan and Poulsen (2001, p. 

489) examine whether pay-for performance compensation plans introduced by S&P 500 

firms in the 1990s are beneficial to stockholders and suggest that stock-based compensation 

plans are helpful in improving managerial efforts to increase shareholder wealth. 

Unfortunately, Kole (1997, p. 79) criticize the one-dimensional treatment of management 

compensation as either sensitive or insensitive to firm performance and emphasizes the 

complexity of compensation contracts, which may lead to ineffective plans and managerial 

entrenchment. Even more, Bebchuk and Fried (2005, p.1-16) propose pay without 

performance, critique existing executive pay arrangements and the corporate governance 

processes producing them, and explain how managerial influence can lead to inefficient 

arrangements that generate weak or even perverse incentives, as well as to arrangements 

that make the amount and performance-insensitivity of pay less transparent.  

 

In addition, there is the possibility that pay-for –performance might be an obvious reason or 

just an excuse, while their compensation may follow the hidden rules such as pay-for power 

and pay-for-luck.  

3.1.4.2 Pay-for-power 

 

Bebchuk and Fried (2003, p.77) illustrate that the managerial power approach predicts that 

pay will be higher and/or less sensitive to performance in firms in which managers have 

relatively more power and executive compensation is higher when the board is relatively 

weak or ineffectual vis-a-vis the CEO. Also, CEO pay is 20%-40% higher if the CEO is the 

chairman of the board (Cyert, Kang and Kumar, 2002, p. 466; Core, Holthausen and 

Larcker, 1999, p. 398). Also, Bebchuk et al. (2002, p. 2, p.11, p.22) disclose that the CEO’s 

managerial power over the board of directors distorts optimal compensation contracts. 

Cyert, Kang and Kumar (2002, p.455) also find that CEO pay is negatively related to the 

share ownership of the board’s compensation committee; doubling compensation 

committee ownership reduces non-salary compensation by 4%-5%. Shleifer and Vishny 

(1986, p. 461) imply that the presence of a large outside shareholder is likely to result in 

closer monitoring and it can be expected to reduce top managers’ influence over their 

compensation. 

 

Executive compensation would not be transparent if pay-for-power principle exists, which 

is caused by agency problem such as moral hazard, adverse selection, monitor absence 
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from the beginning, and exacerbate the agency conflicts among executives, board and 

shareholders as an outcome. And information asymmetry caused by power allocation, 

alliance and shielding may aggravate the problem. More seriously, pay-for-power principle 

might drive executives to struggle for abnormal power improperly, not for firm value, 

which would intensify the agent conflicts and make firms suffer great losses. 

 

3.1.4.3 Pay- for-luck  

 

Bertrand and Mullainathan (2000, p. 205) study the relation between opportunistic timing 

of option grants and corporate governance, focusing on at-the-money “lucky” grants 

awarded at the lowest price of the grant month, and find that both CEO and independent 

directors received an abnormally high number of lucky grants, and lucky grants to CEOs 

and directors are associated with higher CEO compensation from other sources. Bertrand 

and Mullainathan (2000, p. 203) show that CEOs in firms that lack a 5 percent (or larger) 

external shareholder tend to receive more “luck-based” pay-pay associated with profit 

increases that are entirely generated by external factors (such as changes in oil prices and 

exchange rates) rather than by managers’ efforts.  

 

Executive compensation would not be fair if pay-for-luck principle exists, which may 

reduce the motivation of executives and make the incentive mechanism disabled. An 

ineffective incentive contract has no constrain on executives’ efforts, and executives may 

cause stealth compensation. As documented in Bebchuk and Fried (2003, p. 79), firms use 

pay practices that make less transparent the total amount of executive compensation and the 

extent to which compensation is decoupled from managers’ own performance. 

 

Pay-for-luck principle might drive executives to behave irrational for an unreasonable goal, 

even take risk to pursue unprofitable investment opportunities with negative NPV (net 

present value), which would be injurious to firm value and shareholder interests. Moreover, 

pay-for-luck principle would cause some illusion to the executives by inertia that the 

outcome would have no much difference because things happen to win or lose just by 

chance and discourage them to do their efforts. 

3.1.4.4 Pay- for-relative 

 

Pay-for-relative principle means that if the random shocks to firm performance are 

correlated across firms in an industry, then the optimal incentive scheme compensates a 

firm’s manager on the performance of her firm relative to those of the other firms 

(Holmström, 1982, p. 5). Pay-for-relative has advantage in providing a relative fair 

compensation based on benchmark. But Jensen and Murphy (1990b, p. 246) find that 

relative performance evaluation is not an important source of managerial incentives.  

3.1.4.5 Pay-for- contribution 

 

Considering the drawbacks of above three compensation principles, I would like to propose 

pay-for-contribution principle. So far, there are quite few literatures that discuss pay-for-

contribution. It could be derived from the pay-for-performance principle since some 
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measures or proxies are chosen in firm level, but pay-for-contribution and pay-for-

performance are different concepts.  

 

Firstly, pay-for-performance principle holds a kind of superstitions that performance is a 

panacea to all problems and narrowly focuses on the principle-agent conflicts, almost 

ignore the agency theory including moral hazard, adverse selection and so on has wide 

meaning within the top management level. Performance is a general holistic concept in the 

link between executive compensation and performance, which is mainly a firm measure, 

while contribution is a concrete sub-dividable concept in the link between executive 

compensation and contribution.  It would be more effective to link human contribution to 

human compensation than to link firm performance to human compensation.  

 

Consequently, pay-for-performance principle may be only available to measure CEO 

because CEO should be responsible for the whole company performance, but for the other 

executives or VPs as top-management, it would cause ambiguous outcomes.  That might be 

the reason why the previous literatures mainly do the research about CEO compensation 

(for example, Yermack, 1995; Bebchuk and Fried, 2003; Jensen and Murphy, 1990; Core, 

Holthausen and Larcker, 1999; Jin, 2002; Milbourn, 2003; Gilson and Vetsuypens, 1993; 

etc.) Actually, the increase in academic papers on the subject of CEO compensation during 

the 1990s seems to have outpaced even the remarkable increase in CEO pay itself during 

this period (Murphy, 1999, p. 2486) and even boom so far. As for directors’ compensations, 

the previous literatures always regard them as a whole and contrast with CEO’s 

compensation (for example, Bebchuk and Fried, 2010; Ryan and Wiggins, 2004; Brick, 

Oalmon and Wald, 2002; etc.) So many important individual executives become a group 

after CEO, as if each executive is a mere nobody, and just foil hero CEO, which makes no 

sense in economic. All executives are certainly the assets of firm, and individual efforts 

also have importance as CEO to firm, therefore it would have profound meaning to 

motivate each executive to spare no efforts. This is also the reason why I would like to 

introduce intellectual capital theory in executive compensation in the next section. 

 

Furthermore, pay-for-performance principle may cause free-rider problem, or at least 

couldn’t distinguish free-rider problem well. Free-rider problem is an important point in 

agency theory, however, it just receive few attentions in previous literatures. Different from 

classic principal-agency problem caused by direct conflicts between the interests of 

shareholders and CEO compensation, free rider problem may happen among executives. 

Moral hazard and adverse selection might also happen in free-rider problem. For example, 

one manager might make up a number without active work, which is a typical moral hazard 

problem, but he could harvest fruits of other executives. In another case, one manager just 

holds a post without real qualification, which is a typical adverse selection problem, but he 

could harvest fruits of other executives. The phenomenon that one executive may harvest 

fruits of others no matter what effort he contribute might be caused by the one-dimensional 

pay-for-performance principle and in such cases all executives’ efforts are vague since they 

are regard as a general concept “directors”. It is not actually fair to other executives if free-

rider problem exists and would reduce the incentive and deteriorate agency problem. While 

pay-for-contribution principle put emphasis on evaluating each executive’s contribution 
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respectively to prevent potential free-rider problem. Accordingly, pay-for-contribution 

principle could do better than pay-for-performance principle.  

 

To illustrate pay-for-contribution principle well, I involve IC measures in executive 

compensation design. Suitable IC measures can motivate executives to create firm value 

growth from both short-term and long-term perspectives, consistent with typical goals of 

incentive mechanisms. 

 

3.1.5 Executive Compensation Structure 

 

There are kinds of methods to classify the executive compensation structure. Generally, 

executive compensation could involve salary, bonus, stock, options and so on. Some 

researchers have category them as cash-based current compensation usually including 

salary and bonus, and equity-based incentive compensation usually including stock, option 

and so on. Therefore I could use total compensation, total current compensation and total 

incentive compensation in my research. In this paper I derive total incentive compensation 

by total compensation minus total current compensation.  

 

Jensen and Murphy (1990a, p. 9) suggest that equity-based rather than cash compensation 

gives managers the correct incentive to maximize firm value. Mehran (1995, p. 163) 

examines the executive compensation structure empirically with the evidence to suggest 

that the form rather than the level of compensation is what motivates managers to increase 

firm value and finds that firm performance is positively related to the percentage of equity 

held by managers and to the percentage of their compensation that is equity-based. In the 

data section of this paper, I will show that around 70% of total compensation is incentive 

compensation for 2200 firms.  

3.2 Intellectual capital (IC) 

Nowadays, the view that tangible assets and capitals have been critical assets in the wealth 

creating process for organizations become antiquated, and more recently these tangible 

assets that are recognized on the balance sheet, have taken a second place to more 

intangible forms of capital that are generally not found on the balance sheet (Isaac, 

Herremans and Kline, 2010, p. 373), which might be the reason why some firms have much 

higher market value than book value. Roos and Roos (1997, p. 417) divide total capital of 

firms into financial capital and intellectual capital.  

      3.2.1   IC theory 

 

Intellectual capital (IC) is initially defined as “the possession of knowledge, applied 

experience, organizational technology, customer relationships, and professional skills that 

provides firms with a competitive edge in the market” and the value of IC is determined by 

the extent to which these intangible assets would be turned into financial returns for firms 

as a whole (Edvinsson, 1997, p. 368). 
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Intellectual capital such as knowledge, technology, goodwill and relationships constitutes 

the critical success factors of firms as the rise of “new economy” in the information and 

service era. A focus on intellectual capital provides an effective instrument to manage and 

develop the company and it will also serve as a useful indicator when benchmarking the 

company against other companies as a better tool for evaluating the soft assets of the 

organization, which make intellectual capital become at least as important as financial 

capital in providing truly sustainable earnings (Edvinsson, 1997, p. 366).  

 

3.2.2 IC dimensions  

 

In previous literatures, IC is generally classified into three main dimensions including 

human capital, organizational capital, and relational capital (for example, Edvinsson and 

Malone, 1997, p. 28; Stewart, 1997, p. 30; Roos et al., 1997, p. 416; etc.). Human capital 

represents the individual knowledge stock of an organization as represented by its 

employees (Bontis, 2000, p. 4). Employees generate IC through their competence, in terms 

of skills and knowledge, and their attitude, and in terms of the behavioural components of 

employees’ work (Roos et al., 1997, p. 415). Therefore IC management processes must 

monitor the role that human capital plays within the success of the organization. Structural 

capital consists of mechanisms and organizational procedures which support the employees 

in completing their tasks, and includes all non-human storehouses of knowledge in 

organizations like databases, process manuals, routines, strategies, and anything whose 

value to the company is higher than its material value (Bontis, 2000, p. 5). Relational 

capital is also called social capital that associated with the network of relations that the 

organization and its members are able to establish both inside and outside the working 

environment. The resources that emerge, that are transferred and are made connatural with 

these multifarious relations constitute the relational capital of the organization (Adler & 

Kwon, 2002, p. 30-31). 

3.2.3 Individual IC 

 

Prior research in intellectual capital has identified human capital, structural capital (or 

organizational capital as an alternative name), relational capital, and other intangible 

resources as factors that create value for corporations and a major proportion of the 

investment goes into knowledge upgrading or competence development leading to human 

capital (Edvinsson, 1997, p. 366). However, these factors are rarely considered at the 

individual level. Especially, the key intellectual capital as CEO (chief executive officer), 

CFO (chief financial officer), COO (chief operating officer), CMO (chief marketing 

officer), CSO (chief sales officer), CTO (chief technology officer),  and CHO (chief human 

resources officer) is seldom taken into account. Top executives are individual IC as 

advanced human capitals, who contribute highly to firms.   

 

Since executives are individual ICs, their function and contribution couldn’t be ignored. 

Top executives are not only CEO, but also CFO, COO, CMO, CSO, CTO and CHO at least, 

which are not a “vague” group. It has important implication to evaluate them respectively. 

Accordingly, it has significant meaning to involve intellectual capital perspective into 
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executive compensation research and reward top executives as IC so that it could motivate 

them to endeavour more.  

 

In this paper I focus on individual human IC since above all structural capital and relational 

capital are created, operated and maintained by human. I select CEO, CFO, COO, CMO, 

CSO, CTO and CHO in my research because they are typical and advanced human IC to 

firms, which contain more representative meaning. 

 

3.2.4 IC contribution 

 

In my view, IC contributes to firms at least from four perspectives. The most important 

contribution is that IC creates substantial value, in other words, IC is the source of value. IC 

plays the key role in the whole process of organization operation and is instrumental in the 

determination of enterprise value. From a strategic perspective, IC is used to create and use 

knowledge to enhance firm value.  Roos et al. (1997, p. 414-415) argue that IC can be 

linked to other disciplines such as corporate strategy and the production of measurement 

tools.  From an economic perspective, it is commonly accepted that surplus labour of 

human is the only source of surplus value. IC can create more surplus value than non-IC 

because human IC have more knowledge, skills and competencies that can spawn higher 

productivity, attract more resources, absorb larger financial capital for higher development; 

structural IC can facilitate the process of firm operation, increase productivity, encourage 

self-learning and innovation for reproduction; and relational IC can promote the circulation 

of commodities, enhance the cooperation with customers, investors, debt-holders and 

partners. All those efforts of IC can bring revenue, boost profits and improve value of firms.  

 

Secondly, IC brings high growth opportunities and forms a growth expectation of the stock 

market. Because of the characters of IC in value creation, IC firms have higher growth 

opportunities than non-IC firms and IC existing in firms may enhance the confidence and 

trust of investors. By looking at the market value versus the book value, it is evident that a 

major proportion of growth companies are valued beyond book value and this gap could be 

described as the intellectual capital, in another word for it as Tobin’s Q or the ratio of 

market value to book value (Edvinsson, 1997, p. 367). As we know, the market value of 

firms is much driven by the expectation of investors. IC forms the core competitiveness of 

firms as intangible assets and makes investors be confident in the growth of companies. 

Accordingly, high growth expectation improves market value and future growth value of 

firms. Moreover, high growth expectation may facilitate corporate financing because of 

confidence and trust of shareholders and debt-holders.  

 

Thirdly, IC increases the investment opportunities. Firms with high growth opportunities 

derive much of their value from future investments and have a large market capitalization 

relative to the value of their existing assets (Ryan et al, 2001, p. 102). Tobin (1968, p. 2) 

propose the economics theory of investment behaviour where 'q' represents the ratio of the 

market value of a firm's existing shares (share capital) to the replacement cost of the firm's 

physical assets (thus, replacement cost of the share capital). It states that if q (representing 

equilibrium) is greater than one, additional investment in the firm would make sense 

http://www.businessdictionary.com/definition/economics.html
http://www.businessdictionary.com/definition/theory.html
http://www.businessdictionary.com/definition/investment.html
http://www.businessdictionary.com/definition/behavior.html
http://www.businessdictionary.com/definition/represent.html
http://www.businessdictionary.com/definition/ratio.html
http://www.businessdictionary.com/definition/market-value.html
http://www.businessdictionary.com/definition/share.html
http://www.businessdictionary.com/definition/capital.html
http://www.businessdictionary.com/definition/replacement-cost.html
http://www.businessdictionary.com/definition/physical-asset.html
http://www.businessdictionary.com/definition/cost.html
http://www.businessdictionary.com/definition/state.html
http://www.businessdictionary.com/definition/equilibrium.html
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because the profits generated would exceed the cost of firm's assets. If q is less than one, 

the firm would be better off selling its assets instead of trying to put them to use. The ideal 

state is where q is approximately equal to one denoting that the firm is in equilibrium. 

Bolton, Chen and Wang (2011, p. 1545) find that investment depends on the ratio of 

marginal q to the marginal value of liquidity, and the relation between investment and 

marginal q changes with the marginal source of funding. In this paper I use Tobin’s Q 

(Yermack, 1995, p. 244), defined as the market value of equity plus the book value of debt 

divided by the book value of assets, as a proxy for growth opportunities. Theoretically, 

Tobin’s q as the investment opportunities would be predicted to increase with IC growth. 

Empirically, I would examine it in empirical analysis section.  

 

Fourthly, IC keeps sustainable development. Different from any one-dimensional 

development policy that only pursuit the profit of firms is myopic and unsustainable, IC 

more focuses an all-around and sustainable development. Rome is not build in one day, and 

IC is the basis of long-term development. Firms invest in IC such as R&D that will reduce 

book value of firm, but it will benefit from R&D for long-term growth. In other words, IC 

contributes to contemporary times and brings benefits for the future time. IC theory takes 

organization growth and human development into consideration, which is more helpful to 

form a healthy organization and strengthen future economic development potential for 

firms. 

3.3 Measure Individual IC 

As Stewart (1997, p. 15) claims that you cannot manage what you cannot measure, firms 

cannot reward the executives appropriately if their contribution cannot be measured 

correctly, which aims to create insight into the value drivers: the vital resources that 

determine future success and these resources are often IC, and are the basis for creating 

resource-based strategies.  

      3.3.1 Theory of Strategic IC measurement 

 

The literature in the area of IC measurement and the number of measurement frameworks is 

continuously growing as researchers attempt to develop metrics that inform strategy 

formulation and implementation, improve disclosure, benchmark performance, and predict 

future business performance (Roos et al., 1997, p. 419; Stewart, 1997, p. 18; Bontis et al., 

1998, p. 64; Marr, Gray and Neely, 2003, p. 443-445).  Marr, Gray and Neely (2003, p. 443) 

suggest that the first thing is to make clear why firms should measure their IC and identify 

five main reasons including helping organizations formulate their strategy, assessing 

strategy execution, assisting in diversification and expansion decisions, using these as a 

basis for compensation, and finally communicating measures to external stakeholders. IC of 

firms is of strategic importance (eg., Grant, 1991, p. 114). Grant (1991, p. 133) deems that 

the key to a resource-based approach to strategy formulation is to understand the 

relationships between IC, competitive advantage, and profitability. Strategy maps or 

success maps manifest the strategic assumption and tell the story of how an organization 

transforms its IC into strategic objectives such as shareholder returns or market leadership 

(Marr, Gray and Neely, 2003, p. 445). However, Marr et al (2003, p. 444) also mention that 
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there is a problem that most research in this field seems more concerned with an 

epistemological discussion and a focus on theory building rather than theory testing, while 

there is little empirical evidence of strategy formulations based on IC. Some case studies 

based on survey findings have less statistical implication and extension with unavoidable 

selection bias. My view is consistent with the previous theory and emphasize on studying 

top executives of firm because they can represent top ICs of firms who formulate strategy, 

execute strategy, make strategic decision, communicate with investors and form the core 

competency of firms so that it can create value and make profit. And I deem that it deserves 

the research about their compensation closely related to IC theory with measures not only 

for CEO, but also for other top executives. In this paper I am doing empirical research to 

examine and develop the relevant theories.  

        3.3.2 Approach of individual IC measurement 

 

The primary reasons suggested for the use of intellectual capital performance measures in 

compensation systems are that these measures are better indicators of future business 

performance than accounting measures, and they are valuable in providing information for 

the evaluation and motivation of managerial performance (Marr et al., 2003, p. 453). While, 

most previous literatures mainly study IC in general. For example, Neely et al. (2002, p. 4) 

demonstrate that IC measures drive the strategy implementation and empirically prove a 

positive link between employee satisfaction, customer satisfaction, and financial 

performance that verifies the strategy to be a compelling place to employees, customers and 

investors, which indicates that the performance measurement system should evaluate the 

journey towards achieving their strategic goals. More influentially, Leif Edvinsson (2002, p. 

54) develops five focuses in IC: financial, customer, process, human, renewal and 

development and advocates that the firm becomes what it measures. Whereas the areas of 

organizational IC capital in general at firm level have been theoretically and empirically 

researched, other areas of IC such as individual human IC have received substantially less 

research attention.  

 

Actually, in a similar way I may have a mind that human-IC also can be likely to become 

what he or he is measured and rewarded. Correct measurement of intellectual capital (with 

minimum bias) results in future effective planning and decision making processes. 

However, individual IC measurement is still a difficult problem so far because “soft” 

factors is hard to measure and survey research always has some selection bias problems. 

Fortunately, top executives as advanced ICs of firms have their specific strategic goal that 

is strongly related to their functional role respectively, so there is a feasible approach to 

measure these top ICs of firms by examining their respective strategic goal achievements 

using IC measures and reward them judging by their contribution to their own strategic goal. 

I posit that CFO would be rewarded for his strategic goal achievement with IC measures 

related financial contribution, COO would be rewarded for his strategic goal achievement 

with IC measures related organization productivity contribution, CMO and CSO would be 

rewarded for his strategic goal achievement related customer contribution but with different 

IC measures, CTO  would be rewarded for his strategic goal achievement with IC measures 

related growth innovation contribution, CHO would be rewarded for his strategic goal 
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achievement with IC measures related organization human contribution and CEO would be 

rewarded for his strategic goal achievement with IC measures related overall contributions. 

        

       3.3.3 IC measures of Executive Contributions 

 

Considering that I am doing research about executive compensation, I would like to 

develop a well-round strategic tool and practical instrument to measure and reward 

individual human-ICs that contribute to a sustainable development of firms. I prefer to the 

indicators containing more value growth information in line with the goal of maximizing 

shareholder value and therefore mitigate the agency problem.  

       3.3.3.1 Focuses of Executive Contributions 

 

As I demonstrate above, I propose to reward executives in firms by their contribution 

binding with the IC measure relative to their respective strategic roles in firms. There is the 

dispute between financial and non-financial contribution, as well as the debate of short-

term and long-term measures, or the comparison between “backward-looking” and 

“forward-looking”. When financial measures are linked to compensation systems, most 

firms have realized that relying purely on financial measurement can encourage short-term 

thinking (Marr et al., 2003, p. 448) or myopic behaviour. Moreover, agency models suggest 

that financial measures in compensation plans alone are unlikely to be the most efficient 

means to motivate employees (Marr et al., 2003, p. 448). Hence, it has been suggested that 

financial performance measures should be supplemented or replaced by non-financial 

measures, which are more informative of employees’ actions and can improve contracting 

(Marr et al., 2003, p. 448; Ittner and Larcker, 2002, p. 65). In this paper I take these points 

into account and apply more comprehensive contributions to cover these aspects. 

 

Considering I would examine the compensation of CEO, CFO, COO, CMO, CSO, CTO 

and CHO, I would like to introduce financial contribution, organizational contribution, 

relational contribution and sustainable contribution in line with pay-contribution 

compensation principle. This approach using these four contributions also resolves the 

dispute because they cover financial and non-financial, short-term and long-term measures, 

and “backward-looking” and “forward-looking” contributions. I will illustrate detailed IC 

measures as follows. 

       3.3.3.2 IC measures of Financial Contribution 

 

Financial contribution is the crucial reward criterion to determine executive compensation 

in common sense. The first consideration is profitability. Sullivan and Sullivan (2000, p. 

330) claims that IC has the ability to leverage the profitability of the firm since it has 

allowed firms to create new products and services, new business processes, and new 

organizational forms. I use return of assets (ROA) that measured by the ratio of net income 

to the book value of the firm’s total assets to proxy for the profitability of financial 

contribution.  
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The second IC measure is economic value added (EVA) created by Stern Stewart. EVA 

would be a much wider measure than other measures because it takes cost of capital into 

consideration.  

 

The third IC measure is market value added (MVA) that market value change can reflect 

the stock market valuation and fair value of firms.  

 

Executive compensation should be rewarded according to the contribution to increase ROA, 

EVA and MVA.  

       3.3.3.3 IC measures of Organizational Contribution 

Organizational contribution could also be regard as internal contribution. The first 

important aspect would be human capital that is the important value source and assets of 

firms. While the fact might be that there is little relevant, quantitative information about 

human resources in the financial reporting of listed firms, although these firms frequently 

reported that employees are their most valuable assets and the status continues so far. 

Restricted by the current information about human capital within firms, I might use 

employee retention as a feasible measure for human capital of organizational contribution. I 

reckon that if the top executives contribute to the organization who form a good corporate 

culture and healthy environment for the other human capital, employees would be willing 

to stay happily and work actively for the firms and even create value more than the 

requirement of firms. Accordingly, I could apply employee number to proxy for employee 

retention. 

 

Another prominent aspect would be structural capital. I use productivity to measure it.   

 

       3.3.3.4 IC measures of Relational Contribution 

Relational contribution could also be viewed as external contribution in relative terms of 

internal organizational contribution. I pose that the relational contribution need consider 

shareholder relationship capital, debt-holder relationship capital, customer relationship 

capital and board relationship capital.  

      (1) Shareholder relationship capital 
 

IC measures need involve measures from stock market and shareholders because IC of 

firms is important to the stock market and shareholders, and also has significant impact on 

financial performance and stock price. The evidence is that firms with high IC would have 

larger market value and enhance shareholders’ expectation for the future growth. 

Brynjolfsson and Yang (1999, p. 1) empirically showed that IC such as R&D expenditure 

and investments in computers has a positive impact on market value of 1,000 large firms. 

Seethamraju (2000, p. 1) discovers the positive and statistically significant investor 

reactions to acquisition announcements of companies that acquired trademarks from other 

companies. Aboody and Lev (2000, p. 2755) show that one dollar invested in chemical 

R&D increases current and future operating income by two dollars on average. Empirical 

results from econometric studies relating R&D intensities to corporate market value of 

book-to-market ratios yield consistently positive and statistically positive association 
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estimates (e.g. Chan et al., 1990, p. 255; Marr et al., 2003, p. 450). All these phenomena 

happen because IC-added gives shareholders the impression that firms achieve the potential 

to growth and accordingly increase their expectation on the future investment opportunities, 

which push the stock price rising.  

 

Besides that, it is also has profound meaning to the relationship capital since shareholder 

relationship is crucial to firms that determine whether firms could finance sufficient money 

for self-development and future growth. Marr et al. (2003, p. 450) explain that in today’s 

volatile market place it is becoming evident that those companies who were able to raise 

initial finance are now finding it more difficult given lower than expected results. Moreover, 

impertinent relationship capital with shareholders might intensify information asymmetry 

and exacerbate agency problem. Marr et al. (2003, p. 443) demonstrate the importance of 

communication with external shareholders and explain that failing to adequately 

communicate IC can have implications such as: smaller shareholders are disadvantaged, as 

they usually have no access information on intangibles often shared in private meetings 

with larger investors; insider trading if managers would exploit internally produced 

information on intangibles unknown to other investors that raise concerns about 

management compensation (Aboody and Lev, 2000, p. 2747); volatility and the danger of 

incorrect valuations of firms, which leads to investors and banks placing a higher risk level 

to organizations; which in turn increases the cost of capital (Marr et al., 2003, p. 449; 

Leadbeater, 2000, p. 38).   

 

Further, the communication gap between companies and the stock market seems to be 

larger in knowledge based industries than in consolidated industries, which might because 

knowledge based industries contain much more complicate intangible assets than 

consolidated industries and this phenomenon has the trend to be more intensive since 

knowledge revolution and technology innovation keep rising from 2000. As I illustrated 

previously, IC will create and translate into firms’ value. Leadbeater (2000, p. 38) has 

discussed how knowledge based companies have a higher cost of capital than companies 

with higher levels of tangible assets with the reason being that it is difficult to obtain 

security against intangible assets. Thus, the IC problem become more and more highlighted, 

and R&D security even become a source of information asymmetry. In this paper, I would 

like to cover these problems and apply some IC measures from shareholder relationship 

capital, R&D efficiency, and stock market measures, which can examine whether 

executives have contribution in these aspects and whether their compensation is impact by 

these key indicators. 

 

I select total shareholder return (TSR) as the proxy of shareholder relationship capital 

because essentially high TSR would satisfy most shareholders and also a reflection of well-

going relationship between firms and shareholders. I suppose that TSR can indicate 

executives’ contribution to shareholder relationship capital. 

      (2)  Debt-holder relationship capital 
 

Other than shareholder relationship capital, IC measures need involve other relationship 

capital. Since debt has the important role to reduce the agency cost and affect the financing 
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ability of firm, debt-holder relationship could be a key relational capital. John and John 

(1993) claim that the optimal managerial compensation structures depend on not only the 

agency relationship between shareholders and management, but also the conflicts of 

interests which arise in the other contracting relationships for which the firm serves as a 

nexus. Furthermore, capital structure and financial leverage have significant relationship 

with firm financial performance and executive compensation. In addition to the role of 

aligning managerial incentives with shareholder interests, managerial compensation in a 

levered firm also serves as a pre-commitment device to minimize the agency costs of debt 

(John et al., 1993, p. 949). Gilson et al. (1993, p. 425) find that on average, CEO wealth is 

significantly related to shareholder wealth after firms renegotiate their debt contracts, and 

in the meanwhile managers' compensation is sometimes explicitly tied to the value of 

creditors' claims. Thus, it would not be ignored to involve debt-holder relationship capital. 

      (3)  Customer relationship capital 
 

In addition, IC measures also need involve customer relationship capital that is crucial to 

firms as well because customers are the source of firms’ income. Customer relationship 

capital is a key factor to determine the profit of firms. Current customer retention is more 

likely to attribute to direct sales’ efforts and future customer attraction is more likely to 

attribute to marketing input, in the meanwhile customer relationship is complicate that 

covers trademark, reputation, goodwill, satisfaction and loyalty, etc.  

 

Considering the complexity of customer relationship capital, it would be necessary to apply 

an appropriate measure to reflect these aspects of customer relationship capital. Customer 

order is an available IC measure of customer relationship capital because it could be the 

result of comprehensive experience of satisfaction to the products of firms and the 

reflection of brand loyalty of customers. I would like to use sales to proxy customer order 

that is the direct barometer of customer relationship capital. Besides that, goodwill is 

another IC measure of customer relationship capital because goodwill could reflect the 

status of product trademark and firm reputation as a measureable indicator. Except CEO, 

CSO and CMO would be responsible for customer relationship capital. CSO could mainly 

contribute to sales growth, and in the meanwhile CMO may contribute to the growth of 

both sales and goodwill because the sales growth in this term might contain the efforts of 

marketing in previous terms.  

      (4)  Board relationship capital 

 

I reckon that board relationship capital has impact on executives because diligent 

executives would reduce the level of agency problem, receive recognition from boards, and 

keep positive relationship with boards, and as the interactional effect, good boards would 

also facilitate the work of executives, improve the quality of supervision and form a healthy 

environment for managers. As a result, the well-going interaction effect between boards 

and executives may alleviate the agency problem. If I say that the relationship between 

shareholders and executives seems likely the relationship of water and fish, in which fish 

(executives) live on water (shareholders), then I would like to say that the relationship 

between boards and executives seems likely the relationship of water and boat, in which 

water can carry a boat, while it can also overturn it.  
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Since the relationship between board and executives may influence the executive 

compensation, if any director active as chairman or vice chairman, it would also have 

impact on the remuneration policy and decision. Then I may involve a dummy variable to 

present board relationship capital that is equal to 0 if there is no executive in board as 

chairman or vice chairman, and equal to 1 if there is at least one executive in board as 

chairman or vice chairman.  

 

In this paper I would not involve board relationship capital because of data and space 

limitation, and it would be for future research. 

         3.3.3.5 IC measures of Sustainable Contribution 
 

The measure of sustainable contribution is to provide the incentive for executives to pursuit 

for long-term strategic goals and avoid myopic managerial behaviour or insane investment 

activities.  

 

Firstly, sustainable contribution need contain growth contribution. In line with the focus of 

firm valuation, I use future growth value to proxy for growth contribution. Secondly, 

sustainable contribution may involve firm reputation contribution. Firm reputation is the 

important asset, which can attract the customers, enhance the confidence of shareholder and 

debt-holder, and bring material benefits to the firm. I apply goodwill to proxy for firm 

reputation contribution because it is measurable firm reputation in business field. Thirdly, 

sustainable contribution need take R&D contribution into account because research and 

development could become a life line of firms in the new knowledge era and produce 

considerable revenue to the firm in the future although the R&D input is costly in the 

current stage. Further, R&D can drive firms to achieve the advantage in the competitive 

product market. Moreover, R&D may promote the innovation and improve productivity in 

the whole organization, which is also helpful for firms to retain sustainable power in the 

rapid-developing economic world. I adopt RD efficiency to proxy R&D contribution that is 

calculated by R&D expense/Sales. 

         3.3.4 Control Variables   

         3.3.4.1 Firm Characteristics 

 

         (1) Firm size 

Many literatures show that firm size has significant influence on executive compensation. 

On one hand, firms with bigger size generally pay higher compensation to executives. The 

reason might be that executives in bigger firms need manage more people and face more 

complex business environment than smaller ones, and vice versa, bigger firms require 

higher IC than smaller ones. Accordingly, higher IC deserves higher compensation. On the 

other hand, as a firm gets larger, managers have more assets at their disposal, operations 

become more complex and the possibility of agency conflicts increases, while large firms 

might be more transparent to receive more publicity and coverage by analysts, which 

reduces asymmetric information (Ryan et al, 2001, p. 107). Since the increased possibility 

of agency conflicts suggests the need for more incentive alignment, but the reduction in 
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asymmetric information suggests that large firms should be easier to monitor, theory does 

not provide a clear prediction regarding the relation between firm size and compensation. In 

this paper I use the natural logarithm of total market value to control for size. 

 

         (2)  Firm fixed effects 

Although I control firm size in regression, there is still big opportunity for omitted variables 

and unobservable firm characteristics. Thus I conduct firm fixed effects to control for 

potential problems.  

3.3.4.2 Executive Characteristics 

         (1)  Executive age 
 

I use the executive’s age to proxy for the ‘executive horizon problem’. I propose that 

horizon conflicts are more likely for the oldest and the youngest CEOs. Older CEOs have 

the incentives to choose projects that pay off before retirement, and younger CEOs have the 

incentives to focus on short-term goals to build their reputations (Ryan et al, 2001, p. 107). 

Kole (1997, p. 79) suggests that firms use their compensation plans to mitigate myopic 

behavior. Thus, we argue that firms should offer more equity-based incentives and less cash 

bonus to the youngest and the oldest managers. This logic suggests a convex relation 

between equity-based pay and CEO age but a concave relation between cash bonus and 

CEO age. Prior researchers (e.g., Yermack, 1995, p. 265 or Bryan et al., 2000, p. 661) have 

focused only on retirement-related horizon conflicts and, counter to expectations, find a 

negative or no relation. 

         (2)  Executive gender 
 

I use a dummy variable to proxy for gender, which is equal to one if the executive is male 

and zero if the executive is female. The reason why I involve gender as a control variable is 

that gender compensation gap might exist. The significance of gender influence on 

executive compensation would be examined in my empirical analysis section in the 

meantime. 

         (3)  Executive ownership 

 

I use the formula of Shares owned by the executive as reported divide Com shares 

outstanding to calculate the ownership of executives. From the previous literatures, 

executive ownership has influence on firm performance and executive compensation. For 

example, Mehran (1995, p. 163) finds that firm performance is positively related to the 

percentage of equity held by managers. Core et al (1999, p. 371) find that ownership 

structure explains a significant amount of cross-sectional variation in CEO compensation, 

after controlling for standard economic determinants of pay. Thus, I control executive 

ownership to examine IC key measures clearly. 

         (4) Executive duality 

 

Some executives also act as the chairman of board in the meantime. On one hand, duality 

would affect the compensation since executive compensation decision is made by the board. 
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On the other hand, duality could intensify the agency problem because the independence of 

board is not complete. When the CEO chairs the board of directors, he has the 

responsibility for both making decisions and monitoring those decisions and thus, the 

ability of the board to objectively monitor the CEO’s activities may be impaired and the 

potential for agency conflicts increased, resulting in greater need for incentive 

compensation (Ryan and Wiggins, 2001, p. 109).  Brickley et al. (1997, p. 193) find that 

dual CEOs hold substantially more stock than CEOs who are not board chairs and dual 

CEOs receive more total compensation, while there is little evidence on their incentive 

compensation structures. It is still vague about how duality influences total compensation, 

incentive compensation and cash compensation. To control the impact of duality on 

executive compensation, I use a dummy variable to control for CEO-Chairman duality in 

my analysis. Consider most duality happens to CEO and just a few happen to other 

executives, I only control CEO duality in my research. 

 

         3.3.4.3 Industry controls 

Executive compensation may vary with the industries. I apply 2-digit SIC industry 

dummies to control omitted variables and unobservable industry characteristics. 

 

       3.3.4.4 Year controls 

Executive compensation may vary with years for some reasons such as inflation, financial 

crisis and economic environment change. I involve year dummies in my regression and 

control the possible factors that might be affected by the time. 

3.4 Discussion of three theories 

This paper is related to three theories: agency theory, game theory and intellectual capital 

theory.  These three theories have inner organic relationships. 

3.4.1 Agency theory and game theory 

 

In the modern firms, agency problem exists everywhere.  Essentially, agency problem is 

caused by game theory. Different games bring different agency problem and cause different 

agency cost. The asymmetric information game between agents and principals generates 

direct agency cost, whilst the free-rider game between agents (managers) and agents 

(managers) generates indirect agency cost. Both agency costs would injure firm value. In 

this paper I focus on the free-rider game between managers and managers generates 

indirect agency cost. Given the executive compensation fixed by firm performance, 

managers have the motivation to free ride because of moral hazard. Firm performance is a 

general standard to reward compensation, and it may stimulate free riding behaviour since 

it is not rewarded by personal contribution. Free riding problem definitely injure firm value. 

Although it doesn’t happen between managers and shareholders, it still produces agency 

cost and makes incentive mechanism ineffective. 
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3.4.1 IC and agency theory 

 

I reckon that IC theory regards individual human IC as “assets” and emphasizes on 

“incentive”, while agency theory regards individual human IC as “agent” and emphasizes 

on “monitor”. It is hard to evaluate which theory is advanced, but apparently IC theory is 

more adapted to the era and humanized, which is more welcomed by employees by 

initiative, instead, agency theory always remind them that they are just agent. In today’s 

dynamic business environment, companies need to be able to retain managers who can take 

advantage of strategic opportunities in the market and “new economy” in the knowledge 

era. Laying stress on excess “monitor” and “agency” might stir up passive antipathy 

emotion, which could be danger to firms. Therefore, IC theory has more incentive effects 

since active work promoted by incentive usually perform better than passive work driven 

by monitor. In response, IC theory pays more attention to contributions. 

 

Although IC has some difference from agency theory, there is no conflict between them. 

Classic agency theory mainly focuses on principal-agent conflicts, that is, the interest 

conflict between managers and shareholders.  I would like to call the principal-agent 

conflicts as direct agency problem since it will directly damage shareholders’ benefit. In 

this paper I intend to investigate an indirect agency problem within firms, that is free rider 

problem among managers, and in this case, managers may work, but not always contribute, 

instead, they just harvest other colleagues’ efforts, which would indirectly hurt shareholders’ 

benefit. Especially for top managements as advanced human ICs, they get high pay from 

firms, but they contribute less, so shareholders value might suffer much larger loss than 

free-rider problems happen within non-ICs.  

3.4.2 IC and game theory 

 

On one hand, game theory could inject new vitality to IC theory and provide a new 

perspective to study individual IC. Individual IC is actually the active player in the game 

of corporate. Different from the standard agency theory that contains two sides of players 

regarding managers on behalf of agent and shareholders on behalf of principal as the 

players in the game, IC theory may contains multiple sides of players in the game that 

views managers, managers and shareholders as the players. Hence, the case in the IC game 

might be more complicate than standard agency game. In some way, IC game seeks 

common ground to maximise the shareholder value, while reserving difference between 

each other of individual IC since individual IC has his or her own core competence and 

contribute to the firm on his or her role in the firm. Therefore, the compensation of 

individual IC need be rewarded by examining his or her role play in the firm and the 

shareholder value growth which take three sides of players into account and emphasize on 

the whole IC game. Later in the methodology section, I would establish two models to 

model IC game in which step 1 model is to model the manager sides in the game by 

examining whether individual compensation is significant correlated to his or her role 

contribution to the firm, and step 2 model is to model three sides of the game involving 

shareholders side and manager sides by examining whether firm valuation (proxy Tobin’s 

Q) is significantly affected by the individual IC compensation and his or her role 
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contribution that also could detect the effectiveness and efficacy of individual IC 

compensation.  

 

On the other hand, IC theory and game theory could be an integral being blending 

organically conflict, reciprocal, cooperation, competition, diversity and utility. There is no 

contradiction between IC theory and game theory, and individual IC can be rational and 

open player in the game. According to IC theory, individual IC is encouraged to contribute 

the efforts from an all-round perspective, which could balance the cooperation and 

competition in the spirit of inclusion. Thus, IC may drive free-rider game to fairness 

equilibrium and reconcile fairness, cooperation and competition.  

3.4.3 Agency theory, game theory, IC theory and executive compensation 

 

Consistent with IC theory, I regard top executives such as CEO, CFO, COO, CMO, CSO, 

CTO and CHO as advanced human ICs, so in this concept IC compensation is the same as 

executive compensation. I suggest that top ICs deserve more attention from compensation 

research since so far they are seldom discussed other than CEO. Compensation may be 

rewarded to individual top ICs properly according to their contribution that could match 

their functions respectively.   

 

I extend agency theory and game theory in the framework of IC theory. In this framework, 

executives as individual ICs become game players who have moral hazard to free ride 

compensation. The free riding behaviour among executives would generate agency cost and 

have negative impact firm value. I investigate the evidence that may exist in the executive 

compensation and contributions in light of prior literatures. 
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Chapter 4 Practical Method 
 

In this chapter, I would like to introduce data collection, hypotheses proposal, model 

establishment, multivariable analysis, statistical tests and robustness check.  

4.1 Data Collection  

I use data from Standard and Poor’s Execucomp and COMPUSTAT data sets. I retrieve the 

Execucomp data set that contains a panel of compensation data for top executives from 

2005 to 2010. I match this data with firm financial data and firm characteristics from 

COMPUSTAT. As many of the Execucomp firms do not have COMPUSTAT data 

available, and because some fields are missing in the Execucomp data, the final sample is 

2200 firms. 

4.1.1 The Sample of Executive Compensation 
 

I form my sample of executives by selecting the 2,200 firms included on Standard & Poor’s 

ExecuComp database from 2005 through 2010 (except for CFO data is from 2006 to 2010). 

I retrieve executive total compensation as Execucomp data item TDC1 (salary + bonus + 

other annual + restricted stock grants + LTIP payouts + all other + value of option grants) 

and total cash compensation as Execucomp data item TOTAL_CURR (salary + bonus) 

from Execucomp and calculate total incentive compensation as the difference between total 

compensation and total cash compensation for CEO (chief executive officer), CFO (chief 

financial officer), COO (chief operating officer), CMO (chief marketing officer), CSO 

(chief sales officer), CTO (chief technology officer),  and CHO (chief human resources 

officer). The purpose that I use three kinds of executive compensation is to evaluate the 

relationship between executives’ contribution and their roles comprehensively.  

4.1.2 Measures of Individual Intellectual Capital  
 

According to pay-contribution principle, there are four focuses to measure top ICs in the 

firm including financial contribution, relational contribution, organizational contribution 

and sustainable contribution. For each dimension, I select determinant variables and 

relevant proxy variables. As illustrated in theory section, I take Economics Value Added 

(EVA), Market Value Added (MVA), Return on Assets (ROA) to proxy for financial 

contribution; Total Shareholder Return growth (TSR) to proxy for shareholder relationship 

capital of relational contribution, Sales to proxy for customer order (CustomerOrder) and 

then proxy for customer relationship capital of relational contribution, Financial leverage 

(Book value of debt / total assets) to proxy for debt-holder relationship capital of relational 

contribution; Employee number (Employees) to proxy for human capital of organizational 

contribution, Sales divide employee number to proxy for productivity (Productivity) of 

organizational contribution; Future Growth Value (FGV), Goodwill and R&D efficiency to 

proxy for sustainable contribution, in which research expense divide sales to proxy for 

R&D efficiency (R&Defficiency). To calculate all key measures, I collect financial data of 

firms from COMPUSTAT from 2005 through 2010 and then calculate variables.  
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4.1.3 Control Variables 
 

I involve one control variable age, ownership, gender and duality from ExecuComp into my 

analysis to control for executive characteristics. I would not introduce other control 

variables into my analysis for executive characteristics since it may cause multicollinearity.  

I involve firm size variable from COMPUSTAT to control the influence of firm characters 

since big-size firms always pay higher for executives in common sense. I use log value of 

total firm market value to proxy for firm size.  

4.2 Hypotheses 

Based on the theory illustrated previously, I propose some hypotheses: 

(1) The compensation of CEO should be positively significant on all contributions that 

cover all key variables; CEO need be responsible for whole firm operation and all 

perspectives of firm development. Tobin’s Q  should be positively significant on 

CEO compensation and the interaction variables of CEO compensation and all key 

variables; 

(2)  The compensation of CFO should be positively significant on financial contribution 

that covers the key variables of ROA, EVA and MVA. Besides that, the 

compensation of CFO should be significant on shareholder relationship capital and 

debt-holder relationship of relational contribution that covers the key variable of 

TSR and financial leverage; CFO need be responsible for financial operation, 

investment decision, financial reporting to shareholders and financial leverage 

management. Tobin’s Q  should be significant on CFO compensation and the 

interaction variables of CFO compensation and the key variables ROA, EVA, 

MVA, TSR and Leverage; 

(3) The compensation of COO should be positively significant on organizational 

contribution that covers the key variables of productivity and employees; COO need 

be responsible for facilitating the operation process, improving productivity and 

reduce the necessary labor in operation. Tobin’s Q  should be positively significant 

on COO compensation and the interaction variables of COO compensation and the 

key variables Productivity and Employees; 

(4) The compensation of CMO should be positively significant on customer 

relationship capital of relational contribution and firm marketing reputation of 

sustainable contribution that covers the key variable of sales and goodwill. CMO 

need be responsible for goodwill of the firm and their marketing efforts may 

increase the customer order. Tobin’s Q  should be positively significant on CMO 

compensation and the interaction variables of CMO compensation and the key 

variables Sales and Goodwill; 

(5) The compensation of CSO should be positively significant on customer relationship 

capital of relational contribution that covers the key variable of sales. CSO need be 

responsible for customer orders. Tobin’s Q  should be positively significant on CSO 

compensation and the interaction variables of CSO compensation and the key 

variables Sales; 

(6) The compensation of CTO should be positively significant on sustainable 

contribution that covers the key variable of future growth value (FGV) and R&D 
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efficiency; CTO need be responsible for the learning and innovation, new products, 

new technology and all other research and development that may bring value 

growth in the future. Tobin’s Q should be positively significant on CTO 

compensation and the interaction variables of CTO compensation and the key 

variables FGV and RD efficiency; 

(7) The compensation of CHO should be significant on human capital of organizational 

contribution that covers the key variables of employees; CHO need be responsible 

for providing good work environment to retention employees and all other work 

around human capital. Tobin’s Q should be significant on CHO compensation and 

the interaction variables of CHO compensation and the key variables Employees.  

I list all predicted relation significance between total compensation, IC measures and 

Tobin’s Q in Table 1.  

4.3 Model 

I focus on individual IC varies by her role, so compensation should take this into account 

and put higher on the main role of the individual. At the same time, individual IC 

compensation growth should depend on her individual contribution to avoid free rider 

problems at the firm level. I hypothesis COO may receive higher weight on 

learning/innovation contribution, CFO may receive higher weight on financial contribution 

and CMO (chief marketing officer) may receive higher weight on customer contribution; 

and CEO may cover all contributions (employee retention proxy is intended to examine the 

quality of whole organization). I want to examine whether firms put appropriate weight on 

what should be the focus on individuals, depending on their roles in the organization. To 

determine the coefficient of the selected KPIs, I use panel data of COMPUSTAT. I include 

controls for endogeneous or exogenous factors such as executive characteristics (eg., age, 

ownership, gender, duality and firm size), board structure, firm size, etc.. I also include 

indicator variables such as industry dummies, and area dummies to avoid potential bias 

from unbalanced economic development. I then conduct regressions using pooled OLS, 

firm-fixed effects, time-fixed effects, and difference-in-difference approach.  

I would establish two models to model IC game in which step 1 model is to model the 

manager sides in the game by examining whether individual compensation is significant 

correlated to his or her role contribution to the firm, and step 2 model is to model three 

sides of the game involving shareholders side and manager sides by examining whether 

firm valuation (proxy Tobin’s Q) is significantly affected by the individual IC 

compensation and his or her role contribution that also could detect the effectiveness and 

efficacy of individual IC compensation. 

Model of Step One: 

(Individual IC) Executive Total Compensation = α1 * Financial contribution + α2 * 

Relational contribution + α3 * Organizational contribution + α4 * Sustainable contribution + 

Σ α i * Control variables + η*year controls i + δ*industry controls i + ε I c 

(1) Financial Contribution = λ1*EVA+λ2*MVA +λ3*ROA + ε f                                                                                                              

(2) Relational Contribution= γ1*Shareholder relationship + γ2*Customer relationship + 

γ3*Debt-holder relationship + … + ε c                                                                       

= γ1*TSR + γ2*Customer order + γ3*Leverage + … + ε c                                                                       
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(3) Organization Contribution=θ1* Employee s+ θ2* Productivity …… + ε p                                            

(4) Sustainable Contribution = ρ1*FGV + ρ2* Goodwill + ρ3* R&D efficiency …… + ε 

l                   

  

Model of Step Two: 

Tobin’s Q = Σ β i*Control variables + β1*Total compensation + β2*EVA+ β3*MVA + β4* 

ROA + β5*TSR + β6*Customer order + β7* Leverage + β7* Employees + β8* Productivity 

+ β7* FGV + β9*Goodwill + β10*R&D capacity + β11*Total compensation*EVA+ 

β12*Total compensation*MVA + β13*Total compensation*ROA + β14*Total compensation 

*TSR + β15*Total compensation*Customer order + β13*Total compensation* Leverage + 

β16*Total compensation*Employees + β17*Total compensation*Productivity+ β13*Total 

compensation*FGV + β18*Total compensation*Goodwill + β19*Total compensation*R&D 

efficiency + Σ β j* Total compensation * Control variables + …..+ σ*year controls i + 

φ*industry controls i + ε t        

4.4 Multivariate Analysis 

I conduct OLS regression to examine the coefficients and significance between IC 

measures and compensation in Model 1 and the coefficients and significance between 

Tobin’s Q, total compensation and IC measures. To examine whether executive 

compensation is significantly related to the contributions in their corresponding roles, I 

would like to apply various regression models. Firstly, I use OLS associated with robust 

standard errors to check the general view of data. Then I conduct Hausman test and apply 

firm fixed effects to distinguish the impact of unobservable firm characters or omitted 

variables. To avoid the factors that may influence the compensation year by year such as 

inflation and so on, I involve year dummies in each regression and compare with the result 

of fixed effects. Furthermore, I combine firm fixed effects and year dummies to control the 

panel from both cross-section and period to avoid potential omitted variables and 

unobservable firm characteristics. Finally, I involve 2-digit SIC industry dummies to reduce 

the influence of unobservable or omitted industry factors associated with year dummies and 

compare with firm fixed model. Before the regressions, I conduct residual test and find 

potential heteroskedasticity, so at the meantime I apply robust standard error to adjust the 

results in all regressions. I use Stata software to conduct statistical test. 

4.5 Robustness Check 

To check the robustness, I replace total compensation with total incentive compensation 

and total cash compensation in Model 1 and model 2, and conduct regressions to check 

whether the results are consistent. 

 

For each regression, standard errors are adjusted for potential heteroskedasticity and 

absolute values of robust t-statistics are provided. 
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Chapter 5 Empirical results 

 

In empirical result section, I would like to illustrate the descriptive statistics for executive 

compensation, intellectual capital measures and control variables first. And further I 

explain the regression results of model 1 and model 2 respectively.  

5.1 Descriptive statistics 

5.1.1 Descriptive statistics of executive compensation 
 

I yield 10961 firm-year observations of CEO, 8906 firm-year observations of CFO, 5740 

firm-year observations of COO, 1516 firm-year observations of CMO, 1339 firm-year 

observations of CSO, 1084 firm-year observations of CTO and 925 firm-year observations 

of CHO for executive compensation. Table 1 presents descriptive information for all 

executives providing means, standard deviations, median, maximum, 1
st
 quartile and 3

rd
 

quartile for their compensation packages. 

[Insert Table 1 about here] 

From table 1, we can see that incentive compensation occupies around 70% of total 

compensation for all executives in general, while cash compensation just occupies around 

30% of total compensation, which may imply that firms pay more attention to the incentive 

mechanism by compensation. In table 1, it also shows that CEO highest incentive 

compensation percentage (77.32%), CFO, COO and CTO have almost same incentive 

compensation percentage (72%), while CSO has lowest incentive compensation percentage 

(68%). The reason might be that CEO efforts are most difficult to observe and monitor as 

top-level executive in first-tier management, and CFO and COO are usually regarded as 

first-tier top executives whose efforts are also difficult to observe and monitor. Thus, firms 

should use higher equity-based incentive compensation to encourage managers to maximize 

shareholder wealth. Comparatively, CSO has a little lower incentive compensation 

percentage because CSO efforts are a little bit easier to observe and monitor by the 

apparent indicator “sales”. CEO, CFO and COO are always viewed as first-tier 

management, while CMO, CSO, CTO and CHO are regard as second-tier management, and 

I notice that CTO has highest mean, median and standard deviation of compensation no 

matter total compensation, incentive compensation or cash compensation in second-tier 

management that even almost can compare with first-tier management. Also, CTO 

incentive compensation percentage is above 72%, almost same as CFO and COO in the 

first-tier. From IC theory, technology and innovation are typical IC of firms, especially in 

knowledge era, thus CTO is the representative of the new innovation power that push firms 

go ahead. If the firm has leading technology, it could win in the market and grow faster. 

Hence, firms view CTO as important IC as first-tier management. The phenomenon 

indicates that the rapid growth of research and technology is becoming the core competence 

of firms and CTO should be highlighted in new era. 

 

5.1.2 Variable definition, proxies and predicted relations 
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The referred variables, data source, proxies, definition and calculation functions are listed 

in Table 1. 

[Insert Table 2 about here] 

 

5.1.3 Descriptive statistics of all variables 
 

There are 7 pair-panels of descriptive information for all key variables of each IC. To save 

pages, I only list the detailed descriptive statistics for CEO. Table 3-A lists summary 

descriptive statistics of CEO and provides means, 1
st
 quartile, medians, 3

rd
 quartile, 

maximum and standard deviations for the key variables of CEO. 

[Insert Table 3-A here] 

From Table 3-A, we can see that incentive compensation has larger value and standard 

deviation than cash compensation, which is in line with the fact that incentive 

compensation occupies higher percent of total compensation than cash compensation, while 

incentive compensation is more risky than cash compensation because it involves riskier 

equity-based compensation such as stocks and options. I notice that the mean, 1
st
 quartile, 

and median of Tobin’s Q are all above 1, which indicates that additional investment in the 

firm would make sense because the profits generated would exceed the cost of firm’s assets. 

The table also shows that EVA, FGV, Sales, MVA, Goodwill and TSR have high standard 

deviation, which implies that these variables might fluctuate much in the stock market and 

product market.  

Table 3-B lists Panel CEO-B that provides a Pearson Correlation Matrix for the key 

variables in the sample.  

[Insert Table 3-B here] 

From Table 3-B, we can see that total compensation, incentive compensation and cash 

compensation of CEO are highly significant correlated each other at p<0.001 level, in 

which the correlation between total compensation and incentive compensation is 0.963, the 

correlation between total compensation and cash compensation is 0.521, and the correlation 

between incentive compensation and cash compensation is 0.27, which show that incentive 

compensation has dominant influence on total compensation. Moreover, total compensation 

of CEO is significantly correlated to FGV, Employees, Sales, Goodwill and Productivity at 

p<0.001 level, significantly correlated to ROA at p<0.01 level, and significantly correlated 

to EVA and MVA at p<0.05 level; incentive compensation is significantly correlated to 

Employees, Sales and Goodwill at p<0.001 level, significantly correlated to Productivity at 

p<0.01 level, and significantly correlated to ROA at p<0.05 level; cash compensation is 

significantly correlated to FGV, Employees, Sales, Goodwill and Productivity at p<0.001 

level, and significantly correlated to EVA at p<0.01 level. The Pearson correlation of CEO 

total compensation and cash compensation seem to have highly similar significant 

correlation to key variables. The in-depth correlation significance will be test in 

multivariable analysis later. 

For the brief review of Person correlation of key variables for all executives, I combine the 

descriptive statics in table 4.  
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[Insert Table 4 here] 

From table 4, we can see the significant correlation to key variables for all executives. For 

CEO, all compensations are significantly correlated to sales, employees, productivity and 

goodwill; for CFO, all compensations are significantly correlated to EVA, sales, employees, 

productivity, FGV and goodwill; for COO, all compensations are significantly correlated to 

EVA, MVA, sales, employees, productivity, FGV and goodwill; for CMO, all 

compensations are significantly correlated to EVA, ROA, sales, employees, productivity, 

FGV and goodwill; for CSO, all compensations are significantly correlated to EVA, MVA, 

sales, employees, productivity, FGV and goodwill; for CTO, all compensations are 

significantly correlated to sales, employees, productivity, FGV and goodwill; and for CHO, 

all compensations are significantly correlated to ROA, sales, employees, FGV and goodwill. 

The in-depth correlation significance will be test in multivariable analysis later. 

5.2 Results of Model 1 

Table 5 includes sub-tables CEO, CFO, COO, CMO, CSO, CTO and CHO which report 

Model 1 results of regressing IC Total Compensation, Total Incentive Compensation and 

Total Cash Compensation respectively on the key IC variables and control variables (age, 

gender, ownership, duality and lnfirmsize) using OLS method associated with robust 

standard errors adjustment. Table 5 dependent variables are Total Compensation, Total 

Incentive Compensation and Total Cash Compensation. Total compensation is Execucomp 

data item TDC1 (salary + bonus + other annual + restricted stock grants + LTIP payouts + 

all other + value of option grants). Total Incentive Compensation is the difference between 

total compensation and total cash compensation. Total Cash Compensation is Execucomp 

data item TOTAL_CURR (salary + bonus). Age is each executive’s age. Gender is each 

executive’s gender that is a dummy variable equal to 1 if male, and 0 if female. Duality is 

CEO-Chairman duality that is a dummy variable equal to 1 if CEO is chairman, and 0 if not. 

Ownership is the ownership of the executive calculated by shares owned by the executive 

as reported / Com shares outstanding. LnFirmSize is log value of total firm market value. 

EVA is economic value added, MVA is market value added, ROA is return on assets, TSR 

is total shareholder return, Customer Order is sales, Leverage is financial leverage ratio 

calculated as book value of debt / total assets, Employees is employee number, Productivity 

is sale/employees, FGV is future growth value growth, Goodwill is firm goodwill, and RD 

efficiency is R&D expense/sales. I combine the results of all compensations of executives 

in each table to compare coefficients and significance. For each compensation regression, 

Table 5 reports year effects, firm fixed effects and industry effects. Column (1) – (3) report 

regression result of total compensation; Column (4) – (6) report regression result of total 

incentive compensation; and Column (7) – (9) report regression result of total cash 

compensation. Column (1), (4) and (7) report regression result including year dummy; 

Column (2), (5) and (8) report regression result including year dummy and firm fixed 

effects; and Column (3), (6) and (9) report regression result including year dummy and 

industry fixed effects. Standard errors are adjusted for potential heteroskedasticity and 

absolute values of robust t-statistics are provided in parentheses. Asterisks denote 

significance at 0.01 (***), 0.05 (**), and 0.10 (*) levels, respectively.  
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To examine the free-rider problem clearly, I would like to explain the regression results of 

model 1 for CEO, CFO, COO, CMO, CSO, CTO and CHO respectively.  And to focus on 

the relationship between executive compensation and IC measures, I mainly discuss the key 

variables of IC measures.  To save space, I don’t report industry dummies coefficients and 

significance. 

[Insert Table 5-CEO here] 

From Table 5-CEO, we can see that for sole year effect, all compensations are positively 

significant in customer order and good will at p<0.01 level; for firm fixed effects with year 

dummies, all compensations are significant in EVA at p<0.01level, in which total 

compensation and incentive compensation is negatively significant in EVA, while cash 

compensation is positively significant in EVA. The reason could be that CEO might ignore 

the cost of capital in the incentive mechanism and cause the incentive compensation 

decrease with EVA although cash compensation increase with EVA; for industry effect 

with year dummies, all compensations are significant in customer order at p<0.01level. It 

deserves attention that CEO cash compensation is positively significant in TSR for all 

effects at p<0.01level, and negatively significant in employees for all effects for year effect 

at p<0.01level and for industry effects at p<0.05 level, while total compensation and 

incentive compensation are not significant in employees and TSR for all effects. The reason 

might be that TSR and employees are easy measure to monitor and apply for cash 

compensation, while it has less incentive effects for incentive effects. We could find that 

total compensation and incentive compensation have quite similar significant variable and 

level, which may cause by the larger percent (around 70%) of incentive compensation than 

cash compensation (around 30%) in total compensation, and the effect of incentive 

compensation could be stronger than cash compensation. Moreover, we need pay attention 

to the leverage, cash compensation is positively significant in leverage at p<0.05 level, and 

total compensation industry effect is positively significant in leverage at p<0.05 level, and 

the coefficients are relatively high, which may imply debt-holder relational capital is 

important to CEO compensation. Further, we can see that CEO incentive compensation is 

positively in FGV for industry effect at p<0.001 level and significant in RD efficiency.  

In general, CEO cash compensation is significant in EVA of financial contribution, 

shareholder relationship capital (TSR), customer relationship capital (Customer order) and 

debt-holder relationship capital (financial leverage) of relational contribution, human 

capital (employees) and productivity of organizational contribution, and FGV, Goodwill 

and RD efficiency of sustainable contribution, which indicate that CEO cash compensation 

cover all main contribution and match the CEO role to manage the whole firm operation. 

Just CEO incentive compensation is significant in EVA of financial contribution, customer 

relational contribution, and sustainable contribution (FGV, Goodwill and RD efficiency), 

while not in organizational contribution, which is an interesting phenomenon and implies 

that CEO incentive mechanism emphasizes on external contribution and sustainable 

contribution. As for CEO total compensation, it is significant in EVA financial contribution, 

relational contribution (customer and debt-holder) and sustainable contribution (goodwill 

and RD efficiency), while also not in organizational contribution, which once again proves 

the stronger effect of incentive compensation than cash compensation to total compensation. 

In addition, when we look at the year dummies, we can find that CEO cash compensation is 
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negatively significant in the year dummies and decrease with the year one by one, which 

might because firms realize the importance of incentive compensation and reduce the 

weight of cash compensation. To prove this point, we could look at CEO incentive 

compensation that is positively significant in the year dummies and increase with the year 

one by one only except for the year of 2009, which may be caused by the financial crisis in 

2008; and CEO total compensation is negatively significant in the year of 2009 probably 

also because of financial crisis 2008 and the prevalent compensation reduction. 

In conclusion, CEO seems contribute efforts at his or her role to cover overall management 

of the firm and his compensation almost shows significance in the overall key variables, so 

CEO may have no free-rider problem in general. Actually, it is unlikely for CEO to free 

ride because CEO should be responsible for all contributions.  

 [Insert Table 5-CFO here] 

From Table 5-CFO, we can see that for sole year effect, all compensations are positively 

significant in EVA and customer order; for firm fixed effects with year dummies, all 

compensations have no common significant key variables; for industry effect with year 

dummies, all compensations are significant in customer order and goodwill at p<0.01level. 

CFO cash compensation is significant in EVA and MVA of financial contribution, 

shareholder relationship capital (TSR) and customer relationship capital (customer order) of 

relational contribution, human capital of organizational contribution, and goodwill of 

sustainable contribution, in which financial contribution seems limited. CFO incentive 

compensation is significant in EVA of financial contribution, shareholder relationship 

capital (TSR) and debt-holder relationship capital (financial leverage) of relational 

contribution, and FGV and goodwill of sustainable contribution, in which financial 

contribution seems still limited. CFO total compensation is significant in EVA of financial 

contribution, customer relationship capital (customer order) of relational contribution, 

human capital and productivity of organizational contribution, and FGV and goodwill of 

sustainable contribution, in which financial contribution seems more limited although it is 

the balance effect of incentive compensation and cash compensation. From my hypothesis, 

CFO need be responsible for his financial contribution, and the relevant contribution that 

may be relevant to finance such as shareholder relationship capital (TSR) and debt-holder 

relationship capital (Financial leverage) of relational contribution, while CFO 

compensations seem not to cover most financial contribution and relevant contribution. 

Thus CFO might have moderate free-rider problem.  

It deserves attention that CFO cash compensation is positively significant in the year 

dummies and increase with the year one by one, which is different from all other executives 

since cash compensation of all other executives is negatively significant in the year 

dummies and decrease with the year one by one. It might because firms think CFO 

contribution is easier to observe and measure than other executives at financial performance. 

As for CFO incentive compensation, it is positively significant in the year dummies and 

increase with the year one by one only except for the year of 2009, which may be caused by 

the financial crisis in 2008; and CEO total compensation is negatively significant in the 

year of 2009 probably also because of financial crisis 2008 and the prevalent compensation 
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reduction. The qualitative relationship between CFO incentive or total compensation and 

year dummies is consistent with CEO.  

[Insert Table 5-COO here] 

From Table 5-COO, we can see that for sole year effect, all compensations are positively 

significant in customer order, employees, FGV and RD efficiency; for firm fixed effects 

with year dummies, all compensations have no common significant key variables; for 

industry effect with year dummies, all compensations are significant in customer order, 

employees and FGV. COO cash compensation is significant in MVA of financial 

contribution, shareholder relationship capital (TSR) and customer relationship capital 

(customer order) of relational contribution, human capital and productivity of 

organizational contribution, and FGV, goodwill and RD efficiency of sustainable 

contribution, in which organizational contribution seems good. COO incentive 

compensation is significant in EVA of financial contribution, customer relationship capital 

(customer order) of relational contribution, human capital of organizational contribution, 

and FGV, goodwill and RD efficiency of sustainable contribution, in which organizational 

contribution seems moderate. COO total compensation is significant in customer 

relationship capital (customer order) of relational contribution, human capital of 

organizational contribution, and FGV, goodwill and RD efficiency of sustainable 

contribution, in which organizational contribution seems moderate. It deserves attention 

that all compensations of COO are positively significant in RD efficiency, which might 

because RD efficiency is helpful to facilitate the operation process and drive innovation. 

From my hypothesis, COO need be responsible for his organizational contribution, and the 

relevant contribution that may be relevant to organizational operation such as RD efficiency 

of sustainable contribution. In general, COO compensations seem to cover organization 

contribution and relevant contribution. Thus COO might have no free-rider problem.  

When we look at COO cash compensation, it is negatively significant in the year dummies 

and decrease with the year one by one, which is consistent with all other executives except 

for CFO. As for COO incentive compensation, it is positively significant in the year 

dummies and increase with the year one by one for all year dummies, which is different 

from other executives that their incentive compensation change the qualitative relationship 

with the year dummy of 2009, so it seem that COO incentive compensation is also 

unaffected by financial crisis 2008. The reason why COO incentive compensation is retain 

firm after financial crisis 2008 might be that firms realize the importance of organization 

development and aim to enhance the internal power in the floundering external economic 

environment; and COO total compensation is negatively significant in the year of 2009 

probably also because of financial crisis 2008 with the prevalent compensation reduction 

and the stronger effect of cash compensation.  

[Insert Table 5-CMO here] 

From Table 5-CMO, we can see that for sole year effect, all compensations are significant 

in ROA, customer order, and productivity; for firm fixed effects with year dummies, all 

compensations have no common significant key variables; for industry effect with year 

dummies, all compensations are significant in ROA, customer order, and productivity. 
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CMO cash compensation is significant in EVA, MVA and ROA of financial contribution, 

customer relationship capital (customer order) and debt-holder relationship capital 

(financial leverage) of relational contribution, productivity of organizational contribution, 

and FGV, goodwill and RD efficiency of sustainable contribution, in which marketing 

contribution (customer order and goodwill) seems good. CMO incentive compensation is 

significant in ROA of financial contribution, shareholder relationship capital (TSR), 

customer relationship capital (customer order) and debt-holder relationship capital 

(financial leverage) of relational contribution, human capital and productivity of 

organizational contribution, and goodwill of sustainable contribution, in which marketing 

contribution (customer order and goodwill) seems fine, just not significant for firm fixed 

effects with year dummies. CMO total compensation is significant in ROA of financial 

contribution, shareholder relationship capital (TSR) and customer relationship capital 

(customer order) of relational contribution, human capital and productivity of 

organizational contribution, and FGV of sustainable contribution, in which marketing 

contribution seems moderate. It deserves attention that all compensations of CMO are 

positively significant in ROA, which might because marketing contribution can also bring 

significant financial benefit. From my hypothesis, CMO need be responsible for his or her 

marketing contribution including backward indicator customer order and forward indicator 

goodwill. In general, CMO compensations seem to cover marketing contribution. Thus 

CMO contribute at his or her role moderately, just might have a little bit risk of free-rider 

problem because customer order and goodwill are not significant to firm fixed effect of 

CMO incentive compensation.  

Looking at CMO cash compensation again, we can find that it is negatively significant in 

the year dummies and decrease with the year one by one, which is consistent with all other 

executives except for CFO. As for CMO incentive compensation, it is positively significant 

in the year dummies and increase with the year one by one for all year dummies, even not 

change the qualitative relationship with the year dummy of 2009, so it seem that CMO 

incentive compensation is also unaffected by financial crisis 2008. The reason why CMO 

incentive compensation is retain firm after financial crisis 2008 might be that firms want to 

retain marketing power in the competitive economic environment; and CMO total 

compensation also retain positively significant in the year of 2009 probably because of the 

stronger effect of incentive compensation.  

[Insert Table 5-CSO here] 

From Table 5-CSO, we can see that for sole year effect, all compensations are significant in 

EVA, ROA, TSR and customer order; for firm fixed effects with year dummies, all 

compensations are significant in customer order and FGV; for industry effect with year 

dummies, all compensations are significant in EVA, ROA, TSR and customer order, and 

productivity. CSO cash compensation is significant in EVA and ROA of financial 

contribution, shareholder relationship capital (TSR), customer relationship capital 

(customer order) and debt-holder relationship capital (financial leverage) of relational 

contribution, and FGV and RD efficiency of sustainable contribution, in which customer 

contribution (customer order) is quite significant at 1% level. CSO incentive compensation 

is significant in EVA, MVA and ROA of financial contribution, shareholder relationship 

capital (TSR), customer relationship capital (customer order) and debt-holder relationship 
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capital (financial leverage) of relational contribution, human capital of organizational 

contribution, and FGV, goodwill and RD efficiency of sustainable contribution, in which 

customer contribution (customer order) is quite significant at 1% level. CSO total 

compensation is significant in EVA, MVA and ROA of financial contribution, shareholder 

relationship capital (TSR), customer relationship capital (customer order) and debt-holder 

relationship capital (financial leverage) of relational contribution, human capital of 

organizational contribution, and FGV of sustainable contribution, in which customer 

contribution (customer order) is quite significant at 1% level. It deserves attention that all 

compensations of CSO are positively significant in customer order at 1% level for all 

effects, which is very strong. From my hypothesis, CSO should be responsible for his or 

her customer contribution as proxy of customer order. In general, CSO compensations are 

positively correlated to customer contribution. Thus CSO may have no free-rider problem.  

Looking at CSO cash compensation again, we can find that it is negatively significant in the 

year dummies and decrease with the year one by one, which is consistent with all other 

executives except for CFO. As for CSO incentive compensation, it is positively significant 

in the year dummies and increase with the year one by one for all year dummies, even not 

change the qualitative relationship with the year dummy of 2009, so it seem that CSO 

incentive compensation is also unaffected by financial crisis 2008. The reason why CSO 

incentive compensation is retain firm after financial crisis 2008 might be that firms want to 

improve customer order and make new profit in the competitive economic environment; 

and CSO total compensation also retain positively significant in the year of 2009 probably 

because of the stronger effect of incentive compensation.  

[Insert Table 5-CTO here] 

From Table 5-CTO, we can see that for sole year effect, all compensations are significant in 

RD efficiency; for firm fixed effects with year dummies, all compensations have no 

common significant key variables; for industry effect with year dummies, all 

compensations also have no common significant key variables. CTO cash compensation is 

significant in EVA and ROA of financial contribution, shareholder relationship capital 

(TSR) and customer relationship capital (customer order) of relational contribution, and 

FGV and RD efficiency of sustainable contribution, in which RD contribution (RD 

efficiency) and FGV of sustainable contribution are only for sole year effect. CTO 

incentive compensation is significant in customer relationship capital (customer order) of 

relational contribution, human capital of organizational contribution, and FGV and RD 

efficiency of sustainable contribution, in which RD contribution (RD efficiency) is only for 

sole year effect, and FGV is significant in year effect and industry effect. CTO total 

compensation is significant in MVA and ROA of financial contribution, customer 

relationship capital (customer order) of relational contribution, human capital and 

productivity of organizational contribution, and FGV and RD efficiency of sustainable 

contribution, in which RD contribution (RD efficiency) is only for sole year effect, and 

FGV is significant for industry effect. It deserves attention that all compensations of CTO 

are positively significant in RD efficiency for sole year effect, when add firm fixed effect or 

industry effect, the significance in RD efficiency disappears. From my hypothesis, CTO 

need be responsible for his or her RD contribution and FGV of sustainable contribution. In 

general, CTO compensations seem limited to cover RD contribution and FGV of 
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sustainable contribution because they are not all significant for firm or industry effect, and 

sole year effect is not very convincing. Thus CTO contribute might have the risk of free-

rider problem because customer order and goodwill are not significant to firm fixed effect 

of CTO incentive compensation.  

Looking at CTO cash compensation again, we can find that it is negatively significant in 

the year dummies and decrease with the year one by one, which is consistent with all other 

executives except for CFO. As for CTO incentive compensation, it is positively correlated 

to the year dummies and increase with the year one by one for all year dummies, and not 

change the qualitative relationship with the year dummy of 2009 except for firm fixed 

effect of 2009, so it seems that CTO incentive compensation is also unaffected by financial 

crisis 2008. The reason why CTO incentive compensation is retain firm after financial crisis 

2008 might be that firms want to promote innovation and retain the advantage in the 

competitive economic environment; and CTO total compensation is not significant in the 

year of 2009 probably because of the effect of year is unclear. 

[Insert Table 5-CHO here] 

From Table 5-CHO, we can see that for sole year effect, all compensations are significant 

in ROA and customer order; for firm fixed effects with year dummies, all compensations 

have no common significant key variables; for industry effect with year dummies, all 

compensations are significant in ROA and customer order. CHO cash compensation is 

significant in EVA, MVA and ROA of financial contribution, customer relationship capital 

(customer order) of relational contribution, and FGV and goodwill of sustainable 

contribution, in which human capital is not significant for all effects. CHO incentive 

compensation is significant in ROA of financial contribution, customer relationship capital 

(customer order) and debt-holder relationship capital (financial leverage) of relational 

contribution, productivity of organizational contribution, and RD efficiency of sustainable 

contribution, in which human capital is not significant for all effects. CHO total 

compensation is significant in ROA of financial contribution, customer relationship capital 

(customer order) and debt-holder relationship capital (financial leverage) of relational 

contribution, productivity of organizational contribution, and RD efficiency of sustainable 

contribution, in which human capital is not significant for all effects. It deserves attention 

that all compensations of CHO are not significant in human capital. From my hypothesis, 

CHO need be responsible for his or her human capital contribution. In general, CHO 

compensations seem not to cover human capital contribution for any effect. Thus CHO 

might have free-rider problem.  

Looking at CHO cash compensation again, we can find that it is negatively significant in 

the year dummies and decrease with the year one by one, which is consistent with all other 

executives except for CFO. As for CTO incentive compensation, it is positively significant 

in the year dummies and increase with the year one by one for all year dummies except for 

2009, although the correlation to 2009 is still positive, which may imply the effect of 

financial crisis 2008 seems opaque; and CHO total compensation is not significant in the 

year of 2009 probably because of the effect of year is also unclear. 
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Through analyzing the results of all executives in model 1, I could draw a conclusion that 

CEO, COO and CSO may have no free-rider problem, CMO and CTO might have the risk 

of free-rider problem, and CFO and CHO might have free-rider problem.  

5.3 Results of Model 2 

To further explore the effect of executive compensation on firm valuation and examine 

whether the executive compensation at his or her role contribution has significant influence 

on firm valuation, I would induce the interaction variables of executive compensation with 

IC measures of contributions, and regress Tobin’s Q as proxy of firm valuation on 

executive compensations, IC measures, and the interaction of executive compensation with 

IC measures. I also take control variables, year dummies, firm fixed effect and industry 

effect into account in the regression to control potential heteroscedasticity and omitted 

variable bias. The method would be still OLS. I would like to analyze the result for 

incentive compensation, cash compensation and total compensation for all executives 

respectively. To focus on examining whether the compensation associated with his or her 

corresponding role contribution of IC measures is meaningful to firm valuation, I mainly 

illustrate the interaction of executive compensation with IC measures. The interaction terms 

indicate the difference in effects of IC measures among incentive, cash and total 

compensations.   

 

Table 6, 7 and 8 report the results of interaction regression for incentive compensation, cash 

compensation and total compensation respectively, which report Model 2 results of 

regressing IC Total Incentive Compensation on the key IC variables and control variables 

(age, gender, ownership, duality and LnFirmsize) using OLS method associated with robust 

standard errors adjustment. Each table has two sub-tables, in which one includes firm fixed 

effects and another includes industry effects, and both involve year effect. I combine the 

results of all executives in each table to compare coefficients and significance. Age is each 

executive’s age. Gender is each executive’s gender that is a dummy variable equal to 1 if 

male, and 0 if female. Duality is CEO-Chairman duality that is a dummy variable equal to 1 

if CEO is chairman, and 0 if not. Ownership is the ownership of the executive calculated by 

shares owned by the executive as reported / Com shares outstanding. LnFirmSize is log 

value of total firm market value. EVA is economic value added, FGV is future growth 

value growth, MVA is market value added, TSR is total shareholder return, Employees is 

employee number, Goodwill is firm goodwill, Productivity is sale/employees, and RD 

efficiency is R&D expense/sales. I create interaction variable as IncentivecompAge = 

Incentive compensation*age, IncentivecompGender = Incentivecomp*Gender, 

IncentivecompDuality=Incentivecomp*Duality,IncentivecompOwnership=Incentivecomp*

Ownership,IncentivecompFirmsize=Incentivecomp*Lnfirmsize,IncentivecompEVA=Incent

ivecomp*EVA,IncentivecompMVA=Incentivecomp*MVA,IncentivecompROA=Incentive

comp*ROA,IncentivecompTSR=Incentivecomp*TSR,IncentivecompCustomerorder=Incen

tivecomp*Customerorder,IncentivecompLeverage=Incentivecomp*Leverage,Incentivecom

pEmployeenumber=Incentivecomp*Employeenumber,IncentivecompProductivity=Incentiv

ecomp*Productivity,IncentivecompFGV=Incentivecomp*FGV,IncentivecompGoodwill=In

centivecomp*Goodwill,and IncentivecompRDefficiency=Incentivecomp* RDefficiency. 

All dependent variable is Tobin’s Q calculated by Q = (Market value of equity + book 
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value of debt) / book value of total assets, while it uses total incentive compensation as the 

variable for interaction regression. Total Incentive Compensation is the difference between 

total compensation and total cash compensation. Total compensation is Execucomp data 

item TDC1 (salary + bonus + other annual + restricted stock grants + LTIP payouts + all 

other + value of option grants). Total Cash Compensation is Execucomp data item 

TOTAL_CURR (salary + bonus). Standard errors are adjusted for potential 

heteroskedasticity and absolute values of robust t-statistics are provided in parentheses. 

Asterisks denote significance at 0.01 (***), 0.05 (**), and 0.10 (*) levels, respectively. 

[Insert Table6-B1 (Model 2) Incentive Compensation (Firm Fixed Effects) here] 

From Table 6-B1 incentive compensation with firm fixed effect and interaction terms, we 

can find that for CEO, incentive compensations associated with EVA, MVA, ROA, TSR, 

leverage, FGV and goodwill have significant influence on Tobin’s Q, which means that if 

CEO incentive compensation reward on financial contribution, relational contribution and 

sustainable contribution, the effect would be significant to firm valuation, and organization 

contribution is not significant, which is consistent with the result of CEO incentive 

compensation in model 1 probably because CEO is more likely to emphasize on external 

contribution; for CFO, incentive compensations associated with EVA, MVA, ROA, TSR, 

leverage, FGV and goodwill have significant influence on Tobin’s Q, which means that if 

CFO incentive compensation reward on financial contribution, relational contribution and 

sustainable contribution, the effect would be significant to firm valuation, and it covers all 

indicators of financial contribution, which is consistent of my hypothesis on CFO 

compensation; for COO, incentive compensations associated with MVA, ROA and TSR 

have significant influence on Tobin’s Q, which means that if COO incentive compensation 

reward on financial contribution and shareholder relational contribution, the effect would 

be significant to firm valuation, but it doesn’t cover any indicator of organizational 

contribution and might doubt the effectiveness of incentive mechanism to COO incentive 

compensation; for CMO, incentive compensations associated with EVA, MVA, TSR, 

employees, FGV and goodwill have significant influence on Tobin’s Q, which means that if 

CMO incentive compensation reward on financial contribution, shareholder relational 

contribution, human capital contribution and sustainable contribution, the effect would be 

significant to firm valuation, and it is significant in marketing contribution (goodwill); for 

CSO, incentive compensations associated with EVA, MVA, TSR, leverage, and goodwill 

have significant influence on Tobin’s Q, which means that if CSO incentive compensation 

reward on financial contribution, shareholder and debt-holder relational contribution and 

sustainable contribution, the effect would be significant to firm valuation, but it is not 

significant in customer contribution, which might doubt the effectiveness of incentive 

mechanism to CSO incentive compensation; for CTO, only incentive compensation 

associated with MVA has significant influence on Tobin’s Q, which means that if CTO 

incentive compensation reward on financial contribution, the effect would be significant to 

firm valuation, but it doesn’t cover any indicator of RD contribution, which might doubt 

the effectiveness of incentive mechanism to CTO incentive compensation; and for CHO, 

incentive compensations associated with EVA, MVA, leverage, employees, productivity, 

FGV and RD efficiency have significant influence on Tobin’s Q, which means that if CHO 

incentive compensation reward on financial contribution, debt-holder relational 

contribution, organizational contribution and sustainable contribution, the effect would be 
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significant to firm valuation, and it covers human capital contribution. In general, from the 

perspective of firm fixed effect, the incentive compensation of CEO, CFO, CMO and CHO 

associated with their corresponding role contribution may have significant influence on 

firm valuation, and COO, CSO and CTO incentive compensation effectiveness are doubt. 

[Insert Table6-B2 (Model 2) Incentive Compensation (Industry Effects) here] 

From Table 6-B2 incentive compensation with industry effect and interaction terms, we can 

find that for CEO, incentive compensations associated with EVA, MVA, ROA, employees, 

goodwill and RD efficiency have significant influence on Tobin’s Q, which means that if 

CEO incentive compensation reward on financial contribution, human capital contribution 

and sustainable contribution, the effect would be significant to firm valuation, and 

relational contribution is not significant any more, which might imply the relational 

contribution may vary with industries; for CFO, incentive compensations associated with 

MVA, ROA, TSR, customer order, employees, goodwill and RD efficiency have 

significant influence on Tobin’s Q, which means that if CFO incentive compensation 

reward on financial contribution, shareholder and customer relational contribution, human 

capital contribution and sustainable contribution, the effect would be significant to firm 

valuation, and it covers most indicators of financial contribution, which is consistent of my 

hypothesis on CFO compensation; for COO, incentive compensations associated with 

MVA, ROA, TSR, employees, productivity, goodwill and RD efficiency have significant 

influence on Tobin’s Q, which means that if COO incentive compensation reward on 

financial contribution, shareholder relational contribution, organizational contribution and 

sustainable contribution, the effect would be significant to firm valuation, and it covers 

both human capital and productivity of organizational contribution, which is consistent 

with my hypothesis; for CMO, incentive compensations associated with ROA, customer 

order, leverage, and RD efficiency have significant influence on Tobin’s Q, which means 

that if CMO incentive compensation reward on financial contribution, customer and debt-

holder relational contribution, and sustainable contribution, the effect would be significant 

to firm valuation, and it is not significant in goodwill, just significant in customer order, so 

it is just moderately significant in marketing contribution; for CSO, incentive 

compensations associated with MVA, ROA, leverage, productivity, goodwill and RD 

efficiency have significant influence on Tobin’s Q, which means that if CSO incentive 

compensation reward on financial contribution, debt-holder relational contribution, 

organizational contribution and sustainable contribution, the effect would be significant to 

firm valuation, but it is not significant in customer contribution, which is consistent with 

the result for firm fixed effects and might doubt the effectiveness of incentive mechanism 

to CSO incentive compensation; for CTO, incentive compensation associated with EVA, 

MVA and TSR have significant influence on Tobin’s Q, which means that if CTO incentive 

compensation reward on financial contribution and shareholder relational contribution, the 

effect would be significant to firm valuation, but it doesn’t cover any indicator of RD 

contribution, which might doubt the effectiveness of incentive mechanism to CTO 

incentive compensation; and for CHO, incentive compensations associated with MVA, 

leverage and goodwill have significant influence on Tobin’s Q, which means that if CHO 

incentive compensation reward on financial contribution, debt-holder relational 

contribution, and sustainable contribution, the effect would be significant to firm valuation, 

but it is not significant in human capital contribution. In general, from the perspective of 
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industry effect, the incentive compensation of CEO, CFO and COO associated with their 

corresponding role contribution may have significant influence on firm valuation, CMO 

incentive compensation associated with marketing contribution has moderate significant 

influence on firm valuation, and CSO, CTO and CHO incentive compensation effectiveness 

are doubt. 

[Insert Table7-C1 (Model 2) Cash Compensation (Firm Fixed Effects) here] 

From Table 7-C1 cash compensation with firm fixed effect and interaction terms, we can 

find that for CEO, cash compensations associated with MVA, leverage, employees and RD 

efficiency have significant influence on Tobin’s Q, which means that if CEO cash 

compensation reward on financial contribution, debt-holder relational contribution human 

capital contribution and sustainable contribution, the effect would be significant to firm 

valuation, and just CEO need be responsible for most contributions and cover more 

indicators as my hypothesis; for CFO, cash compensations associated with MVA and 

customer order have significant influence on Tobin’s Q, which means that if CFO cash 

compensation reward on market value added of financial contribution and customer 

relational contribution, the effect would be significant to firm valuation, but it doesn’t cover 

main indicators of financial contribution, which might doubt the effectiveness of cash 

mechanism to CFO cash compensation; for COO, cash compensations associated with 

MVA, TSR and goodwill have significant influence on Tobin’s Q, which means that if 

COO cash compensation reward on financial contribution, shareholder relational 

contribution and goodwill of sustainable contribution, the effect would be significant to 

firm valuation, but it doesn’t cover any indicator of organizational contribution and might 

doubt the effectiveness of cash mechanism to COO cash compensation; for CMO, cash 

compensations associated with MVA, TSR and goodwill have significant influence on 

Tobin’s Q, which means that if CMO cash compensation reward on financial contribution, 

shareholder relational contribution, and sustainable contribution, the effect would be 

significant to firm valuation, but it doesn’t cover any indicator of marketing contribution 

and might doubt the effectiveness of cash mechanism to COO cash compensation; for CSO, 

cash compensations associated with ROA, leverage, productivity and goodwill have 

significant influence on Tobin’s Q, which means that if CSO cash compensation reward on 

financial contribution, debt-holder relational contribution, organizational and sustainable 

contribution, the effect would be significant to firm valuation, but it is not significant in 

customer contribution, which might doubt the effectiveness of cash mechanism to CSO 

cash compensation; for CTO, cash compensations associated with MVA, FGV and 

goodwill have significant influence on Tobin’s Q, which means that if CTO cash 

compensation reward on financial contribution, the effect would be significant to firm 

valuation, but it doesn’t cover any indicator of RD contribution, which might doubt the 

effectiveness of cash mechanism to CTO cash compensation; and for CHO, cash 

compensations associated with EVA, MVA, TSR, leverage, and RD efficiency have 

significant influence on Tobin’s Q, which means that if CHO cash compensation reward on 

financial contribution, debt-holder relational contribution, organizational contribution and 

sustainable contribution, the effect would be significant to firm valuation, but it doesn’t 

cover human capital contribution and might doubt the effectiveness of cash mechanism to 

CHO cash compensation. In general, from the perspective of firm fixed effect, the cash 

compensation of CEO and CFO associated with their corresponding role contribution might 
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have moderate significant influence on firm valuation, but COO, CMO, CSO, CTO and 

CHO cash compensation effectiveness are doubt, which convey much less information than 

incentive compensation interaction regression for firm fixed effects. 

[Insert Table7-C2 (Model 2) Cash Compensation (Industry Effects) here] 

From Table 7-C2 cash compensation with industry effect and interaction terms, we can find 

that for CEO, cash compensations associated with MVA, ROA, customer order, 

productivity and goodwill have significant influence on Tobin’s Q, which means that if 

CEO cash compensation reward on financial contribution, customer relational contribution, 

organizational contribution and sustainable contribution, the effect would be significant to 

firm valuation, and just CEO need be responsible for most contributions and cover more 

indicators as my hypothesis; for CFO, cash compensations associated with EVA, MVA, 

ROA, customer order, leverage, employees, productivity and RD efficiency have 

significant influence on Tobin’s Q, which means that if CFO cash compensation reward on 

financial contribution, customer and debt-holder relational contribution, organizational 

contribution and sustainable contribution, the effect would be significant to firm valuation, 

and it covers most indicators of financial contribution, which is consistent of my hypothesis 

on CFO compensation; for COO, cash compensations associated with ROA and 

productivity have significant influence on Tobin’s Q, which means that if COO cash 

compensation reward on financial contribution and organizational contribution, the effect 

would be significant to firm valuation, and it covers productivity of organizational 

contribution, which is moderate significant influence; for CMO, cash compensations 

associated with EVA, MVA, ROA, TSR, customer order, productivity and goodwill have 

significant influence on Tobin’s Q, which means that if CMO cash compensation reward on 

financial contribution, relational contribution, organizational and sustainable contribution, 

the effect would be significant to firm valuation, and it covers both customer order and 

goodwill of marketing contribution, which is consistent with my hypothesis; for CSO, cash 

compensations associated with EVA, ROA, TSR, productivity and goodwill have 

significant influence on Tobin’s Q, which means that if CSO cash compensation reward on 

financial contribution, shareholder relational contribution, organizational contribution and 

sustainable contribution, the effect would be significant to firm valuation, but it is not 

significant in customer contribution, which is consistent with the result for firm fixed 

effects and might doubt the effectiveness of cash mechanism to CSO cash compensation; 

for CTO, cash compensation associated with ROA, TSR and customer order have 

significant influence on Tobin’s Q, which means that if CTO cash compensation reward on 

financial contribution and relational contribution, the effect would be significant to firm 

valuation, but it doesn’t cover any indicator of RD contribution, which might doubt the 

effectiveness of cash mechanism to CTO cash compensation; and for CHO, cash 

compensations associated with MVA, employees, goodwill and RD efficiency have 

significant influence on Tobin’s Q, which means that if CHO cash compensation reward on 

financial contribution, human capital contribution, and sustainable contribution, the effect 

would be significant to firm valuation, and it is significant in human capital contribution, 

which is consistent with my hypothesis. In general, from the perspective of industry effect, 

the cash compensation of CEO, CFO, COO and CMO associated with their corresponding 

role contribution may have significant influence on firm valuation, while CSO, CTO and 
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CHO cash compensation effectiveness are doubt, which is consistent with the result of 

incentive compensation for industry effects. 

[Insert Table8-A1 (Model 2) Total Compensation (Firm Fixed Effects) here] 

From Table 8-A1 total compensation with firm fixed effect and interaction terms, we can 

find that for CEO, total compensations associated with MVA, FGV and goodwill have 

significant influence on Tobin’s Q, which means that if CEO total compensation reward on 

financial contribution, and sustainable contribution, the effect would be significant to firm 

valuation, while the significant indicators are limited because CEO need be responsible for 

most contributions and cover more indicators as my hypothesis; for CFO, total 

compensations associated with EVA, MVA, FGV and goodwill have significant influence 

on Tobin’s Q, which means that if CFO total compensation reward on financial 

contribution and sustainable contribution, the effect would be significant to firm valuation, 

and it just cover two main indicators of financial contribution, which might be moderate 

significant influence; for COO, total compensation associated with no indicators has 

significant influence on Tobin’s Q, which means it doesn’t cover any indicator of 

contribution and might doubt the effectiveness of total mechanism to COO total 

compensation, or the reason might be the trade-off effect between incentive compensation 

and cash compensation; for CMO, total compensations associated with EVA, MVA, TSR, 

FGV and goodwill have significant influence on Tobin’s Q, which means that if CMO total 

compensation reward on financial contribution, shareholder relational contribution, and 

sustainable contribution, the effect would be significant to firm valuation, and it covers 

goodwill of marketing contribution, just no customer order, which  might be moderate 

significant influence on firm valuation; for CSO, total compensations associated with MVA, 

leverage and goodwill have significant influence on Tobin’s Q, which means that if CSO 

total compensation reward on financial contribution, debt-holder relational contribution, 

and sustainable contribution, the effect would be significant to firm valuation, but it is not 

significant in customer contribution, which might doubt the effectiveness of total 

mechanism to CSO total compensation; for CTO, only total compensation associated with 

MVA has significant influence on Tobin’s Q, which means that if CTO total compensation 

reward on financial contribution, the effect would be significant to firm valuation, but it 

doesn’t cover any indicator of RD contribution, which might doubt the effectiveness of 

total mechanism to CTO total compensation; and for CHO, total compensations associated 

with EVA, MVA, employees and FGV have significant influence on Tobin’s Q, which 

means that if CHO total compensation reward on financial contribution, human capital 

contribution and sustainable contribution, the effect would be significant to firm valuation, 

and it covers human capital contribution, which is consistent with my hypothesis. In 

general, from the perspective of firm fixed effect, the total compensation of CFO, CMO 

and CHO associated with their corresponding role contribution might have moderate 

significant influence on firm valuation, CEO total compensation has moderate significant 

influence, but COO, CSO and CTO total compensation effectiveness are doubt, which 

might be the trade-off effect between incentive compensation and cash compensation. 

[Insert Table8-A2 (Model 2) Total Compensation (Industry Effects) here] 
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From Table 8-A2 total compensation with industry effect and interaction terms, we can find 

that for CEO, total compensations associated with MVA, ROA, goodwill and RD 

efficiency have significant influence on Tobin’s Q, which means that if CEO total 

compensation reward on financial contribution, and sustainable contribution, the effect 

would be significant to firm valuation, while the significant indicators are limited because 

CEO need be responsible for most contributions and cover more indicators as my 

hypothesis; for CFO, total compensations associated with EVA, MVA, ROA, employees 

and goodwill have significant influence on Tobin’s Q, which means that if CFO total 

compensation reward on financial contribution, human capital contribution and sustainable 

contribution, the effect would be significant to firm valuation, and it covers all indicators of 

financial contribution, which is consistent of my hypothesis on CFO compensation; for 

COO, total compensations associated with MVA, employees and productivity have 

significant influence on Tobin’s Q, which means that if COO total compensation reward on 

financial contribution and organizational contribution, the effect would be significant to 

firm valuation, and it covers both indicators of organizational contribution, which is 

consistent with my hypothesis; for CMO, total compensations associated with ROA, 

customer order, employees and RD efficiency have significant influence on Tobin’s Q, 

which means that if CMO total compensation reward on financial contribution, customer 

relational contribution, organizational and sustainable contribution, the effect would be 

significant to firm valuation, but it is just weakly significant in customer order, and not 

significant in goodwill, then CMO marketing contribution might be limited; for CSO, total 

compensations associated with EVA, MVA, ROA, TSR, employees, productivity, FGV, 

goodwill and RD efficiency have significant influence on Tobin’s Q, which means that if 

CSO total compensation reward on financial contribution, shareholder relational 

contribution, organizational contribution and sustainable contribution, the effect would be 

significant to firm valuation, but it is not significant in customer contribution, which might 

doubt the effectiveness of total mechanism to CSO total compensation; for CTO, total 

compensation associated with EVA, MVA, ROA, productivity and RD efficiency have 

significant influence on Tobin’s Q, which means that if CTO total compensation reward on 

financial contribution, organizational contribution and sustainable contribution, the effect 

would be significant to firm valuation, and it is significant in RD contribution, which is 

consistent with my hypothesis; and for CHO, total compensations associated with MVA, 

TSR, leverage and goodwill have significant influence on Tobin’s Q, which means that if 

CHO total compensation reward on financial contribution, relational contribution, and 

sustainable contribution, the effect would be significant to firm valuation, and it is not 

significant in human capital contribution, which might doubt the effectiveness of total 

mechanism to CHO total compensation. In general, from the perspective of industry effect, 

the total compensation of CFO, COO and CTO associated with their corresponding role 

contribution may have significant influence on firm valuation, CEO and CMO total 

compensation associated with their corresponding role contribution may have moderate 

significant influence on firm valuation, while CSO and CHO total compensation 

effectiveness are doubt, which is consistent with the result of incentive compensation for 

industry effects. 
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5.4 Conclusion 

To check the results of regression model 1 and 2 clearly, I compile the results in two tables.  

[Insert Table9 here] 

Table 9 has two sub-tables M1 and M2, which report the conclusive results of contribution 

significance in Model 1 and Model 2, respectively. Table9-M1 shows the results of year 

effect, firm plus year effect and industry plus year effect for incentive compensation, cash 

compensation and total compensation, respectively, and then generates the conclusion of 

free-rider problem based on the significant relationship between executive compensation 

and his/her role contribution from a comprehensive perspective.  In Table9-M1, I use the 

mark √ to present that key contribution indicators have strong significant influence on 

executive compensation; the mark ∆ to present that key contribution indicators have 

moderate significant influence on executive compensation; and the mark × to present that 

key contribution indicators have weak or no significant influence on executive 

compensation. Table9-M2 shows the results of firm plus year effect and industry plus year 

effect for incentive compensation, cash compensation and total compensation, respectively, 

and then comes to the conclusion whether executive compensations rewarded by his/her 

role contribution have significant influence on firm valuation from a comprehensive 

perspective. In Table9-M2, I use the mark √ to present that the interaction variables of key 

contribution indicators and executive compensation have strong significant influence on 

Tobin’s Q as the proxy of firm valuation; the mark ∆ to present that the interaction 

variables of key contribution indicators and executive compensation have moderate 

significant influence on Tobin’s Q as the proxy of firm valuation; the mark × to present that 

the interaction variables of key contribution indicators and executive compensation have 

weak or no significant influence on Tobin’s Q as the proxy of firm valuation. 

 

In conclusion, from the conclusive results of contribution significance in Model1, we could 

find that CEO and CSO compensations match their role contribution, and have no free-rider 

problem; COO compensations associated with his/her role contribution are limited, and 

have moderate free-rider problem; CFO and CMO compensations just partly match their 

role contribution, and they might have the risk of free-rider problem; while CTO and CHO 

compensations don’t  match their role contribution, and may have free-rider problem. From 

the conclusive results of contribution significance in Model2, we could find that CEO and 

CFO compensation rewarded by their role contribution have significant influence on 

Tobin’s Q as the proxy of firm valuation; COO, CMO and CHO compensation rewarded by 

their role contribution have moderate influence on Tobin’s Q as the proxy of firm valuation; 

while CTO compensation rewarded by their role contribution have little influence on 

Tobin’s Q as the proxy of firm valuation and CTO compensation rewarded by their role 

contribution have no influence on Tobin’s Q as the proxy of firm valuation.  
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Chapter 6 Discussion 

6.1 Ethical and societal issues 

Executive compensation is not only an economic issue, but also ethical and societal issue 

related to morality and fairness. Firstly, executive compensation should focus on increasing 

shareholder value and prevent agency problem, while top executive free riding is a 

significant but largely ignored agency cost, which is moral hazard to firms.  Secondly, 

executive compensation should pay attention to the social value regression and promote fair 

distribution of social wealth because fairness is the cornerstone of social core values 

system. Fairness requires that compensation should match individual contribution. Fairness 

determines whether executives get compensation appropriately.  On the contrary, unfairness 

is harmful to the society, values and ethical principles. On one hand, unfairness can cause 

moral drop, thought inertia and uncooperative attitude. On the other hand, unfairness may 

reduce the efficiency and result in the stagnation of the economic. Free riding is a form of 

unfairness, which may intensify the conflicts among people and increase internal friction. 

The case would become worse for executives since the damage is greater than ordinary 

employees.  

6.2 Explanatory power of the models 

Both two models for seven executives have good explanatory power. For model 1, year 

effects plus industry effects have largest explanatory power: the lowest R square is 0.165, 

the highest R square is 0.713, and the mean of R square for all compensations of all 

executives is 0.380. The second is sole year effects: Year effects have largest explanatory 

power: the lowest R square is 0.106, the highest R square is 0.646, and the mean of R 

square for all compensations of all executives is 0.323.  The last is year effects plus firm 

effects have largest explanatory power: the lowest R square is 0.009, the highest R square is 

0.309, and the mean of R square for all compensations of all executives is 0.107. From 

above, industry characteristics are more important than firm characteristics for executive 

compensation. It may imply that the gap of executive compensation varies much more with 

the industries than with firms. In general, CMO, CSO, CTO and CHO have bigger 

explanatory power of model 1 than CEO, CFO and COO. And the highest one is for CSO. 

The possible reason is that for the first tier executives CEO, CFO and COO, there might be 

some soft indicators else, but it is quite difficult to observe, so the model still fits good; for 

the second tier executives CMO, CSO, CTO and CHO, the model fits quite well. 

For model 2, year plus industry effects have similar explanatory power to year plus firm 

effects. Total compensation, total cash compensation and total incentive compensation for 

each executive also have similar explanatory power. In general, CMO, CSO, CTO and 

CHO have bigger explanatory power of model 1 than CEO, CFO and COO: the mean of R 



56 

 

square for CEO is 0.205, the mean of R square for CFO is 0.212, the mean of R square for 

COO is 0.226, the mean of R square for CMO is 0.359, the mean of R square for CSO is 

0.423, the mean of R square for CTO is 0.407 and the mean of R square for CHO is 0.410. 

The possible reason is that for the first tier executives CEO, CFO and COO, there might be 

some soft indicators else, but it is quite difficult to observe, so the model still fits good; for 

the second tier executives CMO, CSO, CTO and CHO, the model fits well. 

6.3 Regression effects  

As I illustrate previously, I induce year effects, firm fixed effects and industry effects in the 

regression models to control the omitted variables and unobserved characteristics of firm 

and industry. In general, it should be better to always involve year effect in all regression 

models because year factors have significant influence on the regression results. As for firm 

fixed effects and industry effects, the regressions have difference. Whether firm effect is 

more important than industry effect, or vice versa, would deserve further discussion. In the 

empirical analysis, I take both firm effect and industry effect into account.  

6.4 Endogeneity 

Endogeneity is an important issue to consider. For this paper, endogneity problem is not 

typical. Since I would examine whether executive compensations are rewarded by the 

corresponding IC measures of his/her role-related contribution, the potential endogeneity 

problem might be: whether firms which pay higher compensations are more likely to 

employee ICs who have strong role-related abilities, and then do role-related contribution. 

While in the common sense, compensations are afterward variable, that is, compensations 

are always rewarded after doing corresponding contribution or performance. Thus the 

endogeneity problem would be not serious in this paper. 
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Chapter 7 Conclusion 

 

When I come to the conclusion, first of all, I present the answer to the main research 

question “Do executives get appropriate compensation from intellectual capital perspective” 

is that not all executives get appropriate compensation. There are two reasons as follows. 

Firstly, compensations of some executives lack of fairness. My empirical results reveal that 

some executives don’t get fair compensation corresponding to their contribution to firms. 

From the empirical analysis in model 1, for the first-tier executives, CEO compensation has 

no free-rider problem, CFO compensation has the risk of free-rider problem, and COO 

compensation has moderate free-rider problem; for the second-tier executives, CMO 

compensation has some risk of free-rider problem, CSO compensation has no free-rider 

problem, while CTO and CHO compensation have free-rider problem. It indicates that free 

rider problem exists within executives and compensation cannot comply with pay-

contribution principle well. It implies that the incentive mechanism doesn’t put emphasis 

on role contribution of some executives, which allows the existence of free-riding. After 

examining agent-agent problem, I explore that free-rider problem might be intensive in the 

second-tier executives. The reason why the first-tier executives have no intensive free-rider 

problem might be that they are over-monitored by the principal-agency problem and would 

be careful to their role contribution. Another reason might be that the first-tier executives 

need face more complicate environment than the second-tier executives and they should 

cover more. 

Secondly, compensations of some executives lack of significance to firm value. My 

empirical results disclose that compensations of some executives rewarded by his/her role 

contribution don’t have significant influence on firm valuation. From the empirical analysis 

in model 2, for the first-tier executives, CEO compensation associated with key indicators 

of role contribution has significant influence on Tobin’s Q as the proxy of firm valuation; 

CFO compensation associated with key indicators of role contribution also has significant 

influence on Tobin’s Q as the proxy of firm valuation, and COO compensation associated 

with key indicators of role contribution has moderate influence on Tobin’s Q as the proxy 

of firm valuation; for the second-tier executives, CMO and CHO compensations associated 

with key indicators of role contribution have moderate influence on Tobin’s Q as the proxy 

of firm valuation; while CSO compensation associated with key indicators of role 

contribution has no influence on Tobin’s Q as the proxy of firm valuation, and CTO 

compensation associated with key indicators of role contribution has little influence on 

Tobin’s Q as the proxy of firm valuation. It would have no meaning if the executive gets 

compensation randomly that is not in line with firm value orientation. Typically, free riding 

can reduce the incentive sensitivity of executive compensation. Effective incentive 

mechanism should push each executive to do his/her duty and play his/her own role well. 

Role contribution-oriented compensation is an important approach of incentive and should 

be significantly correlated with firm value.  

In general, not all executives get appropriate compensation. I find that the first-tier 

executives have no intensive free-rider problem and play their role significantly in firm 

valuation. And I also find that the second-tier executives have free-rider problem and their 
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compensation awarded by their role contribution just have limited influence on firm 

valuation generally. Further, the free-rider problem differs from IC compensation structures. 

For all compensations, incentive compensation could convey more information about role 

contribution, which is consistent with the theory that incentive compensation should 

occupy higher percentage and importance of total compensation. For cash compensation, it 

might be rewarded by the easier-observable key indicators. For total compensation, it could 

be the trade-off effect between incentive compensation and cash compensation. As for the 

regression effects, the models with industry effects generally have more significant result 

than the models with firm fixed effects. The reason might be that unobserved firm 

characteristics are probably more than unobserved industry characteristics. 

Next, I review the sub-questions “How to include intellectual capital measures in the design 

of pay-contribution executive compensation contracts and avoid free rider problem within 

executives”. I introduce financial, organizational, relational and sustainable contribution in 

line with pay-contribution compensation principle. This approach using these four 

contributions involves financial and non-financial, short-term and long-term measures, and 

“backward-looking” and “forward-looking” contributions. In case that the incentive 

mechanism contains clear measures that emphasize on the role contribution, it can drive 

executives to do their duty and contribute efforts to firms. In the design of pay-contribution 

executive compensation, intellectual capital measures should match firm strategy and keep 

dynamic adjustment.  

In sum, the main question and sub-questions can get reasonable answers from this case 

research. All questions are in the same line of research as a question chain. Thereafter, I 

also would like to review my hypothesis and theoretical proposition. 

My results support my propositions: (1) if executive compensation is not rewarded 

according to executive’s role contribution, free rider problem exists and the executive 

doesn’t get appropriate compensation; (2) if executive compensation rewarded by 

executive’s role contribution has significant influence on firm valuation, the executive get 

appropriate compensation, otherwise not. The result of model 1 can verify “fairness” in 

proposition 1 and the result of model 2 can verify “significance” in proposition 2. In case 

that “fairness” and “significance” are both satisfied, executive compensation can be regard 

as “appropriate”.  

My analyses test the hypotheses and predictions below. The test results from a 

comprehensive perspective follow after the hypotheses. 

(1) The compensation of CEO should be positively significant on all contributions that 

cover all key variables; CEO need be responsible for whole firm operation and all 

perspectives of firm development. Tobin’s Q  should be positively significant on 

CEO compensation and the interaction variables of CEO compensation and all key 

variables;  ---Accepted 

(2)  The compensation of CFO should be positively significant on financial contribution 

that covers the key variables of ROA, EVA and MVA. Besides that, the 

compensation of CFO should be significant on shareholder relationship capital and 

debt-holder relationship of relational contribution that covers the key variable of 
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TSR and financial leverage; CFO need be responsible for financial operation, 

investment decision, financial reporting to shareholders and financial leverage 

management. Tobin’s Q  should be significant on CFO compensation and the 

interaction variables of CFO compensation and the key variables ROA, EVA, 

MVA, TSR and Leverage;    ----Accepted 

(3) The compensation of COO should be positively significant on organizational 

contribution that covers the key variables of productivity and employees; COO need 

be responsible for facilitating the operation process, improving productivity and 

reduce the necessary labor in operation. Tobin’s Q  should be positively significant 

on COO compensation and the interaction variables of COO compensation and the 

key variables Productivity and Employees;       ---Accepted 

(4) The compensation of CMO should be positively significant on customer 

relationship capital of relational contribution and firm marketing reputation of 

sustainable contribution that covers the key variable of sales and goodwill. CMO 

need be responsible for goodwill of the firm and their marketing efforts may 

increase the customer order. Tobin’s Q  should be positively significant on CMO 

compensation and the interaction variables of CMO compensation and the key 

variables Sales and Goodwill;      ---- Refused 

(5) The compensation of CSO should be positively significant on customer relationship 

capital of relational contribution that covers the key variable of sales. CSO need be 

responsible for customer orders. Tobin’s Q  should be positively significant on CSO 

compensation and the interaction variables of CSO compensation and the key 

variables Sales;                              --- Refused 

(6) The compensation of CTO should be positively significant on sustainable 

contribution that covers the key variable of future growth value (FGV) and R&D 

efficiency; CTO need be responsible for the learning and innovation, new products, 

new technology and all other research and development that may bring value 

growth in the future. Tobin’s Q should be positively significant on CTO 

compensation and the interaction variables of CTO compensation and the key 

variables FGV and RD efficiency;        ---Refused 

(7) The compensation of CHO should be significant on human capital of organizational 

contribution that covers the key variables of employees; CHO need be responsible 

for providing good work environment to retention employees and all other work 

around human capital. Tobin’s Q should be significant on CHO compensation and 

the interaction variables of CHO compensation and the key variables Employees. --- 

---Refused 

Furthermore, I retrospect the thesis research and research purpose. My purpose is to 

contribute to the theoretical understanding of the current executive compensation 

framework with IC theory and measures, and I also aim to provide a practical tool for 

corporations in designing executive compensation contracts. I examine whether free rider 

problem exists among executives. I view executives as individual ICs and apply IC focuses 

to measure them. I involve agency theory, game theory and IC theory to establish two-step 

models, in which step 1 model is to model the manager sides in the game by examining 

whether individual compensation is significant correlated to his or her role contribution to 

the firm, and step 2 model is to model three sides of the game involving shareholders side 



60 

 

and manager sides by examining whether firm valuation (proxy Tobin’s Q) is significantly 

affected by the interaction variables of individual IC compensation and his/her role 

contribution that also could detect the effectiveness and efficacy of individual IC 

compensation incentive mechanism. I incorporate intellectual capital theory and game 

theory into agency theory of executive compensation, and also I recommend practical pay-

contribution with four focuses.  Hence, my research purpose is fulfilled. 

Finally, my research contribute to the relevant academic research is to widen the executive 

compensation beyond CEOs. It also could complement the current director compensation 

literature that mostly study directors in general, while not for individual. My second 

contribution is to provide an approach to handle individual IC measurement since so far 

individual IC is still a tough point in the field of IC research. Further, I empirically test the 

individual IC measures, while most prior literatures discuss the point staying in theoretical 

level. The third contribution is to extend the agency theory of principal-agent problem to 

agent-agent problem. Free riding appears in agent-agent interest conflicts, and can cause 

considerable indirect agency cost to shareholders and decrease firm value. My fourth 

contribution is to propose pay-contribution executive compensation principle that is helpful 

to manage free-rider problem.  

 

In conclusion, my result is consistent with agency theory and game theory since free rider 

may reduce incentive sensitivity and deteriorate agency problem. My result is also 

consistent with IC theory and emphasize on incentive mechanism of well-round IC 

measures. As an empirical test of agency theory, game theory and IC theory, my conclusion 

might have implications to future research. Therefore, I propose pay-contribution 

compensation contracts and remuneration schemes that focus on the different executive 

position and strategic roles of these individual intellectual capitals to avoid free rider 

problem.  

 

For future research, I suggest three aspects. Firstly, it would be worth to study how free 

rider problem affect firm value. In this paper, I use a simplified game to model free rider 

problem among managers. It would be interesting to extend a complicate game to model 

how executive compensation based on the general firm performance motivate free riding 

behaviour, how executives interact with each other and how free riding of executives 

reduce firm value. Secondly, it would be helpful to further analyze nonlinearities between 

IC measures and compensation to enhance the understanding of the relationship between 

them. I examine the Pearson correlation matrix and find that many IC measures are pair-

wise correlated with compensation and significant, while some of these correlations 

disappear in the regression. It may be caused by nonlinearities problem. Artificial Neutral 

Networks is a choice to examine the nonlinearities between IC measures and compensation. 

It also can be used to predict the factor. Thirdly, it would be meaningful to catch some 

“soft” indicators to measure individual IC. Individual IC measurement is a difficult point in 

prior literatures since “soft” measures (e.g., personality traits and work attitudes) are quite 

hard to observe. In this paper I extend this point using firm level indicators to measure 
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individual IC because they are all top executives. It might be useful to improve explanatory 

power of models by using some real personal “soft” indicators.   
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Appendicies 

Table 1 Descriptive statistics on executive compensation (in $000s)  

  
This table reports descriptive statistics on executive compensation for firms listed in the S&P Execucomp database over 2005-2010. Panel A reports mean, median, quartile, standard deviation for total 

compensation, total incentive compensation and total cash compensation and their percentage of total compensation. Total compensation (Execucomp data item TDC1) includes salary, bonus, restricted 

stock grants, option grants, and long term incentive payouts while total cash compensation (Execucomp data item TOTAL_CURR) includes salary and bonus. Total incentive compensation is calculated 
as the difference between TDC1 and TCC.   

    
  

Dollar values of compensation (in $000s) 

Total Compensation 

Percentage of total 

compensation Obs. N Mean  

 Standard   

Deviation 1st quartile Median 

 

3rd   quartile 
Max. 

CEO 100% 10961 5215.96 6988.2 1475.36 3167.43 6311.62 141718.2 

CFO 100% 8906 1823.9 2365 661.69 1186.47 2176.21 64610.13 

COO 100% 5740 2480.15 3807.76 766.76 1444.32 2828.56 67517 

CMO 100% 1516 1503.58 1866.68 542.36 938.54 1763.76 29930.43 

CSO 100% 1339 1286.99 1982.69 494.34 819.32 1376.42 35161.79 

CTO 100% 1084 1884.43 2223.98 588.5 1076.93 2234.23 23362.55 

CHO 100% 925 1315.83 1462.7 546.84 924.11 1517.21 18980.7 

Incentive Compensation 
Percentage of total 

compensation Obs. N Mean  
 Standard   
Deviation 1st quartile Median 

 

3rd   quartile Max. 

CEO 77.32% 10961 4033.18 256.14 2136.4 5033.86 140489.36 6195.54 

CFO 72.85% 8906 1328.76 2127.68 296.93 755.29 1609.26 62735.13 

COO 72.53% 5740 1798.81 3202.27 343.85 885.05 2066.27 66820.19 

CMO 69.35% 1516 1042.66 1661.18 228.53 558.31 1227.14 29343.89 

CSO 68.00% 1339 875.2 1657.05 192.03 461.25 951.5 25867.95 

CTO 72.12% 1084 1359.03 1900.9 261.23 648.84 1697.53 22112.55 

CHO 70.18% 925 923.44 1329.51 262.23 554.61 1042.52 18029.47 

Cash Compensation 
Percentage of total 

compensation Obs. N Mean  
 Standard   
Deviation 1st quartile Median 

 

3rd   quartile Max. 

CEO 22.68% 10961 1188.51 100.00 843.24 1182.16 77926 1947.67 

CFO 27.28% 8906 497.57 501.76 301.19 400.02 550 23185.47 

COO 27.64% 5740 685.52 1210.92 337.84 480 700 29275.01 

CMO 30.83% 1516 463.53 424.69 264.72 355.14 500 6000 

CSO 32.19% 1339 414.31 517.54 253.75 324 435.96 12445 

CTO 28.01% 1084 527.8 722.65 279.18 367.5 530.49 10975 

CHO 29.86% 925 392.96 270.5 246.46 320 437.6 2711.8 
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Table 2 Variable definitions, what they proxy, and their predicted relations 

 

                

        Predicted relation significance 

Variables Proxy Source Definition(or Calculation) CEO CFO COO CMO CSO CTO CHO Q 

Executive Compensation 

           Total Compensation TDC1 Execucomp Total compensation; Execucomp data item TDC1 

       

+ 

Incentive Compensation 
TIC Execucomp 

Total incentive compensation; The difference between TDC1 
and TCC 

       

+ 

Cash Compensation TCC Execucomp 

Total current compensation; Execucomp data item 

TOTAL_CURR 
       

+ 

            Financial Contribution 

           

Economic Value Added EVA Compustat 

EVA = NOPAT – WACC x CE;                                             
Cost of debt = interest expense x (1- tax rate) / total debt; 

Cost of equity = risk free rate + beta x risk premium;  

Cost of capital (WACC) = cost of debt x (total debt / total 
assets) + cost of equity x (1- total debt / total assets); 

NOPAT = EBIT – Income tax paid; 

Employed capital (CE) = total assets – total current liabilities 

+ + 
     

+ 

Market Value Added MVA Compustat MVA=Market Value in year n – Market Value in year n-1 + + 

     

+ 

Profitability ROA Compustat Return on Assets; ROA = OIBDP/AT + + 

     

+ 

            Relational Contribution 

           Shareholder Relationship TSR Compustat Total Shareholder Return + 

      

+ 

Customer Relationship Sales Compustat Customer Order; Sales + 
  

+ + 
  

+ 

Debt-holder Relationship Leverage Compustat Financial Leverage; Book value of debt / total assets + 

      

+ 

            Organizational Contribution 

           Employee Retention Employees Compustat Employee Number + 

 

+ 

    

+ 

Productivity Sales/Employees Compustat Sales/Employees + 
 

+ 
  

+ + + 

            Sustainable Contribution 

           Future Value Growth FGV Compustat FGV = MV - NOPAT / WACC + 

      

+ 

Firm reputation Goodwill Compustat Goodwill of firm + 
  

+ 
   

+ 

R&D Efficiency R&D / Sales Compustat R&D expense/Sales + 

    

+ 

 

+ 

            Control Variable 

           Firm Characteristics 

           Firm Size LnFirmsize Compustat Ln(Market Value) + + + + + + + + 
 

Executive Characteristics 

           Executive Age CXOage Execucomp Age of the executive as of the end of Fiscal Year 

        Executive Gender CXOgender Execucomp Dummy variable; Male=1 and Female=0  
        

Executive Ownership ownership Execucomp 

Ownership of the executive; Shares owned by the executive as 

reported / Com shares outstanding 

        Chairman CEO duality Execucomp Dummy variable; CEO is chairman=1 and not chairman=0 + 
       

            
Tobin’s Q Tobinsq Compustat Q = (Market value of equity + book value of debt) / book value 

of total assets + + + + + + + 

 # of SIC Codes 2digitSIC Execucomp Number of 2-digit SIC codes that the firm operates                 
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Table 3 CEO Descriptive statistics 

 

Table 3-A: Descriptive Data Summary Statistics for CEO sample 

 
This table reports descriptive statistics on CEO for firms listed in the S&P Execucomp database over 2005-2010. Panel A 

reports mean, median, quartile, standard deviation for total compensation, total incentive compensation and total cash 

compensation and their percentage of total compensation. Panel B reports correlations between compensation and key 
intellectual capital measures. Total compensation is Execucomp data item TDC1 (salary + bonus + other annual + 

restricted stock grants + LTIP payouts + all other + value of option grants). Total Incentive Compensation is the 

difference between total compensation and total cash compensation. Total Cash Compensation is Execucomp data item 
TOTAL_CURR (salary + bonus). Age is each executive’s age. Ownership is the ownership of the executive calculated 

by shares owned by the executive as reported / Com shares outstanding. LnFirmSize is log value of total firm market 

value. EVA is economic value added, MVA is market value added, ROA is return on assets, TSR is total shareholder 
return, Customer Order is sales, Leverage is financial leverage ratio calculated as book value of debt / total assets, 

Employees is employee number, Productivity is sale/employees, FGV is future growth value growth, Goodwill is firm 

goodwill, and RD efficiency is R&D expense/sales. 
 

Panel CEO-A: Descriptive Data Summary Statistics for CEO sample 

  
  

Dollar values of compensation (in $000s) 

Variable Obs. N Mean  
 Standard   
Deviation 1st quartile Median 

 

3rd   
quartile Max. 

Total Comp 10961 5215.96 6988.2 1475.36 3167.43 6311.62 140000 

Incentive Comp 10961 4033.18 6195.54 709.1 2136.4 5033.86 140000 

Cash Comp 10961 1188.51 1947.67 573.4 843.24 1182.16 77926 

Tobinsq 10961 1.82 2.07 1.11 1.43 2.04 147.35 

Lnfirmsize 10961 7.36 1.93 6.38 7.38 8.48 13.13 

Leverage 10961 0.19 73.64 0.06 0.43 1 369.37 

CEOage 10961 56.66 7.7 52 56 61 90 

Ownership 10961 0.09 2.98 0 0.01 0.02 174.18 

EVA 10961 -4339.68 300000 -18.48 1 89.61 500000 

MVA 10961 116.6 6842.98 -259.6 41.61 505.67 130000 

FGV 10961 -5262.58 130000 -1389.03 0 327.04 10000000 

TSR 10961 53.43 2829.94 -17.02 5.65 31.15 290000 

ROA 10961 2.89 51.14 0.91 4.11 8.16 3551.35 

Employees 10961 18.66 62.68 1.3 4.4 14 2100 

Customerorder 10961 6096.77 19000.91 497.25 1380.61 4369.23 430000 

Goodwill 10961 823.3 3645.7 0 18.51 334.79 81759 

RD efficiency 10961 0.09 2.53 0 0 0.03 238.3 

Productivity 10961 607.93 1584.69 193.05 299.55 556.16 49045 
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Table 3 Panel CEO-B reports correlations between CEO compensation and key intellectual capital measures. Total compensation is Execucomp data item TDC1 (salary + bonus + other annual + 

restricted stock grants + LTIP payouts + all other + value of option grants). Total Incentive Compensation is the difference between total compensation and total cash compensation. Total Cash 

Compensation is Execucomp data item TOTAL_CURR (salary + bonus). EVA is economic value added, MVA is market value added, ROA is return on assets, TSR is total shareholder return, Customer 
Order is sales, Leverage is financial leverage ratio calculated as book value of debt / total assets, Employees is employee number, Productivity is sale/employees, FGV is future growth value growth, 

Goodwill is firm goodwill, and RD efficiency is R&D expense/sales. 

 

Panel CEO-B: Pearson Correlations of key variables for CEO sample 
               

               

 Total 

comp 

Incentive 

comp 

Cash 

comp 

Leverage EVA MVA FGV TSR ROA Employees Customer 

order 

Goodwill Rd 

efficiency 

Productivity 

Total comp 1              
Incentive comp 0.963*** 1             

Cash comp 0.521*** 0.27*** 1            

Leverage 0.0023 0.0035 -0.0029 1           
EVA -0.021* -0.013 -0.0311** -0.0003 1          

MVA 0.019* 0.0162 0.0169 0.0001 0.00891 1         
FGV -0.03*** -0.017 -0.068*** 0.135*** -0.04*** -0.008 1        

TSR 0.0057 0.0032 0.0105 0.00046 0.00015 0.0120 0.00123 1       

ROA 0.025** 0.024* 0.0124 0.00171 0.0002 0.0106 -0.0029 0.00425 1      
Employees 0.234*** 0.23*** 0.11*** 0.00196 -0.06*** -0.022* -0.06*** 0.00183 0.0122 1     

Customerorder 0.334*** 0.32*** 0.19*** -0.045*** -0.11*** -0.018 -0.14*** 0.00115 0.0125 0.666*** 1    

Goodwill 0.279*** 0.27*** 0.13*** 0.0034 -0.13*** -0.024* -0.07*** -0.0006 0.00822 0.326*** 0.448*** 1   
Rd efficiency -0.0136 -0.012 -0.010 -0.0003 0.0004 -0.001 0.00199 -0.0007 -0.069*** -0.0089 -0.0093 -0.0053 1  

Productivity 0.038*** 0.0314** 0.035*** -0.098*** 0.0009 0.0018 -0.07*** -0.00302 0.0130 -0.053*** 0.093*** -0.0096 -0.0104 1 
* p < 0.05, ** p < 0.01, *** p < 0.001 

 

 

 

 

 

Table 3-B Pearson Correlations of key variables for CEO sample 
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Table 4 Combined Pearson Correlations of key variables for executives 

 
Table 4 reports the Combined Pearson Correlations of key variables for executives CEO, CFO, COO, CMO, CSO, CTO and CHO. Total compensation is Execucomp data item TDC1 (salary + bonus + 

other annual + restricted stock grants + LTIP payouts + all other + value of option grants). Total Incentive Compensation is the difference between total compensation and total cash compensation. Total 

Cash Compensation is Execucomp data item TOTAL_CURR (salary + bonus). EVA is economic value added, MVA is market value added, ROA is return on assets, TSR is total shareholder return, 
Customer Order is sales, Leverage is financial leverage ratio calculated as book value of debt / total assets, Employees is employee number, Productivity is sale/employees, FGV is future growth value 

growth, Goodwill is firm goodwill, and RD efficiency is R&D expense/sales. 
 

Table 4 Combined Pearson Correlations of key variables for executives  
               

               

 EVA MVA ROA TSR Sales Leverage Employees Productivity FGV Goodwill RD 

Efficiency 

Cash 

Comp 

Incentive 

Comp 

Total 

Comp 

               

CEO Cash Comp -0.031** 0.0169 0.0124 0.0105 0.194*** -0.00290 0.111*** 0.0355*** -0.07*** 0.130*** -0.0102 1   
CEO Incentive Comp -0.0133 0.0162 0.0242* 0.0032 0.316*** 0.00346 0.229*** 0.0314** -0.0169 0.274*** -0.0122 0.274*** 1  

CEO Total Comp -0.0205* 0.0190* 0.0248** 0.0057 0.334*** 0.00225 0.234*** 0.0377*** -0.03*** 0.279*** -0.0136 0.521*** 0.963*** 1 

               
CFO Cash Comp -0.075*** -0.071*** 0.00367 0.0257* 0.349*** -0.042*** 0.188*** 0.0491*** -0.10*** 0.314*** -0.0150 1   

CFO Incentive Comp -0.0214* -0.0008 0.0183 -0.00194 0.330*** -0.00206 0.217*** 0.0321** -0.03** 0.315*** -0.0103 0.378*** 1  

CFO Total Comp -0.035*** -0.0159 0.0172 0.00371 0.372*** -0.0107 0.235*** 0.0393*** -0.05*** 0.350*** -0.0124 0.552*** 0.980*** 1 
               

COO Cash Comp -0.0268* 0.0805*** 0.00538 0.000890 0.237*** 0.00405 0.111*** 0.0306* -0.29*** 0.147*** -0.00644 1   
COO Incentive Comp -0.069*** 0.0696*** 0.0131 0.0102 0.326*** -0.00112 0.190*** 0.0409** -0.18*** 0.238*** -0.00983 0.356*** 1  

COO Total Comp -0.067*** 0.0841*** 0.0126 0.00889 0.349*** 0.000364 0.196*** 0.0443*** -0.25*** 0.247*** -0.0103 0.617*** 0.955*** 1 

               

CMO Cash Comp -0.171*** -0.086*** 0.0842** -0.0161 0.408*** -0.0404 0.246*** 0.172*** -0.18*** 0.141*** -0.0807** 1   
CMO Incentive Comp -0.132*** 0.00556 0.103*** 0.0149 0.430*** -0.00565 0.331*** 0.106*** -0.07** 0.301*** -0.0474 0.381*** 1  

CMO Total Comp -0.156*** -0.0145 0.111*** 0.00965 0.476*** -0.0142 0.351*** 0.133*** -0.10*** 0.300*** -0.0606* 0.567*** 0.977*** 1 

               
CSO Cash Comp -0.447*** 0.155*** 0.0347 0.0244 0.483*** 0.0553* 0.180*** 0.132*** -0.56*** 0.105*** -0.0567* 1   

CSO Incentive Comp -0.281*** 0.443*** 0.0478 0.000451 0.551*** 0.0425 0.249*** 0.152*** -0.31*** 0.357*** -0.00561 0.532*** 1  

CSO Total Comp -0.352*** 0.411*** 0.0490 0.00679 0.586*** 0.0501 0.255*** 0.161*** -0.41*** 0.326*** -0.0193 0.706*** 0.975*** 1 
               

CTO Cash Comp -0.0485 0.0232 0.0353 0.0215 0.332*** 0.0416 0.303*** 0.0856** -0.17*** 0.259*** -0.0984** 1   

CTO Incentive Comp 0.0745* 0.0109 0.0688* 0.0288 0.480*** -0.00630 0.405*** 0.119*** -0.063* 0.329*** 0.0275 0.292*** 1  
CTO Total Comp 0.0480 0.0169 0.0704* 0.0317 0.518*** 0.00817 0.445*** 0.129*** -0.11*** 0.365*** -0.00846 0.575*** 0.950*** 1 

               

CHO Cash Comp -0.0132 -0.0119 0.0911** 0.0447 0.442*** -0.0407 0.326*** 0.0950** -0.11** 0.244*** -0.0130 1   
CHO Incentive Comp 0.0963** -0.0245 0.173*** -0.0153 0.468*** -0.0606 0.336*** 0.0493 -0.11** 0.334*** -0.0127 0.413*** 1  

CHO Total Comp 0.0851** -0.0245 0.174*** -0.00556 0.507*** -0.0626 0.366*** 0.0626 -0.12*** 0.349*** -0.0140 0.561*** 0.986*** 1 

               
* p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 5 Results from Model 1 for each executive 

 

Table 5 includes sub-tables CEO, CFO, COO, CMO, CSO, CTO and CHO which report Model 1 results of regressing Total Compensation, Total Incentive 

Compensation and Total Cash Compensation respectively on the key IC variables and control variables (age, gender, ownership, duality and lnfirmsize) 

using OLS method associated with robust standard errors adjustment. Table 5 dependent variables are Total Compensation, Total Incentive Compensation 

and Total Cash Compensation. Total compensation is Execucomp data item TDC1 (salary + bonus + other annual + restricted stock grants + LTIP payouts 

+ all other + value of option grants). Total Incentive Compensation is the difference between total compensation and total cash compensation. Total Cash 

Compensation is Execucomp data item TOTAL_CURR (salary + bonus). Age is each executive’s age. Gender is each executive’s gender that is a dummy 

variable equal to 1 if male, and 0 if female. Duality is CEO-Chairman duality that is a dummy variable equal to 1 if CEO is chairman, and 0 if not. 

Ownership is the ownership of the executive calculated by shares owned by the executive as reported / Com shares outstanding. LnFirmSize is log value of 

total firm market value. EVA is economic value added, MVA is market value added, ROA is return on assets, TSR is total shareholder return, Customer 

Order is sales, Leverage is financial leverage ratio calculated as book value of debt / total assets, Employees is employee number, Productivity is 

sale/employees, FGV is future growth value growth, Goodwill is firm goodwill, and RD efficiency is R&D expense/sales. I combine the results of all 

compensations of executives in each table to compare coefficients and significance. For each compensation regression, Table 5 reports year effects, firm 

fixed effects and industry effects. Column (1) – (3) report regression result of total compensation; Column (4) – (6) report regression result of total 

incentive compensation; and Column (7) – (9) report regression result of total cash compensation. Column (1), (4) and (7) report regression result including 

year dummy; Column (2), (5) and (8) report regression result including year dummy and firm fixed effects; and Column (3), (6) and (9) report regression 

result including year dummy and industry fixed effects. Standard errors are adjusted for potential heteroskedasticity and absolute values of robust t-

statistics are provided in parentheses. Asterisks denote significance at 0.01 (***), 0.05 (**), and 0.10 (*) levels, respectively. 

Table5-CEO (Model 1) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

 Total 

Comp 

Total 

Comp 

Total 

Comp 

Incentive 

Comp 

Incentive 

Comp 

Incentive 

Comp 

Cash 

Comp 

Cash 

Comp 

Cash 

Comp 

          

CEOage 18.20* 26.28 27.35** 5.768 9.126 14.10 18.71*** 4.787 19.31*** 

 (1.69) (1.17) (2.52) (0.62) (0.49) (1.48) (3.64) (1.23) (3.79) 
          

CEOgender 287.7 166.6 244.4 143.7 891.6 146.0 170.5*** -126.7 117.0** 

 (1.19) (0.32) (0.96) (0.60) (1.06) (0.58) (4.25) (-1.47) (2.52) 
          

CEOduality 706.8*** -123.9 726.9*** 487.2*** -201.0 500.1*** 198.6*** 135.5** 209.4*** 

 (5.31) (-0.50) (5.57) (3.89) (-0.83) (4.06) (5.09) (2.45) (5.42) 
          

Ownership -3.105 -8.659 -16.17** -3.816* -8.508* -13.95** 1.412** 0.611 -3.733** 

 (-1.31) (-1.64) (-2.33) (-1.68) (-1.89) (-2.11) (2.30) (0.88) (-2.44) 
          

LnFirmsize 1171.2*** 294.5 1133.7*** 1031.9*** 272.6 1009.1*** 190.2*** 28.81 176.0*** 

 (18.42) (1.64) (17.34) (16.92) (1.41) (15.91) (11.77) (0.80) (11.72) 
          

EVA 0.000552* -0.000310*** 0.000384 0.000610 -0.000488*** 0.000461 -0.0000310 0.000229*** -0.0000215 

 (1.79) (-3.07) (1.42) (1.63) (-4.47) (1.35) (-0.53) (4.81) (-0.31) 
          

MVA 0.00444 -0.000830 0.00322 0.0116 -0.00708 0.0102 0.00186 0.00741 0.00212 

 (0.19) (-0.05) (0.15) (0.51) (-0.49) (0.48) (0.34) (1.42) (0.39) 
          

ROA -1.415 0.478 -1.137 -0.884 0.285 -0.739 -0.211 0.220 -0.175 

 (-1.03) (0.79) (-0.70) (-0.73) (0.51) (-0.48) (-0.81) (1.34) (-0.93) 
          

TSR 0.00968 0.00295 0.00704 0.00192 -0.00307 -0.000225 0.00828*** 0.00760*** 0.00830*** 

 (0.66) (0.20) (0.59) (0.12) (-0.18) (-0.02) (13.93) (11.07) (9.55) 
          

Customerorder 0.0541*** 0.0253 0.0570*** 0.0424*** 0.00326 0.0451*** 0.0150*** 0.0257 0.0161*** 

 (6.81) (0.77) (6.80) (6.17) (0.10) (6.17) (5.93) (1.38) (5.93) 
          

Leverage 0.467 0.576 0.700** 0.221 0.565 0.490 0.460** 0.314 0.471** 

 (1.42) (1.35) (2.00) (0.88) (1.31) (1.60) (2.12) (1.06) (2.36) 
          

Employees 0.532 -0.391 1.480 1.489 0.813 2.016 -1.731*** -4.070 -1.467** 

 (0.21) (-0.03) (0.54) (0.65) (0.08) (0.85) (-2.98) (-1.04) (-2.30) 
          

Productivity 0.0164 -0.0185 0.00814 -0.000784 -0.00744 0.0168 0.0276** -0.00779 -0.00532 
 (0.70) (-0.47) (0.35) (-0.04) (-0.21) (0.80) (2.55) (-0.46) (-0.54) 

          

FGV 0.000585 0.000467 0.000969 0.00116* 0.000737 0.00147*** -0.000796 -0.000212 -0.000640 
 (0.58) (0.81) (1.28) (1.67) (1.64) (2.90) (-1.51) (-1.05) (-1.55) 

          

Goodwill 0.225*** 0.0519 0.190*** 0.202*** 0.135** 0.173*** 0.0293** -0.0830*** 0.0183 
 (4.79) (0.98) (4.50) (4.58) (2.31) (4.37) (2.46) (-3.27) (1.57) 
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RDefficiency 7.943** 3.821 5.203 11.30*** 5.203 7.319* -2.598* -0.666 -0.818 

 (2.37) (0.59) (1.36) (3.50) (0.88) (1.81) (-1.73) (-0.43) (-0.73) 

          
_Iyear_2006 -188.9 69.72 -153.9 559.5*** 743.7*** 610.3*** -675.0*** -642.1*** -672.7*** 

 (-0.86) (0.42) (-0.72) (2.75) (4.29) (3.04) (-9.58) (-12.07) (-10.15) 

          

_Iyear_2007 48.40 206.1 51.17 800.4*** 911.0*** 816.3*** -791.8*** -771.1*** -773.5*** 

 (0.23) (1.17) (0.25) (4.26) (5.25) (4.44) (-10.58) (-11.66) (-10.97) 

          
_Iyear_2008 363.3 236.9 355.2 1061.7*** 904.9*** 1075.4*** -662.4*** -677.9*** -630.9*** 

 (1.57) (1.22) (1.60) (5.33) (4.99) (5.52) (-7.06) (-7.97) (-7.30) 

          
_Iyear_2009 -547.5*** -383.0** -539.2*** 229.7 342.5** 262.8 -773.0*** -791.2*** -748.6*** 

 (-2.95) (-2.17) (-2.99) (1.37) (2.05) (1.59) (-12.48) (-13.39) (-13.38) 
          

_Iyear_2010 3.761 452.1** 8.152 762.1*** 1112.5*** 792.8*** -728.8*** -718.2*** -717.1*** 

 (0.02) (2.24) (0.04) (4.17) (5.74) (4.44) (-10.99) (-11.41) (-11.58) 
          

_cons -5552.8*** 1204.1 -4170.4*** -5254.5*** 9.060 -4392.4*** -990.7*** 1406.3*** -579.8 

 (-6.47) (0.63) (-4.19) (-6.71) (0.00) (-4.69) (-2.91) (3.90) (-1.57) 

N 10930 10930 10930 10749 10749 10749 8952 8952 8952 
R2 0.227 0.009 0.266 0.213 0.017 0.242 0.106 0.056 0.165 

Year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Firm fixed effects No Yes No No Yes No No Yes No 

Industry dummies No No Yes No No Yes No No Yes 

t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table5-CFO (Model 1) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

 Total 

Comp 

Total 

Comp 

Total 

Comp 

Incentive 

Comp 

Incentive 

Comp 

Incentive 

Comp 

Cash 

Comp 

Cash 

Comp 

Cash 

Comp 

          

CFOage 1.487 5.241 3.427 -0.226 2.831 1.011 1.101** 1.899* 1.664*** 

 (0.67) (1.35) (1.57) (-0.11) (0.75) (0.48) (1.96) (1.84) (3.10) 
          

CFOgender -38.27 -299.9 -70.19 -23.80 -229.5 -46.72 -7.634 -79.57 -17.32 

 (-0.38) (-1.06) (-0.69) (-0.24) (-0.79) (-0.46) (-0.50) (-1.37) (-1.12) 
          

Ownership -14.30 -10.36 4.361 -12.83 -7.494 -1.367 7.422* -7.384** 14.51** 

 (-0.89) (-0.74) (0.17) (-0.94) (-0.75) (-0.06) (1.88) (-2.24) (2.38) 
          

LnFirmsize 352.6*** 53.18 354.7*** 313.1*** 27.83 315.0*** 44.60*** 5.153 45.11*** 

 (16.29) (1.14) (15.61) (14.97) (0.59) (14.33) (10.89) (0.72) (10.72) 
          

EVA 0.000245*** 0.0000791*** 0.000164*** 0.000303*** 0.0000632** 0.000216*** -0.00445** 0.00248 -0.00292 
 (4.03) (2.59) (2.81) (5.83) (2.54) (4.19) (-2.02) (0.67) (-1.41) 

          

MVA -0.00706 -0.00817 -0.00645 -0.00195 -0.00680 -0.00189 -0.000183 0.00304** 0.0000954 

 (-0.61) (-0.86) (-0.58) (-0.19) (-0.84) (-0.19) (-0.10) (2.34) (0.05) 

          

ROA -0.343 0.108 -0.192 -0.0923 0.136 0.0777 -0.0954 0.00621 -0.0989 
 (-0.87) (0.61) (-0.44) (-0.31) (0.72) (0.20) (-1.15) (0.36) (-1.52) 

          

TSR 0.00129 0.000184 0.00127 -0.00268** -0.00227 -0.00249** 0.00381*** 0.00263*** 0.00345*** 
 (1.03) (0.12) (0.95) (-2.21) (-1.19) (-2.07) (28.69) (2.86) (9.93) 

          

Customerorder 0.0240*** 0.0395** 0.0293*** 0.0172*** 0.0211* 0.0218*** 0.00594*** 0.0175 0.00676*** 
 (7.42) (2.11) (8.00) (7.01) (1.67) (7.81) (4.42) (1.42) (4.09) 

          

Leverage 0.0646 0.304 0.163 0.180 0.330* 0.254 -0.138 -0.00406 -0.117 
 (0.28) (1.27) (0.78) (1.38) (1.77) (1.57) (-1.15) (-0.03) (-1.16) 

          

Employees -1.449 3.834 -1.945* -0.698 3.338 -1.118 -0.711*** -0.920 -0.872*** 
 (-1.58) (0.69) (-1.90) (-0.96) (0.83) (-1.37) (-2.60) (-0.46) (-2.72) 

          

Productivity 0.00166 -0.0343* 0.00200 0.00166 -0.0246 0.00854 0.00351 -0.00982 -0.00317 

 (0.18) (-1.71) (0.19) (0.19) (-1.59) (0.88) (1.34) (-0.81) (-0.98) 

          

FGV -0.000170 -0.000222** -0.0000443 0.0000550 -0.000205** 0.000137 -0.000170 -0.00000405 -0.000139 
 (-0.48) (-2.38) (-0.17) (0.27) (-2.45) (0.87) (-1.13) (-0.08) (-1.11) 

          

Goodwill 0.106*** 0.0254 0.0816*** 0.0851*** 0.0189 0.0643*** 0.0184*** -0.00272 0.0145*** 
 (5.93) (0.58) (4.87) (5.50) (0.50) (4.59) (3.98) (-0.28) (3.04) 

          

RDefficiency -1.240 -2.048 -1.668 1.858 -1.805 -1.030 -2.744 0.0723 -0.991 
 (-0.24) (-0.71) (-0.34) (0.29) (-0.60) (-0.21) (-1.49) (0.30) (-0.98) 

          

_Iyear_2007 146.5** 132.0*** 137.2** 70.31 61.18 53.06 1.013 14.33 1.959 
 (2.13) (2.65) (2.04) (1.10) (1.25) (0.84) (0.05) (1.20) (0.10) 

          

_Iyear_2008 138.8* 24.78 137.0* 76.56 -41.87 61.39 14.16 8.802 13.39 
 (1.95) (0.41) (1.96) (1.15) (-0.81) (0.94) (0.98) (0.59) (0.96) 

          

_Iyear_2009 -2.155 -43.49 -1.948 -104.9* -145.7*** -115.2** 34.20** 27.69* 35.88** 

 (-0.04) (-0.88) (-0.03) (-1.83) (-3.05) (-2.03) (2.20) (1.92) (2.39) 

          

_Iyear_2010 256.5*** 284.2*** 252.4*** 135.4* 171.6*** 124.4* 52.58*** 52.44*** 51.28*** 
 (3.36) (4.61) (3.36) (1.84) (2.86) (1.72) (3.15) (3.34) (3.13) 

          

_cons -1132.5*** 1046.5** -654.1** -1131.5*** 1009.1** -740.9** 68.33 347.3*** 156.7 
 (-4.68) (2.14) (-1.96) (-4.75) (2.07) (-2.48) (1.44) (3.60) (1.62) 

N 8898 8898 8898 8754 8754 8754 6837 6837 6837 

R2 0.248 0.025 0.286 0.209 0.015 0.243 0.175 0.047 0.229 
Year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Firm fixed effects No Yes No No Yes No No Yes No 

Industry dummies No No Yes No No Yes No No Yes 

t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table5-COO (Model 1) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

 Total 
Comp 

Total 
Comp 

Total 
Comp 

Incentive 
Comp 

Incentive 
Comp 

Incentive 
Comp 

Cash 
Comp 

Cash 
Comp 

Cash 
Comp 

COOage -4.875 -5.341 -0.452 -2.891 0.0594 0.365 -2.810*** -4.707*** -1.504* 

 (-1.57) (-0.74) (-0.16) (-0.98) (0.01) (0.13) (-3.42) (-3.17) (-1.95) 

          
COOgender 282.3** 253.2 338.1** 261.5** 166.5 285.1** 18.55 -3.271 13.69 

 (2.28) (1.33) (2.40) (2.27) (0.84) (2.26) (0.51) (-0.07) (0.35) 

          
Ownership 537.4 1.267 643.1** 348.8 42.44 456.6** 188.2 -34.10 187.8* 

 (1.51) (0.01) (2.20) (1.40) (0.26) (2.14) (1.58) (-0.55) (1.85) 

          
LnFirmsize 578.1*** 158.5 571.0*** 480.3*** 83.77 474.4*** 113.0*** 62.60 107.3*** 

 (11.21) (0.68) (10.57) (9.71) (0.33) (9.04) (10.47) (0.99) (9.85) 
          

EVA -0.0175 -0.0134 -0.0155 -0.0161 -0.0215* -0.0150 -0.00927 0.00190 -0.00685 

 (-1.47) (-1.26) (-1.43) (-1.57) (-1.78) (-1.56) (-1.42) (0.67) (-1.25) 
          

MVA 0.0227 0.00727 0.0226 0.0112 -0.00590 0.0111 0.0137** 0.0115* 0.0135** 

 (0.67) (0.36) (0.68) (0.35) (-0.27) (0.35) (2.45) (1.75) (2.37) 
          

ROA -0.392 0.0716 -0.298 -0.159 0.163 -0.0384 -0.00995 0.167 -0.137 

 (-0.64) (0.20) (-0.46) (-0.34) (0.42) (-0.06) (-0.09) (0.37) (-0.82) 

          

TSR 0.0333 -0.00957 0.0168 0.0310 -0.0294 0.0182 0.00393 0.0177*** 0.0158 

 (1.50) (-0.11) (0.80) (1.43) (-0.33) (0.89) (0.29) (3.68) (1.35) 
          

Customerorder 0.0573*** 0.0716 0.0684*** 0.0434*** 0.0414 0.0539*** 0.0132*** 0.0286 0.0143*** 

 (4.70) (0.83) (5.17) (4.28) (0.58) (4.87) (3.35) (0.84) (3.23) 
          

Leverage 0.427 -0.130 0.161 0.280 -0.168 0.0968 0.157 0.0408 0.107 

 (1.28) (-1.02) (0.54) (1.23) (-1.37) (0.41) (1.34) (0.72) (1.15) 
          

Employees -5.730** -0.973 -6.304** -3.751* 1.234 -4.626** -1.792** -3.583 -1.570* 

 (-2.27) (-0.08) (-2.25) (-1.94) (0.15) (-2.15) (-2.16) (-0.72) (-1.70) 
          

Productivity -0.0139 0.0809 0.00180 -0.00473 0.0299 0.0174 -0.00794 0.0211 -0.0194* 

 (-0.66) (0.71) (0.08) (-0.25) (0.31) (0.86) (-1.08) (0.62) (-1.93) 
          

FGV -0.0102*** -0.00514 -0.00849** -0.00526** -0.00145 -0.00395** -0.00383*** -0.00178 -0.00324** 

 (-2.97) (-1.62) (-2.55) (-2.53) (-0.68) (-2.00) (-2.79) (-1.11) (-2.37) 

          

Goodwill 0.0690* 0.0412 0.0242 0.0580* 0.0909 0.0217 0.00657 -0.0427* -0.000418 

 (1.87) (0.69) (0.72) (1.85) (1.54) (0.76) (0.58) (-1.69) (-0.04) 
          

RDefficiency 7.454*** 0.586 7.101*** 7.332*** 3.524 6.713*** 0.667* 0.115 0.703 

 (4.03) (0.15) (3.35) (4.24) (0.84) (3.42) (1.65) (0.02) (1.43) 
          

_Iyear_2006 -103.5 -57.83 -78.95 240.5** 286.2*** 275.9** -321.5*** -330.6*** -319.4*** 

 (-0.70) (-0.58) (-0.55) (2.01) (2.77) (2.34) (-4.97) (-6.23) (-4.98) 
          

_Iyear_2007 140.5 159.6 185.5 505.1*** 520.6*** 540.8*** -403.3*** -403.5*** -393.9*** 

 (0.84) (1.11) (1.14) (3.60) (3.68) (3.90) (-6.13) (-6.33) (-6.12) 
          

_Iyear_2008 176.6 145.8 239.2 517.6*** 476.5*** 563.1*** -374.4*** -352.2*** -345.5*** 

 (1.03) (0.97) (1.42) (3.50) (3.32) (3.83) (-6.46) (-4.66) (-6.44) 
          

_Iyear_2009 -194.9 -147.2 -156.3 160.4 205.7* 196.4* -392.4*** -364.9*** -384.0*** 

 (-1.44) (-1.06) (-1.18) (1.43) (1.65) (1.76) (-7.38) (-5.80) (-7.66) 

          

_Iyear_2010 76.47 273.6* 112.0 433.0*** 624.1*** 466.4*** -402.3*** -370.8*** -393.8*** 

 (0.47) (1.71) (0.69) (3.00) (4.30) (3.21) (-7.34) (-5.37) (-7.70) 
          

_cons -2156.4*** 810.1 -655.5 -2405.0*** 345.6 -1150.1** 232.4** 706.4 556.4** 
 (-4.95) (0.47) (-0.99) (-5.73) (0.18) (-2.23) (2.46) (1.61) (2.18) 

N 5738 5738 5738 5639 5639 5639 4722 4722 4722 

R2 0.225 0.025 0.279 0.188 0.027 0.231 0.147 0.056 0.200 

Year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Firm fixed effects No Yes No No Yes No No Yes No 

Industry dummies No No Yes No No Yes No No Yes 

t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table5-CMO (Model 1) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
 Total 

Comp 

Total 

Comp 

Total 

Comp 

Incentive 

Comp 

Incentive 

Comp 

Incentive 

Comp 

Cash 

Comp 

Cash 

Comp 

Cash 

Comp 

CMOage -4.187** -0.462 -2.506 -3.578* 0.340 -2.459 -0.659 -0.851 -0.243 

 (-2.04) (-0.09) (-1.16) (-1.85) (0.07) (-1.22) (-0.95) (-0.58) (-0.31) 

          

CMOgender -476.6* 9.776 -192.4 -425.3* -27.44 -230.1 -49.60 119.0** 4.774 
 (-1.91) (0.04) (-1.05) (-1.81) (-0.11) (-1.34) (-1.21) (2.46) (0.13) 

          

Ownership 5208.5 976.0 3961.8 3377.7 1126.8 2449.9 1756.1 730.1 1438.9 
 (1.15) (0.48) (1.30) (0.90) (0.30) (0.87) (1.44) (0.92) (1.51) 

          

LnFirmsize 471.4*** 117.1*** 428.3*** 398.0*** 73.87* 371.1*** 91.63*** -2.176 79.46*** 
 (12.89) (2.71) (11.65) (11.99) (1.80) (11.06) (7.82) (-0.12) (6.69) 

          

EVA -0.0283 -0.00759 -0.0231 -0.0195 -0.00665 -0.0170 0.0000451 0.0215* 0.000599 
 (-1.10) (-1.40) (-1.01) (-1.00) (-0.99) (-0.91) (0.02) (1.71) (0.34) 

          

MVA 0.00402 0.0135 0.00552 0.00740 0.0124 0.00768 0.00228 0.000768 0.00233* 
 (0.18) (0.75) (0.26) (0.35) (0.68) (0.36) (1.60) (0.99) (1.67) 

          

ROA -9.178*** 2.463 -6.792*** -8.007*** 1.555 -6.122*** -1.717** 1.513*** -1.461** 

 (-4.28) (1.31) (-3.47) (-4.18) (0.89) (-3.43) (-2.39) (2.80) (-2.07) 

          

TSR 0.0262* -0.0590 -0.0402 0.0243** -0.225 -0.0323 0.0971 0.0795 0.0959 
 (1.80) (-0.15) (-1.13) (2.19) (-0.55) (-0.95) (0.75) (1.06) (0.93) 

          

Customerorder 0.0188*** 0.0231 0.0205*** 0.0141*** 0.0194 0.0154*** 0.00383*** -0.00240 0.00343*** 
 (4.42) (0.96) (3.78) (3.37) (0.79) (2.79) (8.77) (-0.75) (6.74) 

          

Leverage -0.0101 -0.220 -0.0618 -0.143 -0.323** -0.123 0.0920 0.447*** 0.0752 
 (-0.04) (-1.43) (-0.31) (-0.79) (-2.19) (-0.73) (0.84) (3.20) (0.65) 

          

Employees 1.872 12.22* 3.060 2.032 10.24* 2.720 0.195 1.466 0.287 
 (1.15) (1.85) (1.28) (1.24) (1.79) (1.16) (0.93) (0.70) (1.61) 

          

Productivity -0.0905* -0.337** -0.116** -0.0765* -0.284* -0.0737* -0.0359** 0.0348 -0.0532** 
 (-1.89) (-2.26) (-2.48) (-1.75) (-1.73) (-1.79) (-2.14) (0.68) (-2.23) 

          
FGV -0.000477 -0.000702* 0.000300 -0.000007 -0.000608 0.000326 -0.000696** -0.000566 -0.000904* 

 (-0.83) (-1.67) (0.35) (-0.02) (-1.12) (0.44) (-2.18) (-1.27) (-1.88) 

          
Goodwill 0.0284 -0.0176 0.0254 0.0334** 0.0171 0.0323* -0.00635*** -0.0354** -0.00628*** 

 (1.61) (-0.38) (1.30) (2.01) (0.33) (1.70) (-3.04) (-2.01) (-2.92) 

          
RDefficiency -90.88 -174.8 -37.90 15.22 -183.2 10.66 -87.96** -201.9 -50.23*** 

 (-1.02) (-0.64) (-0.57) (0.29) (-0.63) (0.19) (-2.06) (-0.54) (-2.87) 

          
_Iyear_2006 8.877 -13.95 -29.77 254.1*** 265.9*** 207.3** -206.8*** -180.7*** -206.0*** 

 (0.09) (-0.19) (-0.32) (2.83) (3.12) (2.33) (-5.21) (-5.71) (-5.43) 

          
_Iyear_2007 -30.60 96.81 -21.72 234.4** 302.5*** 219.5** -266.7*** -206.3*** -257.4*** 

 (-0.30) (1.33) (-0.22) (2.41) (3.54) (2.24) (-7.37) (-6.24) (-7.52) 

          
_Iyear_2008 137.9 250.5** 119.7 376.1*** 409.3*** 339.1*** -196.8*** -164.6*** -191.7*** 

 (1.02) (2.42) (1.04) (2.88) (3.77) (3.01) (-5.77) (-5.26) (-6.02) 

          
_Iyear_2009 145.0 148.0 123.1 343.1*** 329.8*** 319.4*** -193.4*** -176.5*** -189.8*** 

 (1.18) (1.28) (1.12) (2.89) (2.71) (2.98) (-5.31) (-5.61) (-5.50) 

          
_Iyear_2010 185.4* 126.7 158.3 349.7*** 283.4** 314.2*** -170.8*** -163.5*** -172.4*** 

 (1.70) (0.91) (1.46) (3.81) (2.00) (3.23) (-3.54) (-4.43) (-3.93) 

          
_cons -1404.7*** 396.1 -1499.5*** -1575.0*** 112.9 -1647.7*** 57.63 566.4*** 43.98 

 (-4.18) (0.92) (-3.96) (-5.14) (0.28) (-4.80) (0.58) (3.08) (0.37) 

N 1516 1516 1516 1478 1478 1478 1113 1113 1113 
R2 0.433 0.039 0.507 0.377 0.035 0.436 0.361 0.309 0.490 

Year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Firm fixed effects No Yes No No Yes No No Yes No 
Industry dummies No No Yes No No Yes No No Yes 

t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table5-CSO (Model 1) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
 Total 

Comp 

Total 

Comp 

Total 

Comp 

Incentive 

Comp 

Incentive 

Comp 

Incentive 

Comp 

Cash 

Comp 

Cash 

Comp 

Cash 

Comp 

CSOage -2.758* -4.486** -2.643* -2.337 -3.589 -1.855 -0.550 -0.253 -0.913 

 (-1.76) (-2.14) (-1.65) (-1.63) (-1.64) (-1.30) (-0.75) (-0.27) (-1.21) 

          

CSOgender 319.2 126.9 502.0 373.9 222.5 435.9 -160.6 203.5 9.256 
 (0.85) (0.62) (1.26) (1.15) (1.05) (1.28) (-1.55) (0.57) (0.10) 

          

Ownership 332.6 -543.0* 434.8 -17.98 -707.1** 109.7 446.0*** 15.11 215.2 
 (0.58) (-1.73) (0.59) (-0.03) (-2.01) (0.17) (3.87) (0.10) (1.64) 

          

LnFirmsize 339.0*** 89.33** 342.5*** 283.7*** 84.67** 285.6*** 62.52*** 12.85 51.52*** 
 (7.95) (2.44) (7.78) (7.70) (2.54) (7.44) (5.74) (1.16) (4.23) 

          

EVA -0.149** -0.0641 -0.157*** -0.0993** -0.0422 -0.110*** -0.126*** 0.0159 -0.116*** 
 (-2.43) (-1.36) (-3.06) (-2.46) (-1.22) (-3.17) (-7.04) (1.36) (-5.93) 

          

MVA 0.0950** 0.0216 0.0905** 0.0912** 0.0184 0.0874* 0.00391 -0.00605 0.00242 
 (2.12) (0.95) (2.03) (1.98) (0.80) (1.90) (1.45) (-1.14) (0.86) 

          

ROA -3.008** 2.521 -3.646** -2.451** 1.846 -3.006** -0.452** 0.340 -0.320* 

 (-2.04) (1.42) (-2.15) (-2.12) (1.27) (-2.27) (-2.44) (0.50) (-1.88) 

          

TSR -0.395*** -0.172 -0.408*** -0.290*** -0.132* -0.311*** -0.282*** 0.0461* -0.258*** 
 (-2.71) (-1.57) (-3.31) (-2.96) (-1.67) (-3.64) (-6.44) (1.72) (-5.47) 

          

Customerorder 0.0931*** 0.180*** 0.102*** 0.0697*** 0.148*** 0.0783*** 0.0194*** 0.0243* 0.0213*** 
 (6.14) (3.24) (6.86) (5.14) (2.63) (5.57) (4.08) (1.65) (4.87) 

          

Leverage 3.242 -2.547* 2.899 2.291 -1.816* 1.878 1.062** -0.999 1.039** 
 (1.30) (-1.80) (1.35) (1.12) (-1.96) (1.06) (1.97) (-1.37) (2.28) 

          

Employees -4.134 -18.71 -4.441* -3.244 -14.99 -3.618* -0.0537 -3.992 -0.131 
 (-1.62) (-1.17) (-1.87) (-1.63) (-1.13) (-1.92) (-0.26) (-0.72) (-0.63) 

          

Productivity -0.0262 -0.465 0.119 -0.0252 -0.491 0.134 -0.00108 0.0821 0.0189 
 (-0.14) (-0.81) (0.57) (-0.15) (-0.98) (0.72) (-0.02) (0.43) (0.34) 

          
FGV -0.0134 -0.0109* -0.0111 -0.00466 -0.00855** -0.00270 -0.00416** 0.00409** -0.00388* 

 (-1.52) (-1.79) (-1.20) (-0.75) (-1.99) (-0.39) (-2.58) (2.52) (-1.70) 

          
Goodwill -0.0908 0.183 -0.0986 -0.00510 0.249* -0.0170 -0.0420 -0.0292 -0.0402 

 (-0.73) (1.33) (-0.79) (-0.05) (1.92) (-0.17) (-1.63) (-1.05) (-1.47) 

          
RDefficiency 211.1 23.59 129.3 252.2 42.67 146.0* -156.0** 6.078 9.439 

 (1.39) (0.60) (1.62) (1.55) (1.15) (1.83) (-2.11) (0.02) (0.17) 

          
_Iyear_2006 -16.12 -42.52 -1.697 154.0 121.7 159.2* -142.9*** -144.8*** -134.3*** 

 (-0.14) (-0.63) (-0.02) (1.56) (1.60) (1.66) (-3.55) (-3.66) (-3.57) 

          
_Iyear_2007 55.82 111.3 87.24 220.8** 262.8*** 244.5** -192.5*** -158.1*** -176.8*** 

 (0.46) (1.31) (0.74) (2.08) (2.90) (2.33) (-4.94) (-4.54) (-4.84) 

          
_Iyear_2008 306.0** 147.3 332.0** 438.2*** 280.2** 450.7*** -155.0*** -171.1*** -154.9*** 

 (2.28) (1.31) (2.48) (3.55) (2.42) (3.60) (-4.38) (-3.75) (-4.49) 

          
_Iyear_2009 67.69 149.5 93.21 205.9* 285.4** 228.1* -133.5*** -147.6*** -142.6*** 

 (0.52) (1.27) (0.71) (1.80) (2.40) (1.96) (-3.47) (-4.29) (-3.90) 

          
_Iyear_2010 73.44 180.6* 39.07 197.0* 299.3*** 172.5 -145.9*** -159.4*** -161.7*** 

 (0.60) (1.78) (0.32) (1.87) (2.99) (1.60) (-3.59) (-3.38) (-4.08) 

          
_cons -1501.8*** 524.9 -2243.1*** -1691.6*** -71.23 -2334.4*** 278.5** 242.4 35.54 

 (-2.74) (1.41) (-3.50) (-3.59) (-0.19) (-4.26) (2.25) (0.68) (0.24) 

N 1339 1339 1339 1313 1313 1313 997 997 997 
R2 0.566 0.220 0.617 0.510 0.204 0.554 0.646 0.159 0.713 

Year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Firm fixed effects No Yes No No Yes No No Yes No 
Industry dummies No No Yes No No Yes No No Yes 

t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table5-CTO (Model 1) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
 Total 

Comp 

Total 

Comp 

Total 

Comp 

Incentive 

Comp 

Incentive 

Comp 

Incentive 

Comp 

Cash 

Comp 

Cash 

Comp 

Cash 

Comp 

CTOage 1.865 0.469 1.326 -1.118 0.697 -1.543 1.964 0.398 2.240 

 (0.47) (0.09) (0.32) (-0.33) (0.14) (-0.44) (0.99) (0.23) (1.01) 

          

CTOgender -474.5 82.36 -263.5 -407.4 55.59 -178.2 -40.29 -0.142 -11.15 
 (-1.48) (0.21) (-0.80) (-1.28) (0.13) (-0.54) (-0.45) (-0.00) (-0.12) 

          

Ownership 5183.3 4322.4 5182.3 3612.0** 618.4 3139.1* 2526.6 1891.1 2752.8 
 (1.36) (1.07) (1.32) (1.98) (0.50) (1.70) (1.16) (0.94) (1.21) 

          

LnFirmsize 466.4*** 102.2 459.0*** 418.7*** 71.38 414.6*** 77.66*** 7.961 68.90*** 
 (9.60) (1.54) (8.32) (8.94) (1.10) (7.62) (4.70) (0.34) (4.47) 

          

EVA -0.0180 0.0718 0.00785 0.0202 0.0514 0.0371 -0.0604** 0.0461** -0.0521* 
 (-0.55) (1.01) (0.24) (0.65) (0.87) (1.20) (-2.36) (2.28) (-1.75) 

          

MVA -0.0213** 0.00699 -0.0286** -0.0112 0.0111 -0.0170 -0.00235 -0.00457 -0.00295 
 (-2.08) (0.91) (-2.39) (-1.12) (1.31) (-1.29) (-0.55) (-1.40) (-0.72) 

          

ROA -1.879** 0.509 -1.810** 1.762 3.980 1.380 -0.684** -0.130 0.00737 

 (-2.54) (0.39) (-1.98) (0.64) (1.55) (0.48) (-2.50) (-0.96) (0.02) 

          

TSR -0.198 0.0608 -0.244 -0.257 -0.00855 -0.324 0.0648* 0.0439 0.0726* 
 (-0.90) (0.69) (-0.98) (-1.11) (-0.11) (-1.23) (1.84) (1.01) (1.81) 

          

Customerorder 0.0467*** 0.0835* 0.0488*** 0.0409*** 0.142*** 0.0446*** 0.00768 -0.0405 0.0117* 
 (5.22) (1.67) (5.04) (5.03) (3.65) (5.40) (1.60) (-1.44) (1.77) 

          

Leverage 1.434 -0.274 -0.334 0.273 -0.544 -1.366 0.893 -0.138 0.808 
 (1.11) (-0.20) (-0.29) (0.23) (-0.40) (-1.01) (1.56) (-0.94) (1.34) 

          

Employees -0.504 22.55* 0.243 -2.521 23.68** -3.074 2.477 -4.794 1.783 
 (-0.16) (1.91) (0.06) (-0.99) (2.44) (-0.96) (1.48) (-0.94) (0.88) 

          

Productivity -0.176* 0.0648 -0.201 -0.0767 -0.0249 -0.0730 -0.120 0.156 -0.175 
 (-1.73) (0.34) (-1.64) (-0.90) (-0.15) (-0.64) (-1.22) (0.93) (-1.43) 

          
FGV 0.000641 0.00233 0.00270*** 0.00220*** 0.00141 0.00388*** -0.00119** 0.00151 -0.000703 

 (0.69) (0.85) (2.63) (2.74) (0.61) (4.16) (-2.29) (1.45) (-1.19) 

          
Goodwill 0.00154 -0.00285 0.00573 -0.00369 0.000160 0.0130 -0.00569 0.0191 -0.0129 

 (0.07) (-0.07) (0.22) (-0.16) (0.00) (0.49) (-0.44) (0.86) (-0.95) 

          
RDefficiency 1157.4* -361.3 752.5 1530.7** -223.0 1102.7 -225.4* -41.93 -152.8 

 (1.66) (-0.88) (0.95) (2.29) (-0.57) (1.46) (-1.65) (-0.55) (-1.12) 

          
_Iyear_2006 -21.47 -157.1 17.57 160.9 16.32 175.4 -159.4*** -199.6*** -139.8** 

 (-0.11) (-1.08) (0.08) (0.80) (0.12) (0.85) (-2.95) (-3.31) (-2.53) 

          
_Iyear_2007 -89.29 -193.0 -82.57 91.20 -2.947 86.77 -188.5*** -174.7*** -174.3*** 

 (-0.42) (-1.04) (-0.38) (0.44) (-0.02) (0.40) (-3.54) (-3.36) (-3.25) 

          
_Iyear_2008 253.1 -40.56 240.7 457.8** 120.0 436.3** -174.5*** -157.6*** -172.4*** 

 (1.28) (-0.20) (1.18) (2.42) (0.61) (2.19) (-3.36) (-2.91) (-3.13) 

          
_Iyear_2009 149.0 -255.2 129.3 247.4 -97.25 240.4 -62.59 -159.8* -78.38 

 (0.68) (-1.07) (0.59) (1.22) (-0.41) (1.16) (-0.61) (-1.70) (-0.78) 

          
_Iyear_2010 725.8*** 179.7 728.6*** 777.0*** 276.3 786.2*** -74.82 -176.9** -94.96 

 (2.78) (0.58) (2.75) (3.28) (0.93) (3.23) (-0.99) (-2.27) (-1.29) 

          
_cons -1732.9*** 153.3 -679.8 -1888.0*** -620.7 -1122.4 -45.36 864.4*** 77.81 

 (-3.45) (0.21) (-0.83) (-4.02) (-0.85) (-1.49) (-0.21) (3.40) (0.27) 

N 1082 1082 1082 1048 1048 1048 834 834 834 
R2 0.414 0.100 0.457 0.396 0.163 0.437 0.230 0.105 0.288 

Year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Firm fixed effects No Yes No No Yes No No Yes No 
Industry dummies No No Yes No No Yes No No Yes 

t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table5-CHO (Model 1) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
 Total 

Comp 

Total 

Comp 

Total 

Comp 

Incentive 

Comp 

Incentive 

Comp 

Incentive 

Comp 

Cash 

Comp 

Cash 

Comp 

Cash 

Comp 

CHOage 2.822 1.576 4.137 4.420 3.253 5.436 -1.455* -1.098 -0.673 

 (0.70) (0.31) (1.12) (1.13) (0.63) (1.51) (-1.83) (-0.91) (-0.81) 

          

CHOgender 69.01 -189.9 84.83 82.76 -32.21 102.9 -16.24 -131.3** -34.87 
 (0.88) (-0.41) (0.92) (1.17) (-0.07) (1.22) (-0.61) (-2.18) (-1.18) 

          

Ownership -247.9** 59.37 543.8 -221.6** 79.61 505.6 -25.71 1937.1 89.64 
 (-2.52) (1.14) (1.32) (-2.49) (1.56) (1.38) (-1.30) (1.12) (1.02) 

          

LnFirmsize 140.3*** 66.40 105.1** 108.8** 38.49 75.43 41.68*** -25.64* 37.33*** 
 (3.01) (1.11) (2.07) (2.55) (0.83) (1.59) (4.10) (-1.68) (4.12) 

          

EVA -0.0145 0.0364 0.0165 0.00108 0.0448 0.0276 -0.0291* -0.0373* -0.0258 
 (-0.52) (0.62) (0.84) (0.04) (0.65) (1.40) (-1.79) (-1.77) (-1.57) 

          

MVA -0.0208 -0.0241 -0.0217 -0.0192 -0.0248 -0.0201 -0.00266 0.00399*** -0.00322 
 (-1.05) (-1.26) (-1.14) (-1.10) (-1.26) (-1.19) (-0.63) (2.67) (-0.89) 

          

ROA 7.103*** 4.284** 6.249*** 7.275*** 5.191** 6.561*** -1.184* -0.697 -1.334* 

 (2.70) (2.24) (2.68) (3.11) (2.41) (3.09) (-1.68) (-0.95) (-1.83) 

          

TSR -0.0536 0.0684 0.0361 -0.0348 0.0778 0.0451 -0.0505 -0.0630 -0.0422 
 (-0.78) (0.49) (0.73) (-0.53) (0.47) (0.91) (-1.28) (-1.25) (-1.06) 

          

Customerorder 0.0644*** 0.113 0.0684*** 0.0552*** 0.104 0.0586*** 0.0119*** 0.0156 0.0133*** 
 (3.04) (1.64) (3.52) (2.65) (1.55) (3.12) (3.03) (1.45) (2.72) 

          

Leverage -13.50** -3.274 -11.77* -12.27** -3.822* -10.69* -1.073 -0.640 -1.252 
 (-2.47) (-1.45) (-1.96) (-2.37) (-1.86) (-1.85) (-0.93) (-0.67) (-1.05) 

          

Employees 1.260 0.536 0.897 0.735 1.086 0.402 0.469 -0.445 0.520 
 (0.57) (0.09) (0.43) (0.36) (0.17) (0.20) (0.98) (-0.36) (1.04) 

          

Productivity -0.436** -0.191 -0.627*** -0.405** -0.0584 -0.593*** -0.0599 -0.114 -0.0649 
 (-2.18) (-0.67) (-3.54) (-2.20) (-0.22) (-3.60) (-1.33) (-1.13) (-1.43) 

          
FGV -0.00453 0.00238 -0.00282 -0.00326 0.00259 -0.00155 -0.00135 -0.000602 -0.00159* 

 (-1.39) (0.59) (-1.07) (-1.18) (0.60) (-0.66) (-1.31) (-0.61) (-1.65) 

          
Goodwill 0.0856 0.00181 0.0615 0.0779 0.0146 0.0624 0.0122 -0.0463** 0.00436 

 (1.52) (0.01) (1.08) (1.42) (0.12) (1.14) (1.19) (-2.13) (0.39) 

          
RDefficiency 22.33*** 12.34*** 16.89** 22.16*** 13.92*** 16.29** -2.323 -0.904 -2.028 

 (3.11) (2.66) (2.26) (3.48) (2.84) (2.37) (-0.84) (-0.67) (-0.70) 

          
_Iyear_2006 106.9 282.6 116.1 331.9** 486.3** 328.4** -217.7*** -174.6*** -201.6*** 

 (0.64) (1.43) (0.75) (2.08) (2.40) (2.24) (-6.50) (-5.49) (-6.59) 

          
_Iyear_2007 265.1 344.7* 264.0 459.1*** 529.4*** 452.7*** -189.0*** -149.9*** -186.1*** 

 (1.43) (1.93) (1.57) (2.67) (2.96) (2.89) (-4.77) (-4.28) (-5.04) 

          
_Iyear_2008 79.06 218.8 98.60 290.9** 390.0** 304.0** -215.3*** -169.9*** -205.9*** 

 (0.50) (1.39) (0.67) (2.02) (2.53) (2.27) (-5.62) (-5.13) (-5.87) 

          
_Iyear_2009 -1.684 22.27 8.469 192.5 195.6 190.2 -180.7*** -153.8*** -174.9*** 

 (-0.01) (0.13) (0.06) (1.30) (1.14) (1.36) (-4.18) (-4.21) (-4.13) 

          
_Iyear_2010 198.7 371.4** 194.1 370.6*** 529.2*** 365.5*** -162.0*** -105.5*** -160.8*** 

 (1.34) (2.11) (1.38) (2.76) (3.04) (2.88) (-3.68) (-2.59) (-3.85) 

          
_cons -240.2 214.6 959.8** -631.4* -368.1 492.8 322.1*** 875.6*** 377.8*** 

 (-0.61) (0.28) (2.18) (-1.76) (-0.52) (1.20) (3.18) (6.38) (3.82) 

N 925 925 925 918 918 918 607 607 607 
R2 0.348 0.127 0.447 0.309 0.142 0.406 0.371 0.358 0.468 

Year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Firm fixed effects No Yes No No Yes No No Yes No 
Industry dummies No No Yes No No Yes No No Yes 

t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01                             
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Table 6 Results from Model 2 for each executive using total incentive compensation 
 

 

Table 6 includes two sub-tables B1 and B2, which report Model 2 results of regressing IC Total Incentive Compensation on the key IC variables and 
control variables (age, gender, ownership, duality and lnfirmsize) using OLS method associated with robust standard errors adjustment. I combine the 

results of all executives in each table to compare coefficients and significance. Age is each executive’s age. Gender is each executive’s gender that is a 

dummy variable equal to 1 if male, and 0 if female. Duality is CEO-Chairman duality that is a dummy variable equal to 1 if CEO is chairman, and 0 if not. 
Ownership is the ownership of the executive calculated by shares owned by the executive as reported / Com shares outstanding. LnFirmSize is log value of 

total firm market value. EVA is economic value added, FGV is future growth value growth, MVA is market value added, TSR is total shareholder return, 

Employees is employee number, Goodwill is firm goodwill, Productivity is sale/employees, and RD efficiency is R&D expense/sales. I create interaction 
variable as IncentivecompAge = Incentive compensation*age, IncentivecompGender = Incentivecomp*Gender, IncentivecompDuality = 

Incentivecomp*Duality, IncentivecompOwnership= Incentivecomp*Ownership, IncentivecompFirmsize = Incentivecomp*Lnfirmsize, IncentivecompEVA 

=Incentive*compEVA, IncentivecompMVA=Incentivecomp*MVA, IncentivecompROA=Incentivecomp*ROA, IncentivecompTSR= Incentivecomp*TSR, 
IncentivecompCustomerorder = Incentivecomp*Customerorder, IncentivecompLeverage = Incentivecomp*Leverage, IncentivecompEmployeenumber = 

Incentivecomp*Employeenumber, IncentivecompProductivity=Incentivecomp*Productivity, IncentivecompFGV=Incentivecomp*FGV, 
IncentivecompGoodwill = Incentivecomp*Goodwill,  and IncentivecompRDefficiency= Incentivecomp*RDefficiency. Table 6-B dependent variable 

Tobin’s Q is Q = (Market value of equity + book value of debt) / book value of total assets, while it uses total incentive compensation as the variable for 

interaction regression. Total Incentive Compensation is the difference between total compensation and total cash compensation. Total compensation is 
Execucomp data item TDC1 (salary + bonus + other annual + restricted stock grants + LTIP payouts + all other + value of option grants). Total Cash 

Compensation is Execucomp data item TOTAL_CURR (salary + bonus). Table B1 applies firm fixed effects, while Table B2 applies industry effects. In 

each group, I involve year dummies. Standard errors are adjusted for potential heteroskedasticity and absolute values of robust t-statistics are provided in 
parentheses. Asterisks denote significance at 0.01 (***), 0.05 (**), and 0.10 (*) levels, respectively. 

 

Table6-B1 (Model 2) Total Incentive Compensation (Firm Fixed Effects) 

Dependent Variable 
Tobin’s Q 

 CEO  CFO  COO  CMO  CSO CTO  CHO  

        

Total Incentive comp 0.0000170 0.0000153 -0.000125 -0.000170 -0.000510 -0.000422* 0.000526** 
 (1.07) (0.41) (-1.52) (-0.57) (-0.71) (-1.79) (2.48) 

        

Age 0.00192 0.000509 -0.000172 0.00266 -0.00750*** 0.00440 0.00387 
 (0.98) (0.26) (-0.09) (0.70) (-2.65) (0.67) (1.04) 

        

Gender -0.0178 0.0887 0.0392 0.492* 0.292 0.181 0.232 
 (-0.16) (1.28) (0.37) (1.88) (0.69) (0.49) (1.12) 

        

Duality -0.0268       
 (-1.02)       

        
Ownership 0.00844*** 0.0948 0.127** 0.284 -4.452* 0.428 0.0224 

 (3.60) (1.41) (2.23) (0.11) (-1.95) (0.55) (0.67) 

        
Lnfirmsize 0.237*** 0.244*** 0.248*** 0.362*** 0.267*** 0.201*** 0.132** 

 (12.56) (12.96) (8.70) (5.97) (4.28) (3.02) (2.36) 

        
EVA 7.95e-09 -0.00000190* 0.000000110 -0.000066*** 0.0000287 0.0000135 -0.0000211 

 (0.31) (-1.83) (0.10) (-2.71) (0.70) (0.62) (-0.68) 

        
MVA 0.0000145*** 0.0000130*** 0.0000186*** 0.0000401*** 0.0000608*** 0.0000329*** 0.0000876*** 

 (3.50) (4.14) (4.23) (2.72) (3.96) (2.63) (2.62) 

        
ROA -0.00190*** -0.00173*** -0.00263*** -0.00171 -0.000945 -0.00305 0.00105 

 (-4.72) (-12.69) (-6.18) (-0.63) (-0.34) (-1.28) (0.37) 

        
TSR 0.00000179 0.0000124 0.0000467 0.000672 -0.000285 0.000320 -0.0000701 

 (1.02) (1.53) (1.30) (1.41) (-1.17) (1.59) (-0.56) 

        
Customer Order -0.00000150 -0.00000319 0.0000118** -0.00000739 -0.0000249 0.0000137 0.00000836 

 (-0.41) (-0.87) (2.51) (-0.96) (-0.55) (0.79) (0.45) 

        
Leverage 0.000216** 0.000160 0.000606 -0.00366 0.00238 0.000989 0.00276 

 (2.22) (1.55) (1.55) (-0.84) (1.59) (0.40) (0.94) 

        
Employees -0.00391** -0.00254* -0.00741*** -0.0120*** 0.00710 0.00474 -0.00392 

 (-2.50) (-1.82) (-3.44) (-3.27) (0.78) (1.00) (-1.65) 

        
Productivity 0.0000450 0.0000503 -0.0000260* 0.0000165 0.0000576 -0.000102 0.000164 

 (1.57) (1.62) (-1.82) (0.28) (0.12) (-0.89) (0.95) 

        
FGV 0.000000343*** 0.000000270** 0.000000479 -0.00000079 0.000000876 0.00000180* -0.000000358 

 (3.47) (1.99) (1.41) (-1.29) (0.30) (1.70) (-0.66) 

        
Goodwill -0.0000222*** -0.0000511*** -0.0000248* 0.00000591 -0.000234** -0.0000277 -0.000133*** 

 (-2.61) (-5.63) (-1.80) (0.26) (-2.06) (-1.64) (-2.69) 

        
RD efficiency -0.0201** 0.00112 -0.0393*** -0.323 -0.155*** -0.858* -0.153*** 
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 (-2.21) (0.17) (-2.89) (-0.85) (-3.07) (-1.74) (-3.00) 

        

IncentivecompAge -0.000000123 9.37e-08 0.000000420 -0.00000265 0.00000342* 0.00000118 -0.000000823 
 (-0.90) (0.11) (0.92) (-1.59) (1.86) (0.58) (-0.32) 

        

IncentivecompGender -0.00000648 -0.000000393 0.000127* -0.0000913 -0.000433 0.0000201 -0.0000751 
 (-0.46) (-0.03) (1.89) (-1.36) (-0.61) (0.28) (-1.29) 

        

IncentivecompDuality 0.00000443       
 (1.60)       

        

IncentivecompOwnership -0.00000526*** -0.000252 -0.000107 0.00714 0.0121 0.00295 -0.000388*** 
 (-8.74) (-0.68) (-1.37) (1.25) (1.34) (1.36) (-3.90) 

        

IncentivecompFirmsize -0.000000943 -0.00000449** -0.0000042** 0.0000335 0.0000985** 0.0000413* -0.0000293 
 (-1.30) (-2.01) (-2.01) (0.90) (2.54) (1.81) (-1.30) 

        

IncentivecompEVA 7.10e-12* 3.76e-10* 1.92e-10 3.74e-08*** 2.36e-08* -1.22e-09 5.68e-08** 
 (1.75) (1.84) (0.70) (2.65) (1.78) (-0.21) (2.08) 

        

IncentivecompMVA -5.30e-10*** -8.13e-10** -8.74e-10*** -8.61e-09*** -8.12e-09*** -4.35e-09** -1.67e-08** 
 (-3.05) (-2.52) (-2.64) (-3.21) (-4.72) (-2.50) (-2.19) 

        

IncentivecompROA 0.000000394** 0.00000126** 0.00000183** -0.00000352 -0.00000132 -0.00000102 -0.000000930 
 (2.34) (2.33) (2.01) (-0.82) (-0.30) (-0.56) (-0.35) 

        

IncentivecompTSR -8.62e-10* -2.09e-08* -4.27e-08** 0.00000167** 0.00000107* 0.000000514 2.82e-08 
 (-1.87) (-1.74) (-2.39) (2.44) (1.67) (1.18) (0.06) 

        

IncentivecompCustomerorder 2.97e-11 3.91e-10 4.34e-10 -7.20e-10 1.03e-08 -1.59e-09 6.06e-09 
 (0.59) (1.31) (1.25) (-0.47) (1.31) (-0.92) (1.42) 

        

IncentivecompLeverage -0.00000012*** -0.00000016** -0.00000079 0.00000232 -0.0000027** -0.00000114 -0.00000395** 
 (-2.73) (-2.16) (-1.26) (0.83) (-2.44) (-0.36) (-2.01) 

        

IncentivecompEmployeenumber -7.74e-09 -5.80e-08 5.22e-08 0.00000178** -0.00000433 -0.00000031 -0.00000217** 
 (-0.53) (-0.85) (0.75) (2.11) (-1.41) (-0.59) (-2.48) 

        

IncentivecompProductivity -7.63e-10 -7.73e-09 4.35e-10 3.71e-08 -0.000000221 6.65e-08 -0.000000133* 
 (-0.65) (-1.12) (0.28) (1.04) (-0.90) (1.04) (-1.76) 

        
IncentivecompFGV -1.18e-11*** -5.47e-11* 7.46e-12 7.12e-10*** -2.26e-09 -1.14e-10 2.66e-09** 

 (-3.49) (-1.80) (0.25) (2.65) (-1.38) (-0.30) (2.34) 

        
IncentivecompGoodwill 7.31e-10** 2.69e-09*** -4.35e-12 -6.48e-09** 2.82e-08** 2.74e-09 2.04e-09 

 (2.52) (3.59) (-0.00) (-2.57) (2.56) (1.39) (0.26) 

        
IncentivecompRDefficiency 0.00000910 -0.0000225 0.0000441 0.0000735 0.000106 -0.000115 0.000229*** 

 (0.94) (-0.97) (0.32) (0.12) (0.20) (-0.45) (3.17) 

        
_Iyear_2006 -0.0232  -0.0513** -0.0187 0.0146 -0.0900 0.0687 

 (-1.40)  (-2.04) (-0.30) (0.20) (-1.51) (0.89) 

        
_Iyear_2007 -0.0671** -0.0458** -0.133*** -0.0887 -0.113* -0.0527 0.108 

 (-2.47) (-1.97) (-3.47) (-1.23) (-1.71) (-0.72) (1.11) 

        
_Iyear_2008 -0.377*** -0.360*** -0.424*** -0.383*** -0.528*** -0.574*** -0.213** 

 (-13.20) (-13.83) (-11.51) (-4.93) (-6.73) (-6.25) (-1.97) 

        
_Iyear_2009 -0.387*** -0.377*** -0.444*** -0.690*** -0.579*** -0.665*** -0.214** 

 (-14.08) (-14.59) (-12.20) (-7.14) (-6.38) (-7.95) (-2.02) 

        
_Iyear_2010 -0.310*** -0.299*** -0.380*** -0.500*** -0.392*** -0.574*** -0.103 

 (-10.64) (-11.56) (-10.06) (-5.33) (-3.97) (-6.51) (-0.86) 

        
_cons 0.227 0.168 0.284 -0.772 0.764 0.283 0.379 

 (1.13) (0.94) (1.04) (-1.45) (1.26) (0.37) (0.74) 

N 10749 8754 5639 1478 1313 1048 918 
R2 0.223 0.235 0.278 0.407 0.350 0.368 0.426 

Year dummies Yes Yes Yes Yes Yes Yes Yes 

Firm fixed effects Yes Yes Yes Yes Yes Yes Yes 
Industry dummies No No No No No No No 

t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table6-B2 (Model 2) Total Incentive Compensation (Industry Effects) 

Dependent Variable 
Tobin’s Q 

 CEO  CFO  COO  CMO  CSO CTO  CHO  

        

Total Incentive comp -0.0000164 0.0000626 -0.0000424 -0.0000804 0.000663* -0.000531** -0.000166 

 (-1.06) (1.17) (-1.37) (-0.38) (1.90) (-2.45) (-1.39) 

        

Age -0.00510*** 0.000315 -0.00137 -0.00170 -0.00306 -0.00399 0.00364 
 (-2.85) (0.19) (-0.87) (-0.56) (-0.92) (-1.17) (0.71) 

        

Gender 0.140* -0.0282 -0.0697 0.0717 0.824*** -0.206 -0.0290 
 (1.90) (-0.56) (-0.97) (0.62) (2.74) (-0.93) (-0.28) 

        

Duality -0.0506       
 (-1.63)       

        

Ownership 0.00705*** -0.0484 -0.0265 6.777 -1.468 0.209 -0.190 
 (4.87) (-0.79) (-0.27) (1.48) (-0.76) (0.14) (-0.98) 

        

Lnfirmsize 0.195*** 0.196*** 0.180*** 0.236*** 0.448*** 0.218*** 0.167*** 
 (17.16) (21.09) (8.78) (7.28) (7.90) (7.17) (5.05) 

        

EVA -0.0000002*** -0.00000238* 0.00000743** -0.00000397 0.00000641 0.0000797** 0.0000454 

 (-3.08) (-1.65) (2.22) (-1.18) (0.16) (2.28) (1.60) 

        

MVA 0.0000176*** 0.0000175*** 0.0000260*** 0.0000265** 0.0000764*** 0.0000569*** 0.0000749*** 
 (3.19) (5.27) (3.75) (1.98) (4.08) (2.84) (2.98) 

        

ROA -0.00192 -0.000354 -0.00276 0.00720 -0.0290*** 0.00956* 0.0102** 
 (-1.16) (-0.46) (-1.58) (1.15) (-3.18) (1.82) (2.32) 

        

TSR 0.00000322 0.0000583*** 0.000177 0.000180 0.0000182 0.000352 0.000172 
 (1.06) (2.96) (1.46) (0.30) (0.11) (1.63) (1.33) 

        

Customer Order -0.0000034*** -0.000006*** -0.00000776*** -0.000012*** -0.0000684*** 0.00000332 -0.00000781 
 (-2.95) (-4.24) (-3.52) (-2.92) (-3.92) (0.45) (-0.95) 

        

Leverage 0.00000914 -0.000197 -0.000246 -0.00660** 0.00376 0.00247 0.00407 
 (0.07) (-0.69) (-0.86) (-2.47) (1.58) (0.70) (0.63) 

        
Employees -0.00131*** -0.00119** -0.00211*** -0.00325*** -0.00359*** -0.00752** -0.00167 

 (-2.80) (-2.07) (-4.87) (-3.18) (-2.79) (-2.56) (-1.17) 

        
Productivity 0.0000102 0.0000187 -0.0000242*** 0.0000172 -0.0000632 0.0000461 0.000126 

 (0.90) (1.24) (-3.88) (0.45) (-0.38) (0.43) (1.06) 

        
FGV 0.0000003** -0.000000138 0.000000623** 0.000000474 0.000000581 0.000003*** -0.0000006 

 (2.29) (-0.94) (2.09) (1.21) (0.11) (3.06) (-0.35) 

        
Goodwill -0.0000398*** -0.0000594*** -0.0000467*** -0.0000346 -0.000261*** -0.00006*** -0.000147*** 

 (-3.86) (-7.53) (-3.74) (-1.41) (-4.86) (-3.68) (-4.72) 

        
RD efficiency 0.00273 0.0276 -0.0204* 0.165 -0.206 1.809*** 0.154 

 (0.47) (1.27) (-1.67) (1.48) (-1.45) (4.18) (1.46) 

        
IncentivecompAge 0.000000222 -0.00000188** -0.000000226 -0.0000035** 0.00000224 0.000000263 0.000003** 

 (1.12) (-2.06) (-0.55) (-2.28) (0.65) (0.12) (2.04) 

        
IncentivecompGender -0.00000590 0.0000312 0.0000144 0.0000221 -0.00122*** 0.000172** -0.000171*** 

 (-0.53) (1.54) (0.62) (0.35) (-3.15) (2.16) (-2.67) 

        
IncentivecompDuality -0.00000346       

 (-0.82)       

        
IncentivecompOwnership -0.0000055*** 0.000237 0.0000419 0.00381 0.00592** 0.00705*** -0.000436*** 

 (-3.86) (0.75) (0.37) (0.38) (2.19) (2.66) (-4.03) 

        
IncentivecompFirmsize -0.00000176* -0.0000088*** -0.00000334 0.00000371 -0.00000228 0.0000262 0.0000127 

 (-1.82) (-3.17) (-1.56) (0.17) (-0.06) (1.41) (0.97) 

        
IncentivecompEVA 1.74e-11*** 4.63e-10 -5.21e-10 1.30e-09 -3.46e-09 -1.67e-08** -9.55e-09 

 (3.93) (1.62) (-1.43) (1.00) (-0.37) (-2.20) (-0.40) 

        
IncentivecompMVA -6.20e-10** -9.46e-10*** -1.12e-09*** -3.07e-09 -8.41e-09*** -6.60e-09** -1.39e-08*** 

 (-2.56) (-2.94) (-3.31) (-1.56) (-3.99) (-2.25) (-2.59) 
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IncentivecompROA 0.00000142*** 0.00000588*** 0.00000615*** 0.0000213*** 0.0000165** 0.00000437 0.00000311 

 (2.84) (4.93) (3.68) (4.44) (2.28) (1.30) (0.71) 

        
IncentivecompTSR -1.41e-09 -8.87e-08*** -5.73e-08* -0.0000001 7.31e-08 -0.0000001** -0.0000005 

 (-1.40) (-3.02) (-1.73) (-0.32) (0.18) (-1.97) (-1.12) 

        
IncentivecompCustomerorder 3.01e-11 8.62e-10*** 3.10e-10 1.67e-09** 2.30e-09 -1.87e-10 -3.31e-10 

 (0.47) (3.78) (1.10) (2.53) (0.50) (-0.12) (-0.10) 

        
IncentivecompLeverage -8.13e-08 6.25e-08 0.000000377 0.00000410** -0.00000470* -0.00000137 -0.000008** 

 (-1.50) (0.32) (0.90) (2.37) (-1.66) (-0.29) (-2.40) 

        
IncentivecompEmployeenumber 6.48e-08** 0.000000206** 0.000000313*** 0.000000327 0.00000213 0.000000591 7.60e-08 

 (2.49) (2.22) (4.27) (1.12) (1.25) (1.01) (0.12) 

        
IncentivecompProductivity 1.12e-09 -3.89e-09 9.25e-09*** -2.88e-08 0.000000524*** 2.33e-08 5.95e-09 

 (0.69) (-0.77) (3.23) (-1.27) (3.37) (0.52) (0.06) 

        
IncentivecompFGV -6.70e-12 4.67e-11 2.50e-11 -8.94e-11 1.10e-09 -4.29e-10 1.81e-09 

 (-1.46) (1.40) (0.76) (-0.52) (0.91) (-0.97) (1.40) 

        
IncentivecompGoodwill 9.07e-10* 5.02e-09*** 1.92e-09* 2.72e-09 1.48e-08* 4.05e-09 2.51e-08*** 

 (1.78) (4.48) (1.92) (0.83) (1.95) (1.18) (3.20) 

        
IncentivecompRDefficiency 0.0000823*** 0.000190*** 0.000307** 0.00139*** 0.000868** -0.0000548 -0.000126 

 (4.80) (3.57) (2.56) (3.39) (2.12) (-0.60) (-0.80) 

        
_Iyear_2006 0.0108  -0.00270 0.0856 0.259* -0.0397 0.160 

 (0.24)  (-0.04) (0.79) (1.92) (-0.34) (1.05) 

        
_Iyear_2007 0.0143 -0.0186 -0.0614 0.00416 0.0761 0.0364 0.202 

 (0.32) (-0.43) (-0.92) (0.04) (0.63) (0.30) (1.60) 

        
_Iyear_2008 -0.302*** -0.309*** -0.367*** -0.311*** -0.349*** -0.251** -0.0639 

 (-6.41) (-7.40) (-5.06) (-3.23) (-3.07) (-2.34) (-0.56) 

        
_Iyear_2009 -0.317*** -0.335*** -0.389*** -0.302*** -0.336*** -0.338*** -0.136 

 (-6.98) (-8.45) (-5.46) (-2.85) (-2.88) (-3.16) (-1.18) 

        
_Iyear_2010 -0.226*** -0.263*** -0.281*** -0.359*** -0.174 -0.248** -0.0519 

 (-5.31) (-6.62) (-4.19) (-3.58) (-1.39) (-2.10) (-0.46) 
        

_cons 0.945*** 0.729*** 0.913*** 0.546 -1.085 1.081** 0.384 

 (4.44) (3.31) (2.96) (1.32) (-1.49) (2.32) (1.05) 

        
N 10749 8754 5639 1478 1313 1048 918 

R2 0.233 0.257 0.251 0.359 0.452 0.440 0.372 

Year dummies Yes Yes Yes Yes Yes Yes Yes 
Firm fixed effects No No No No No No No 

Industry dummies Yes Yes Yes Yes Yes Yes Yes 

t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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   Table 7 Results from Model 2 for each executive using total cash compensation 

 
Table 7 includes two sub-tables C1 and C2 which report Model 2 results of regressing IC Total Cash Compensation on the key IC variables and control 

variables (age, gender, ownership, duality and lnfirmsize) using OLS method associated with robust standard errors adjustment. I combine the results of all 

executives in each table to compare coefficients and significance. Age is each executive’s age. Gender is each executive’s gender that is a dummy variable 

equal to 1 if male, and 0 if female. Duality is CEO-Chairman duality that is a dummy variable equal to 1 if CEO is chairman, and 0 if not. Ownership is the 

ownership of the executive calculated by shares owned by the executive as reported / Com shares outstanding. LnFirmSize is log value of total firm market 

value. EVA is economic value added, FGV is future growth value growth, MVA is market value added, TSR is total shareholder return, Employees is 

employee number, Goodwill is firm goodwill, Productivity is sale/employees, and RD efficiency is R&D expense/sales. I create interaction variables as 

CashcompAge = Cash compensation*age, CashcompGender = Cashcomp*Gender, CashcompDuality = Cashcomp*Duality, CashcompOwnership = 

Cashcomp*Ownership, CashcompFirmsize = Cashcomp*Lnfirmsize, CashcompEVA = Cash*compEVA, CashcompMVA = Cashcomp*MVA, 

CashcompROA= Cashcomp*ROA, CashcompTSR = Cashcomp*TSR, CashcompCustomerorder = Cashcomp*Customerorder, CashcompLeverage = 

Cashcomp*Leverage, CashcompEmployeenumber = Cashcomp*Employeenumber, CashcompProductivity = Cashcomp*Productivity, CashcompFGV = 

Cashcomp*FGV, CashcompGoodwill = Cashcomp*Goodwill, and CashcompRDefficiency= Cashcomp*RDefficiency. Table 7-C dependent variable 

Tobin’s Q is Q = (Market value of equity + book value of debt) / book value of total assets, while it uses total cash compensation as the variable for 

interaction regression. Total Cash Compensation is Execucomp data item TOTAL_CURR (salary + bonus). Table C1 applies firm fixed effects, while 

Table C2 applies industry effects. In each group, I involve year dummies. Standard errors are adjusted for potential heteroskedasticity and absolute values 

of robust t-statistics are provided in parentheses. Asterisks denote significance at 0.01 (***), 0.05 (**), and 0.10 (*) levels, respectively. 

Table7-C1 (Model 2) Total Cash Compensation (Firm Fixed Effects) 

Dependent Variable 

Tobin’s Q 

 CEO  CFO  COO  CMO  CSO CTO  CHO  

        
Total Cash comp 0.0000829 0.000534* 0.000320 -0.00105 -0.000139 0.000609 -0.00161 

 (0.72) (1.90) (1.10) (-0.73) (-0.13) (0.38) (-0.78) 

        
Age 0.00163 0.00259 0.00109 -0.00430 -0.00850* 0.00598 -0.0130 

 (0.74) (0.76) (0.43) (-0.88) (-1.82) (0.55) (-1.44) 

        
Gender -0.0273 0.143 0.0626 0.0837 0.560*** -0.531 0.0600 

 (-0.17) (0.79) (0.64) (0.32) (3.90) (-0.91) (0.22) 

        
Duality 0.00188       

 (0.07)       

        
Ownership -0.0143 -0.638 0.201 47.15* 0.118 -3.383 -57.94** 

 (-0.71) (-0.65) (1.35) (1.72) (0.04) (-1.23) (-2.51) 
        

Lnfirmsize 0.227*** 0.287*** 0.282*** 0.390*** 0.394*** 0.518*** 0.193* 

 (9.99) (10.07) (8.07) (2.67) (3.84) (2.99) (1.75) 
        

EVA 8.32e-08** -0.00000139 -0.00000159 -0.0000315 0.000126** 0.0000777 0.000125 

 (2.29) (-0.53) (-0.82) (-0.86) (2.12) (0.93) (1.37) 
        

MVA 0.0000129*** 0.0000163*** 0.0000150*** 0.0000326* 0.0000627 0.0000189*** 0.000138*** 

 (3.89) (3.72) (4.20) (1.95) (1.64) (4.99) (4.93) 
        

ROA -0.00181*** -0.00134** -0.00402 0.0134 -0.0158** -0.0127*** 0.00407 

 (-3.95) (-2.39) (-1.51) (0.78) (-2.17) (-5.33) (0.61) 
        

TSR 0.000110 -0.00000039 0.000226** 0.00656** 0.00216 0.00138* 0.00162** 

 (1.38) (-0.03) (2.07) (2.54) (1.63) (1.87) (2.08) 
        

Customer Order -0.00000227 -0.00000926* 0.0000138** 0.00000555 -0.0000345 -0.0000743 0.0000544 

 (-0.67) (-1.86) (2.56) (0.57) (-1.12) (-1.08) (1.40) 
        

Leverage 0.000242*** 0.0000512 0.000427 -0.00220 0.00259* 0.00196 0.0137 

 (3.25) (0.48) (0.82) (-0.59) (1.87) (0.44) (1.63) 
        

Employees -0.00366** -0.00136 -0.00763*** -0.00338 -0.00450* 0.00268 -0.00904** 

 (-2.57) (-0.86) (-3.33) (-1.25) (-1.86) (0.50) (-2.07) 
        

Productivity 0.0000446** 0.0000508* -0.0000355* 0.0000738 0.000486 0.000131 -0.000101 

 (2.25) (1.76) (-1.94) (0.62) (1.39) (0.43) (-0.36) 
        

FGV 5.02e-08 2.33e-08 0.000000922** -0.00000256 -0.0000107 -0.00000172 0.0000146* 

 (0.94) (0.22) (2.38) (-1.56) (-1.50) (-0.44) (1.73) 
        

Goodwill -0.0000133** -0.000055*** -0.0000309*** 0.000104 -0.000276** -0.0000561* -0.0000988 

 (-2.03) (-4.88) (-3.08) (0.80) (-2.21) (-1.70) (-0.73) 
        

RD efficiency -0.0233** 0.176 -0.141 2.896* -2.714** -0.963 0.175*** 

 (-2.17) (0.98) (-0.35) (1.85) (-2.07) (-1.23) (5.69) 
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CashcompAge -0.000000209 -0.00000313 -0.00000218 0.00000941 0.00000961 -0.00000562 0.0000257 

 (-0.66) (-0.89) (-0.78) (0.99) (0.85) (-0.40) (1.25) 
        

CashcompGender -0.0000221 0.000137 0.0000557 0.000619 -0.000429* 0.000202 0.000464 

 (-0.20) (0.91) (0.55) (1.23) (-1.73) (0.39) (1.19) 
        

CashcompDuality -0.00000816       

 (-0.78)       
        

CashcompOwnership 0.0000172 0.00175 -0.000322 -0.152 -0.00406 0.00904 0.271** 

 (0.90) (0.68) (-0.79) (-1.64) (-0.53) (1.20) (2.50) 
        

CashcompFirmsize -0.00000629* -0.0000679** -0.0000359* 0.000113 -0.0000610 -0.0000684 -0.0000323 

 (-1.89) (-2.56) (-1.88) (0.77) (-0.73) (-0.43) (-0.21) 
        

CashcompEVA -7.23e-12 -8.80e-11 2.93e-09 3.10e-08 9.74e-08 8.24e-08 -0.000000308* 

 (-1.48) (-0.04) (1.63) (0.65) (0.62) (1.55) (-1.65) 
        

CashcompMVA -1.71e-09*** -5.25e-09*** -3.25e-09*** -1.36e-08* -4.61e-08 -1.67e-08** -0.000000145*** 

 (-2.76) (-3.72) (-2.86) (-1.75) (-1.45) (-2.47) (-4.88) 
        

CashcompROA 0.000000744 -0.00000237 0.00000161 -0.0000266 0.0000423** 0.0000159 -0.0000120 

 (0.90) (-0.68) (0.78) (-0.54) (2.16) (1.09) (-0.86) 
        

CashcompTSR -3.22e-08 -6.84e-10 -0.000000215** -0.00000717** -0.00000207 -0.00000273 -0.00000250** 

 (-1.40) (-0.10) (-2.11) (-2.23) (-1.26) (-1.40) (-2.40) 
        

CashcompCustomerorder 2.67e-10 2.75e-09** 1.73e-09 -5.45e-09 2.80e-08 1.54e-09 -5.91e-08 

 (1.40) (2.15) (1.30) (-1.63) (1.14) (0.15) (-1.14) 
        

CashcompLeverage -0.000000133*** 8.14e-09 -0.000000655 0.00000134 -0.00000617** -0.00000396 -0.0000308*** 

 (-2.74) (0.12) (-0.47) (0.35) (-2.55) (-0.42) (-2.85) 
        

CashcompEmployeenumber -0.000000166** 0.000000218 1.63e-08 -0.00000434** -0.00000192 -0.00000159 0.0000135 

 (-2.31) (0.34) (0.04) (-2.00) (-0.24) (-0.72) (1.45) 
        

CashcompProductivity -1.70e-09 -3.02e-09 3.42e-09 -0.000000144 -0.000000678* 1.50e-08 -0.000000124 

 (-0.30) (-0.13) (0.20) (-0.80) (-1.78) (0.04) (-0.16) 
        

CashcompFGV -1.11e-11 -3.38e-13 -6.31e-11 3.32e-10 8.94e-09* 7.29e-09** -1.95e-08 
 (-0.56) (-0.00) (-0.80) (0.24) (1.94) (2.21) (-1.64) 

        

CashcompGoodwill 4.16e-10 6.28e-09 6.71e-09*** -0.000000147 0.000000243* 4.65e-08* 0.000000129 
 (0.37) (1.58) (4.17) (-1.02) (1.87) (1.80) (0.65) 

        

CashcompRDefficiency 0.0000197* -0.000531 0.000259 -0.00107 0.00321* 0.000659 -0.000554*** 
 (1.89) (-1.03) (0.23) (-0.68) (1.85) (0.31) (-6.16) 

        

_Iyear_2006 -0.0408**  -0.0715*** -0.108 -0.106 -0.152** -0.137 
 (-2.38)  (-2.98) (-1.32) (-1.56) (-2.08) (-1.49) 

        

_Iyear_2007 -0.0768*** -0.0330 -0.129*** -0.115 -0.0570 -0.108 -0.0553 
 (-3.20) (-1.25) (-3.49) (-1.23) (-0.78) (-1.18) (-0.49) 

        

_Iyear_2008 -0.384*** -0.321*** -0.428*** -0.299** -0.465*** -0.475*** -0.316** 
 (-13.49) (-9.00) (-10.76) (-2.50) (-4.91) (-3.99) (-2.34) 

        

_Iyear_2009 -0.394*** -0.352*** -0.448*** -0.845*** -0.641*** -0.554*** -0.492*** 
 (-13.09) (-11.14) (-11.08) (-5.61) (-5.59) (-4.51) (-3.18) 

        

_Iyear_2010 -0.299*** -0.269*** -0.383*** -0.553*** -0.357*** -0.506*** -0.380** 
 (-9.70) (-8.87) (-9.09) (-4.10) (-2.99) (-3.91) (-2.27) 

        

_cons 0.310 -0.339 -0.0519 -0.804 0.0577 -0.838 1.149 
 (1.23) (-1.03) (-0.15) (-0.70) (0.08) (-0.48) (1.05) 

        

N 8952 6837 4722 1113 997 834 607 
R2 0.228 0.238 0.263 0.361 0.370 0.481 0.450 

Year dummies Yes Yes Yes Yes Yes Yes Yes 

Firm fixed effects Yes Yes Yes Yes Yes Yes Yes 
Industry dummies No No No No No No No 

t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table7-C2 (Model 2) Total Cash Compensation (Industry Effects) 

Dependent Variable 
Tobin’s Q 

 CEO  CFO  COO  CMO  CSO CTO  CHO  

        

Total Cash comp -0.000404*** -0.000248 -0.00108*** 0.00119 -0.0000814 -0.000688 -0.000153 
 (-3.32) (-0.93) (-3.21) (1.24) (-0.06) (-0.63) (-0.13) 

        

Age -0.00397** 0.00151 -0.00411* -0.00937** -0.00345 -0.00655 0.00116 
 (-1.99) (0.54) (-1.86) (-2.20) (-0.54) (-1.42) (0.12) 

        

Gender -0.0794 -0.106 -0.123 0.498** -0.316 -0.438 -0.0390 
 (-0.66) (-1.32) (-1.08) (2.29) (-0.92) (-1.38) (-0.24) 

        

Duality -0.122***       
 (-3.25)       

        

Ownership -0.0229* -3.009*** -0.769** 49.69*** 1.881 -2.244 -6.423 
 (-1.69) (-3.01) (-2.24) (2.74) (0.26) (-0.96) (-0.46) 

        

Lnfirmsize 0.197*** 0.207*** 0.141*** 0.359*** 0.555*** 0.320*** 0.288*** 
 (14.06) (10.51) (3.56) (4.39) (9.80) (4.73) (3.84) 

        

EVA 5.69e-08** 0.00000207 0.00000763* 0.0000249*** 0.000316*** 0.000169*** 0.000123 
 (2.18) (0.79) (1.92) (3.17) (3.30) (3.83) (1.55) 

        

MVA 0.0000207*** 0.0000206*** 0.0000215*** 0.0000299** 0.0000329 0.0000254 0.0000912*** 
 (4.27) (4.58) (2.86) (2.25) (0.82) (1.63) (4.07) 

        

ROA -0.00330* -0.00243 -0.00480 -0.0278 -0.0532*** -0.0138*** 0.0124 
 (-1.83) (-1.51) (-1.54) (-1.36) (-5.74) (-6.47) (1.30) 

        

TSR 0.000115 0.000000431 0.000265 0.00607** 0.00329** 0.00192*** 0.000938 
 (1.03) (0.03) (1.45) (2.20) (2.45) (2.65) (1.20) 

        

Customer Order -0.00000633*** -0.00000644*** -0.00000170 -0.0000113** -0.0000290 -0.00000829 0.00000757 
 (-4.98) (-4.19) (-0.52) (-2.50) (-1.52) (-0.86) (0.55) 

        
Leverage -0.000318 -0.000437** -0.000246 -0.00367* -0.00322 -0.00492 -0.000743 

 (-1.47) (-2.26) (-0.50) (-1.67) (-0.93) (-1.07) (-0.08) 

        
Employees -0.000136 -0.00120** -0.000863 -0.00322*** -0.00772** -0.00747** -0.00888*** 

 (-0.30) (-2.12) (-1.23) (-2.63) (-1.98) (-2.45) (-4.32) 

        
Productivity -0.0000173 -0.0000182 -0.0000360** -0.0000849** 0.0000587 0.000120 -0.0000974 

 (-1.55) (-1.22) (-2.26) (-2.03) (0.29) (0.46) (-0.68) 

        
FGV 5.17e-08 5.16e-09 0.00000101*** 0.000000104 -0.00000238 0.00000328* -0.00000352 

 (0.64) (0.06) (3.53) (0.20) (-0.40) (1.79) (-1.25) 

        
Goodwill -0.0000421*** -0.0000413*** -0.0000397*** -0.0000945** -0.000436*** -0.0000530** -0.000327*** 

 (-5.91) (-5.40) (-3.19) (-2.09) (-5.16) (-2.41) (-2.63) 

        
RD efficiency 0.00249 0.736** 0.274 -0.316 0.00586 1.333** 0.181*** 

 (0.17) (2.17) (1.19) (-1.17) (0.01) (2.18) (3.29) 

        
CashcompAge 0.00000156 -0.00000553 -0.000000988 0.00000238 0.0000157 -0.00000185 0.0000186 

 (1.57) (-1.23) (-0.39) (0.36) (1.14) (-0.25) (1.53) 

        
CashcompGender 0.000211** 0.000239** 0.000221 -0.000895** 0.000151 0.000636 -0.000126 

 (2.09) (2.10) (1.52) (-2.09) (0.20) (1.52) (-0.40) 

        
CashcompDuality 0.0000294       

 (1.55)       

        
CashcompOwnership 0.0000251* 0.00788*** 0.00212*** -0.152*** -0.00324 0.0155*** 0.0216 

 (1.82) (2.97) (2.96) (-2.66) (-0.19) (3.53) (0.43) 

        
CashcompFirmsize -0.00000535 -0.0000191 0.0000802** -0.000171* -0.000310*** -0.0000433 -0.000190* 

 (-1.01) (-0.77) (2.07) (-1.82) (-2.68) (-0.42) (-1.73) 

        
CashcompEVA -4.16e-12 -3.17e-09** -8.61e-10 -4.02e-08*** -0.000000100* -2.50e-08 -0.000000129 

 (-1.21) (-2.05) (-0.39) (-2.94) (-1.78) (-0.85) (-1.05) 

        
CashcompMVA -3.39e-09*** -6.48e-09*** -3.32e-09 -1.12e-08* 2.78e-08 -1.31e-08 -8.58e-08*** 
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 (-3.35) (-3.53) (-1.60) (-1.74) (0.53) (-1.32) (-3.93) 

        

CashcompROA 0.00000704*** 0.00000997*** 0.0000108** 0.0000828** 0.000114*** 0.0000327*** -0.00000387 
 (2.73) (2.98) (2.33) (2.06) (3.67) (3.02) (-0.17) 

        

CashcompTSR -3.39e-08 -8.07e-10 -0.000000272 -0.00000684* -0.00000343** -0.00000429** -0.00000119 
 (-1.05) (-0.10) (-1.53) (-1.95) (-2.10) (-2.32) (-1.17) 

        

CashcompCustomerorder 6.40e-10** 2.00e-09*** -3.04e-09 5.30e-09** -1.52e-08 1.46e-08* -1.80e-08 
 (2.37) (2.78) (-1.17) (2.24) (-0.56) (1.69) (-0.78) 

        

CashcompLeverage 0.000000102 0.000000224** 0.000000621 0.00000330 0.0000121 0.0000101 -0.0000110 
 (1.07) (2.35) (0.50) (1.57) (1.37) (1.03) (-0.92) 

        

CashcompEmployeenumber 3.27e-08 0.00000178*** 0.000000641 0.00000110 0.0000142 -0.000000547 0.00000943** 
 (0.26) (3.18) (1.09) (0.83) (1.44) (-0.23) (2.32) 

        

CashcompProductivity 2.33e-08*** 5.40e-08** 4.81e-08* 0.000000102** 0.000000811* -9.23e-08 0.000000421 
 (3.02) (2.03) (1.76) (2.05) (1.95) (-0.36) (1.54) 

        

CashcompFGV 1.86e-11 7.11e-11 -7.52e-11 -2.99e-10 9.75e-09 3.30e-10 2.00e-09 
 (0.60) (0.58) (-0.87) (-0.60) (1.31) (0.27) (0.32) 

        

CashcompGoodwill 4.17e-09*** 4.14e-09 -1.58e-09 0.000000114** 0.000000214** 2.85e-09 0.000000322** 
 (3.78) (1.28) (-0.27) (2.06) (2.37) (0.13) (2.49) 

        

CashcompRDefficiency 0.0000376 -0.00199** -0.000695 0.00174 0.00119 -0.000753 -0.000340** 
 (1.11) (-2.04) (-1.16) (1.36) (0.50) (-0.68) (-2.06) 

        

_Iyear_2006 -0.0664  -0.108 -0.185 -0.0252 -0.287** 0.176 
 (-1.46)  (-1.62) (-1.56) (-0.19) (-2.32) (0.94) 

        

_Iyear_2007 -0.0646 0.0150 -0.115* -0.0840 0.102 -0.134 0.219* 
 (-1.46) (0.29) (-1.79) (-0.64) (0.73) (-0.92) (1.66) 

        

_Iyear_2008 -0.311*** -0.245*** -0.426*** -0.210 -0.342*** -0.540*** 0.0403 
 (-6.30) (-4.96) (-6.65) (-1.20) (-2.82) (-4.52) (0.25) 

        

_Iyear_2009 -0.326*** -0.249*** -0.435*** -0.716*** -0.393*** -0.371** -0.122 
 (-6.59) (-5.11) (-6.97) (-4.62) (-2.65) (-2.48) (-0.79) 

        
_Iyear_2010 -0.252*** -0.172*** -0.368*** -0.532*** -0.190 -0.427*** 0.0654 

 (-5.59) (-3.59) (-6.12) (-3.93) (-1.30) (-2.98) (0.44) 

        
_cons 1.208*** 0.745*** 1.757*** -0.0257 -0.0854 1.060 -0.178 

 (4.78) (2.76) (4.23) (-0.04) (-0.13) (1.61) (-0.20) 

        

N 8952 6837 4722 1113 997 834 607 
R2 0.237 0.258 0.261 0.356 0.564 0.417 0.394 

Year dummies Yes Yes Yes Yes Yes Yes Yes 

Firm fixed effects No No No No No No No 
Industry dummies Yes Yes Yes Yes Yes Yes Yes 

t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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   Table 8 Results from Model 2 for each executive using total compensation 
 

Table 8 includes two sub-tables A1 and A2 which report Model 2 results of regressing IC Total Compensation on the key IC variables and control 

variables (age, gender, ownership, duality and lnfirmsize) using OLS method associated with robust standard errors adjustment. I combine the results of all 

executives in each table to compare coefficients and significance. Age is each executive’s age. Gender is each executive’s gender that is a dummy variable 

equal to 1 if male, and 0 if female. Duality is CEO-Chairman duality that is a dummy variable equal to 1 if CEO is chairman, and 0 if not. Ownership is the 

ownership of the executive calculated by shares owned by the executive as reported / Com shares outstanding. LnFirmSize is log value of total firm market 

value. EVA is economic value added, FGV is future growth value growth, MVA is market value added, TSR is total shareholder return, Employees is 

employee number, Goodwill is firm goodwill, Productivity is sale/employees, and RD efficiency is R&D expense/sales. I create interaction variables as 

TotalcompAge = Total compensation*age. TotalcompGender = Totalcomp*Gender. TotalcompDuality = Totalcomp*Duality. TotalcompOwnership = 

Totalcomp*Ownership. TotalcompFirmsize = Totalcomp*Lnfirmsize. TotalcompEVA = Total*compEVA. TotalcompMVA = Totalcomp*MVA. 

TotalcompROA= Totalcomp*ROA. TotalcompTSR = Totalcomp*TSR. TotalcompCustomerorder = Totalcomp*Customerorder. TotalcompLeverage = 

Totalcomp*Leverage. TotalcompEmployeenumber = Totalcomp*Employeenumber. TotalcompProductivity = Totalcomp*Productivity. TotalcompFGV = 

Totalcomp*FGV. TotalcompGoodwill = Totalcomp*Goodwill. TotalcompRDefficiency= Totalcomp*RDefficiency. Table 8-A dependent variable Tobin’s 

Q is Q = (Market value of equity + book value of debt) / book value of total assets. Table A uses total compensation (total comp) as the variable for 

interaction regression. Total compensation is Execucomp data item TDC1 (salary + bonus + other annual + restricted stock grants + LTIP payouts + all 

other + value of option grants). Table A1 applies firm fixed effects, while Table A2 applies industry effects. In each group, I involve year dummies. 

Standard errors are adjusted for potential heteroskedasticity and absolute values of robust t-statistics are provided in parentheses. Asterisks denote 

significance at 0.01 (***), 0.05 (**), and 0.10 (*) levels, respectively. 

Table8-A1 (Model 2) Total Compensation (Firm Fixed Effects) 

Dependent Variable 

Tobin’s Q 

 CEO  CFO  COO  CMO  CSO  CTO  CHO  

        
Total comp 0.00000821 0.0000151 -0.000147 -0.000269 -0.000297 -0.000164 0.000544*** 

 (0.47) (0.39) (-1.28) (-1.04) (-0.76) (-0.71) (2.86) 

        
Age 0.00348 0.000359 0.001000 -0.000142 -0.00746** 0.00469 0.00396 

 (1.14) (0.17) (0.41) (-0.04) (-2.38) (0.72) (1.04) 

        
Gender -0.0124 0.0287 -0.0476 0.509** 0.534 -0.0305 0.257 

 (-0.11) (0.35) (-0.28) (2.00) (1.62) (-0.07) (1.19) 

        
Duality -0.0735       

 (-1.20)       

        
Ownership 0.0118** 0.161 -0.0720 -2.282 -6.292 -1.109 0.115** 

 (2.28) (1.46) (-0.27) (-0.74) (-1.62) (-0.74) (2.32) 

        

Lnfirmsize 0.235*** 0.229*** 0.252*** 0.364*** 0.273*** 0.265*** 0.157*** 

 (6.54) (9.60) (6.04) (5.08) (4.08) (3.55) (2.69) 
        

EVA -0.000000729 -0.00000281** -0.000000290 -0.0000758** 0.0000495 0.0000123 -0.0000844** 

 (-0.76) (-2.43) (-0.17) (-2.06) (1.19) (0.55) (-2.55) 
        

MVA 0.0000173*** 0.0000139*** 0.0000186*** 0.0000418*** 0.0000581*** 0.0000298*** 0.0000989*** 

 (3.97) (4.17) (3.36) (3.05) (3.39) (3.33) (2.89) 
        

ROA -0.0107 -0.00662 -0.00916 -0.000500 -0.000897 -0.00963*** 0.000368 

 (-1.00) (-1.03) (-1.09) (-0.14) (-0.26) (-12.79) (0.11) 
        

TSR 0.0000113 0.0000487 -0.0000598 0.000389 -0.000117 0.000229 0.000398 

 (1.28) (1.25) (-0.43) (0.48) (-0.18) (0.73) (0.77) 
        

Customer Order -0.00000341 -0.00000239 0.0000134* 5.46e-08 -0.0000260 -0.0000692 0.000000171 

 (-0.92) (-0.62) (1.88) (0.01) (-0.66) (-1.03) (0.01) 

        

Leverage 0.000182 0.0000855 0.000908 0.00159 0.00123 0.00237 0.00201 

 (1.16) (0.96) (1.58) (0.24) (1.41) (0.69) (0.61) 
        

Employees -0.00336** -0.00251* -0.00835*** -0.0100*** -0.00202 0.0134 -0.00255 

 (-2.29) (-1.90) (-3.33) (-2.74) (-0.24) (1.34) (-1.10) 
        

Productivity 0.0000460 0.0000559 -0.0000321 -0.0000208 0.0000541 0.0000156 0.000217 

 (1.29) (1.52) (-1.52) (-0.22) (0.10) (0.04) (1.18) 
        

FGV 0.000000310*** 0.000000297** 0.000000303 -0.00000354** -0.00000186 0.00000136 -0.00000108 

 (2.98) (2.27) (0.57) (-2.21) (-0.59) (0.60) (-1.37) 
        

Goodwill -0.0000270*** -0.0000479*** -0.0000265 -0.0000182 -0.000228* -0.0000279 -0.000134*** 

 (-2.63) (-4.97) (-1.54) (-0.75) (-1.92) (-1.20) (-2.82) 
        

RD efficiency -0.156 -0.0217 -0.772 0.631 -0.183* -1.113* -0.0887 
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 (-1.05) (-0.51) (-1.14) (0.64) (-1.72) (-1.87) (-1.34) 

        

TotalcompAge -1.04e-08 2.61e-08 0.000000856 -0.000000746 0.00000238 0.000000531 -0.000000465 
 (-0.05) (0.03) (1.09) (-0.49) (1.32) (0.27) (-0.26) 

        

TotalcompGender -0.00000524 0.00000537 0.000122 -0.0000728 -0.000374 0.0000563 -0.0000515 
 (-0.40) (0.35) (1.38) (-1.19) (-1.26) (0.85) (-0.88) 

        

TotalcompDuality 0.00000335       
 (1.14)       

        

TotalcompOwnership -0.00000458** -0.000221 0.0000538 0.00753 0.00734 0.000269 -0.000340*** 
 (-2.09) (-1.01) (0.35) (1.23) (1.25) (0.28) (-3.91) 

        

TotalcompFirmsize -0.00000161 -0.00000396 -0.00000368 0.0000380 0.0000612* 0.0000115 -0.0000401* 
 (-1.08) (-1.44) (-1.41) (1.14) (1.80) (0.50) (-1.83) 

        

TotalcompEVA 5.27e-11 3.18e-10** 3.42e-10 3.34e-08** 5.99e-09 1.83e-09 7.92e-08*** 
 (0.83) (2.44) (0.75) (2.06) (0.57) (0.49) (3.78) 

        

TotalcompMVA -6.73e-10*** -7.92e-10*** -6.99e-10 -7.57e-09*** -5.96e-09*** -3.42e-09*** -1.53e-08** 
 (-3.40) (-2.90) (-1.47) (-3.55) (-4.34) (-2.80) (-2.43) 

        

TotalcompROA 0.00000109 0.00000130 -0.00000305 -0.00000249 -0.000000355 0.00000193 0.00000115 
 (1.27) (1.28) (-0.67) (-0.66) (-0.10) (1.18) (0.45) 

        

TotalcompTSR -1.85e-09 -2.18e-08 5.38e-08 0.00000142* 0.000000206 0.000000373 -0.000000456 
 (-1.29) (-1.32) (0.61) (1.83) (0.36) (0.95) (-0.87) 

        

TotalcompCustomerorder 5.13e-11 1.91e-10 5.94e-10 5.49e-10 2.93e-09 3.69e-09 6.01e-09 
 (0.87) (0.75) (1.02) (0.39) (0.49) (0.77) (1.50) 

        

TotalcompLeverage -5.59e-08 -4.01e-08 -0.000000771 -0.000000729 -0.000000901* -0.00000161 -0.00000205 
 (-1.27) (-1.57) (-1.36) (-0.28) (-1.83) (-0.59) (-1.36) 

        

TotalcompEmployeenumber -1.37e-08 -4.46e-08 8.12e-08 0.000000820 -0.000000772 -0.00000135 -0.00000240*** 
 (-0.86) (-0.66) (0.59) (1.21) (-0.29) (-1.21) (-2.79) 

        

TotalcompProductivity 3.19e-10 -7.94e-09 2.56e-09 -3.25e-08 -5.24e-08 3.02e-09 -0.000000124 
 (0.17) (-1.19) (0.81) (-0.84) (-0.23) (0.03) (-1.61) 

        
TotalcompFGV -1.01e-11*** -5.29e-11** 1.46e-11 1.49e-09*** -5.93e-10 1.86e-10 2.89e-09*** 

 (-2.83) (-2.04) (0.32) (2.80) (-0.45) (0.37) (3.22) 

        
TotalcompGoodwill 8.52e-10** 1.64e-09** -1.23e-10 -3.95e-09** 2.16e-08** 2.39e-09 6.74e-09 

 (2.22) (2.07) (-0.09) (-2.07) (2.03) (0.62) (0.89) 

        
TotalcompRDefficiency 0.0000713 -0.00000336 0.00130 -0.000202 0.000194 0.0000388 0.0000978 

 (1.02) (-0.09) (1.08) (-0.29) (0.36) (0.15) (1.51) 

        
_Iyear_2006 -0.0159  -0.131* -0.0718 0.0395 -0.0568 0.0871 

 (-0.91)  (-1.81) (-1.05) (0.56) (-0.95) (1.25) 

        
_Iyear_2007 -0.0327 -0.0767** -0.141*** -0.148* -0.0776 -0.00741 0.127 

 (-0.82) (-2.41) (-3.46) (-1.94) (-1.23) (-0.10) (1.39) 

        
_Iyear_2008 -0.350*** -0.387*** -0.467*** -0.391*** -0.524*** -0.490*** -0.179* 

 (-8.52) (-13.25) (-8.35) (-4.29) (-6.84) (-4.66) (-1.71) 

        
_Iyear_2009 -0.338*** -0.370*** -0.390*** -0.756*** -0.515*** -0.696*** -0.202** 

 (-4.86) (-11.23) (-5.55) (-7.19) (-6.23) (-7.31) (-2.12) 

        
_Iyear_2010 -0.273*** -0.305*** -0.361*** -0.535*** -0.348*** -0.528*** -0.0907 

 (-5.48) (-11.93) (-8.43) (-5.44) (-3.62) (-5.79) (-0.80) 

        
_cons 0.222 0.392* 0.321 -0.593 0.576 0.358 0.125 

 (0.90) (1.88) (0.89) (-1.03) (1.04) (0.41) (0.24) 

N 10930 8898 5738 1516 1339 1082 925 
R2 0.126 0.098 0.136 0.360 0.336 0.383 0.435 

Year dummies Yes Yes Yes Yes Yes Yes Yes 

Firm fixed effects Yes Yes Yes Yes Yes Yes Yes 
Industry dummies No No No No No No No 

t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table8-A2 (Model 2) Total Compensation (Industry Effects) 

Dependent Variable 
Tobin’s Q 

 CEO  CFO  COO  CMO  CSO CTO  CHO  

        

Total comp -0.0000197 0.000124 -0.00000687 -0.000214 0.000615** -0.000313 -0.000221** 

 (-1.15) (1.09) (-0.14) (-1.19) (1.97) (-1.51) (-2.00) 

        

Age -0.00506** 0.0104 0.00513 -0.00380 -0.00348 -0.000215 0.000896 
 (-2.37) (1.45) (0.84) (-1.12) (-0.88) (-0.05) (0.20) 

        

Gender 0.241** -0.0419 -0.0130 0.206 1.227*** -0.283 0.00739 
 (2.49) (-0.50) (-0.14) (1.49) (2.97) (-1.15) (0.07) 

        

Duality 0.00517       
 (0.08)       

        

Ownership 0.0103* -0.129 -0.335 3.687 -4.670** 0.813 -0.0375 
 (1.89) (-0.73) (-1.07) (0.60) (-2.32) (0.32) (-0.19) 

        

Lnfirmsize 0.154*** 0.131** 0.101 0.275*** 0.455*** 0.280*** 0.173*** 
 (3.24) (2.41) (1.26) (5.37) (8.32) (7.12) (4.87) 

        

EVA -0.00000012 -0.00000432** 0.00000530* -0.00000681 0.0000163 0.0000959** 0.0000442 

 (-0.09) (-2.09) (1.74) (-1.56) (0.53) (1.97) (1.16) 

        

MVA 0.0000231*** 0.0000210*** 0.0000307*** 0.0000282* 0.0000772*** 0.0000517*** 0.0000841*** 
 (3.67) (4.48) (3.70) (1.86) (3.80) (3.05) (3.14) 

        

ROA -0.0137 -0.0158 -0.0121 -0.00899 -0.0332*** -0.0106*** 0.00842* 
 (-1.39) (-1.32) (-1.34) (-0.77) (-3.57) (-6.02) (1.84) 

        

TSR 0.0000203 0.000241 0.000237 0.000114 0.000964*** 0.000293 0.00103** 
 (1.23) (1.45) (1.22) (0.14) (2.67) (1.16) (2.17) 

        

Customer Order -0.00000154 -0.00000159 -0.00000401 -0.0000142*** -0.0000578*** 0.00000689 -0.00000246 
 (-0.70) (-0.55) (-0.85) (-2.77) (-3.20) (0.75) (-0.29) 

        

Leverage -0.0000624 -0.000301 -0.000241 -0.0123 0.00291 0.00184 0.00476 
 (-0.28) (-1.54) (-0.38) (-1.56) (1.23) (0.50) (0.66) 

        
Employees -0.00117* -0.00127** -0.00206*** -0.00408*** -0.00569*** -0.0103*** -0.00230 

 (-1.94) (-2.56) (-3.49) (-3.07) (-3.08) (-2.64) (-1.58) 

        
Productivity 0.00000662 0.0000247 -0.0000332*** -0.0000198 -0.000335* -0.000310 0.0000999 

 (0.49) (1.13) (-3.23) (-0.45) (-1.91) (-1.40) (0.79) 

        
FGV 0.000000351* 0.000000258 0.000000997** 0.000000372 -0.00000452 0.00000430*** -0.00000180 

 (1.80) (0.95) (2.50) (0.48) (-0.84) (3.02) (-0.98) 

        
Goodwill -0.0000488*** -0.0000598*** -0.0000462*** -0.0000374 -0.000271*** -0.0000787*** -0.000172*** 

 (-3.73) (-6.23) (-3.16) (-1.39) (-4.79) (-3.96) (-4.96) 

        
RD efficiency -0.0209 0.0527 -0.0574 -0.0872 -0.379** 1.187*** 0.219 

 (-1.11) (0.51) (-0.92) (-0.51) (-2.39) (2.79) (1.31) 

        
TotalcompAge 0.000000120 -0.00000422** -0.00000156 -0.00000213 0.00000227 -0.00000191 0.00000395*** 

 (0.49) (-1.97) (-1.39) (-1.63) (0.72) (-0.87) (2.94) 

        
TotalcompGender -0.0000102 0.0000362 0.00000336 -0.0000379 -0.00106*** 0.000155** -0.000147*** 

 (-0.91) (1.01) (0.13) (-0.61) (-2.98) (2.26) (-2.65) 

        
TotalcompDuality -0.00000816       

 (-1.08)       

        
TotalcompOwnership -0.00000520* 0.000187 0.000131 0.00291 0.00719*** 0.00284* -0.000431*** 

 (-1.80) (0.55) (0.84) (0.33) (3.22) (1.92) (-4.39) 

        
TotalcompFirmsize -0.000000267 -0.00000214 0.00000393 0.00000814 -0.0000193 0.00000456 0.00000881 

 (-0.12) (-0.24) (0.52) (0.43) (-0.55) (0.30) (0.75) 

        
TotalcompEVA 9.44e-12 4.90e-10** -6.58e-11 1.50e-09 -1.31e-08* -1.43e-08** -6.32e-09 

 (0.11) (2.09) (-0.15) (1.19) (-1.79) (-2.07) (-0.30) 

        
TotalcompMVA -8.64e-10*** -1.25e-09** -1.40e-09*** -2.59e-09 -6.93e-09*** -4.95e-09** -1.31e-08*** 

 (-2.85) (-2.28) (-2.75) (-1.41) (-3.71) (-2.17) (-2.72) 
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TotalcompROA 0.00000263** 0.0000101** 0.00000632 0.0000248*** 0.0000180** 0.0000103*** 0.00000406 

 (2.28) (2.05) (1.57) (4.00) (2.54) (3.75) (0.94) 

        
TotalcompTSR -3.40e-09 -0.000000107 -6.28e-08 -6.05e-08 -0.00000082*** -7.47e-08 -0.00000099** 

 (-1.22) (-1.48) (-1.30) (-0.16) (-2.70) (-1.41) (-2.09) 

        
TotalcompCustomerorder -3.56e-11 1.64e-10 -9.61e-11 1.02e-09* -2.67e-09 -7.37e-10 -2.62e-09 

 (-0.42) (0.50) (-0.20) (1.81) (-0.60) (-0.45) (-0.98) 

        
TotalcompLeverage -2.21e-08 3.87e-08 0.000000150 0.00000460 -0.00000187 -0.000000161 -0.00000767** 

 (-0.44) (0.82) (0.24) (1.51) (-0.83) (-0.07) (-2.30) 

        
TotalcompEmployeenumber 4.62e-08 0.000000186** 0.000000291*** 0.000000716** 0.00000348** 0.00000113 0.000000457 

 (1.29) (2.35) (3.50) (2.14) (2.04) (1.55) (0.95) 

        
TotalcompProductivity 1.29e-09 -5.99e-09 8.71e-09*** 6.00e-09 0.000000600*** 9.79e-08* 7.02e-09 

 (0.83) (-0.82) (3.07) (0.36) (4.14) (1.74) (0.08) 

        
TotalcompFGV -8.41e-12 -2.90e-11 -1.66e-11 1.36e-11 2.15e-09** -4.76e-10 1.76e-09 

 (-1.23) (-0.57) (-0.45) (0.08) (2.17) (-1.15) (1.58) 

        
TotalcompGoodwill 1.19e-09** 3.29e-09** 5.45e-10 3.14e-09 1.61e-08** 3.75e-09 2.86e-08*** 

 (2.05) (2.20) (0.33) (1.00) (2.21) (1.02) (3.68) 

        
TotalcompRDefficiency 0.0000484*** 0.000109 0.000112 0.000984*** 0.000862** 0.000142** -0.000151 

 (2.74) (1.28) (0.80) (2.80) (2.40) (2.01) (-0.90) 

        
_Iyear_2006 0.0354  0.0131 0.112 0.263** 0.0587 0.154 

 (0.76)  (0.18) (1.00) (2.08) (0.50) (1.00) 

        
_Iyear_2007 0.0441 0.00258 0.0157 -0.0104 0.0763 0.0860 0.196 

 (0.92) (0.05) (0.18) (-0.09) (0.64) (0.69) (1.55) 

        
_Iyear_2008 -0.279*** -0.321*** -0.365*** -0.236* -0.369*** -0.129 -0.0457 

 (-4.82) (-5.43) (-5.39) (-1.67) (-3.40) (-0.68) (-0.40) 

        
_Iyear_2009 -0.285*** -0.314*** -0.256* -0.334*** -0.345*** -0.322*** -0.157 

 (-4.51) (-5.11) (-1.80) (-3.17) (-3.11) (-2.60) (-1.37) 

        
_Iyear_2010 -0.224*** -0.269*** -0.230*** -0.346*** -0.191 -0.174 -0.0708 

 (-5.33) (-6.43) (-2.82) (-3.32) (-1.60) (-1.45) (-0.63) 
        

_cons 1.099*** 0.634* 0.842** 0.483 -1.355* 0.865 0.525 

 (3.44) (1.72) (2.55) (1.05) (-1.75) (1.63) (1.42) 

        
N 10930 8898 5738 1516 1339 1082 925 

R2 0.181 0.181 0.164 0.309 0.461 0.350 0.379 

Year dummies Yes Yes Yes Yes Yes Yes Yes 
Firm fixed effects No No No No No No No 

Industry dummies Yes Yes Yes Yes Yes Yes Yes 

t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 9 Conclusive results of contribution significance  

Table 9 has two sub-tables M1 and M2, which report the conclusive results of contribution significance in Model 1 and 

Model 2, respectively. Table9-M1 shows the results of year effect, firm plus year effect and industry plus year effect for 

incentive compensation, cash compensation and total compensation, respectively, and then generates the conclusion of free-

rider problem based on the significant relationship between executive compensation and his/her role contribution from a 

comprehensive perspective.  In Table9-M1, I use the mark √ to present that key contribution indicators have strong 

significant influence on executive compensation; the mark ∆ to present that key contribution indicators have moderate 

significant influence on executive compensation; and the mark × to present that key contribution indicators have weak or no 

significant influence on executive compensation. Table9-M2 shows the results of firm plus year effect and industry plus 

year effect for incentive compensation, cash compensation and total compensation, respectively, and then comes to the 

conclusion whether executive compensations rewarded by his/her role contribution have significant influence on firm 

valuation from a comprehensive perspective. In Table9-M2, I use the mark √ to present that the interaction variables of key 

contribution indicators and executive compensation have strong significant influence on Tobin’s Q as the proxy of firm 

valuation; the mark ∆ to present that the interaction variables of key contribution indicators and executive compensation 

have moderate significant influence on Tobin’s Q as the proxy of firm valuation; the mark × to present that the interaction 

variables of key contribution indicators and executive compensation have weak or no significant influence on Tobin’s Q as 

the proxy of firm valuation. 

 

Table 9-M1 Conclusive results of contribution significance in Model 1 

 Effects CEO CFO COO CMO CSO CTO CHO 

Incentive comp 

Year ∆ ∆ ∆ ∆ √ √ × 
Firm + Year ∆ ∆ × × √ × × 

Industry + Year ∆ ∆ ∆ ∆ √ × × 

Cash comp 

Year ∆ ∆ ∆ √ √ √ × 
Firm + Year ∆ ∆ × × √ × × 

Industry + Year ∆ ∆ ∆ √ √ × × 

Total comp 

Year √ ∆ ∆ √ √ √ × 
Firm + Year √ ∆ × ∆ √ × × 

Industry + Year √ ∆ √ √ √ × × 

Free-rider problem 
Exist or not 

Comprehensively 
No Risk Moderate Risk No Yes Yes 

 

√ the mark means that key contribution indicators have strong significant influence on executive compensation; 

∆ the mark means that key contribution indicators have moderate significant influence on executive compensation; 

× the mark means that key contribution indicators have weak or no significant influence on executive compensation. 

 

Table 9-M2 Conclusive results of contribution significance in Model 2 

 Effects CEO CFO COO CMO CSO CTO CHO 

Incentive comp 
Firm + Year √ √ × × × × √ 

Industry + Year √ √ √ ∆ × × × 

Cash comp 
Firm + Year ∆ ∆ × × × × × 

Industry + Year ∆ √ ∆ √ × × √ 

Total comp 
Firm + Year ∆ ∆ × ∆ × × √ 

Industry + Year ∆ √ √ ∆ × √ × 

Compensation reward by  

Role Contribution  

Significant influence 

on Firm Valuation 
Yes Yes Moderate Moderate No Little Moderate 

 

√ the mark means that the interaction variables of key contribution indicators and executive compensation have strong 

significant influence on Tobin’s Q as the proxy of firm valuation; 

∆ the mark means that the interaction variables of key contribution indicators and executive compensation have moderate 

significant influence on Tobin’s Q as the proxy of firm valuation; 

× the mark means that the interaction variables of key contribution indicators and executive compensation have weak or no 

significant influence on Tobin’s Q as the proxy of firm valuation. 
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