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u        I present and estimate a dynamic model of chief executive officer (CEO) 

compensation and effort provision. 

u        I find that variation in CEO attributes explains the majority of variation in 

compensation (equity and total) but little of the variation in firm value. 

u        The primary drivers of cross-sectional compensation are risk aversion and 

influence on the board. 

u        Additionally, I estimate the magnitude of CEO agency issues. Removing CEO 

influence increases shareholder value in the typical firm by 1.74%, making CEOs risk 

neutral increases shareholder value by 16.12%, and removing all agency frictions 

increases shareholder value by 28.99%. 

Abstract
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结构方程模型（SEM）是一种建立、估计和检验因果关系模型的方法，
模型中既包含有可观测的显在变量，也包含无法直接观测到的潜在变量，
SEM能够对抽象的概念进行估计与检验，主要用于解决社会科学研究中
的多变量问题，用于处理复杂的多变量研究数据的探究与分析。

步骤：1、模型建立 2、模型识别 3、模型估计 4、模型评价与修正



Despite the considerable academic interest and research into executive compensation, 
there is still much I do not understand about its underlying determinants.
 Graham et al. (2012)                                         
                                            
                                              observable 
         manager attribute
                                              unobservable                  manager fixed effect
                                              observable
         enterprise attribute
                                              unobservable

CEO-specific attributes play a significant role in determining the size and composition 
of pay.

Estimating a fixed effect does not clarify which determinants are important for executive 
compensation.                                    
 

1.Introduction
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contribution

u While the estimation of risk and effort aversion, or managerial productivity, 

are standard in the CEO compensation structural estimation literature, the 

inclusion of reservation value and influence are novel. 

u While suboptimal behavior by the board of directors has been studied,but it 

has not been directly studied within a contracting model.  

u The paper also contributes to the broader literature using structural 

estimation to answer questions in financial economics 



2.Model          

      a dynamic game with three participants:   the CEO, the firm’s board of 

directors, and its shareholders.                                                    

                                                        CEO                                 moral hazard problem 
CEO’s employment contract      Board of Directors   
                                                        Shareholders                 a combination of shareholder 
                                                                                                           value and CEO utility 

           
                                                  CEO  attributes 
CEO’s employment contract
                                                      firm’s economic environment
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2.1The compensation contract 

Equity grant as  unvested restricted stock , and assume the CEO does not 

receive dividends or trade his shares during his tenure. At retirement his equity 

stake fully vests .

                                                                              ——useful simplification 

Does not include incentive-related  cash bonuses 

      1.the bulk of a CEO’s incentives comes from changes in the value of  his stock 

ownership, not bonuses 

      2. many CEOs are paid bonuses for actions that are not necessarily value- maximizing. 

      3. a bonus or pay increase(being related to incentives) could reflect an increase in the 

CEO’s outside option 



2.2 CEO
Risk-averse ：
              The utility he receives in period t is:

effort-averse ：
               effort cost approaches infinity as effort approaches one:

CEO  utility：
      Before the firm hires the CEO:

 
     After the firm hires the CEO:

CEO chooses the effort level :



After the CEO’s contract is agreed upon, the firm’s current output is realized, and 

the firm pays a dividend to its shareholders, net of the CEO’s salary: 

Productivity’s  realization each period is dependent on the CEO’s effort from the 

previous period. Specifically: 

2.3 Firm value



Once the dividend is paid, the CEO separates from the firm with probability p t . 

l If the CEO retires, the firm is worth its termination value V R ( z t , a t ), which I 

define below. 

l If he remains with the firm, the next period begins. Total firm value can be written 

recursively as: 

l I now define shareholder value, using the recursive equation: 



The CEO quits with probability: 

For s ≥t R , where t R is the period in which separation occurs:

With this definition of future firm productivity, termination value is: 

 



Board maximize a weighted average of shareholder value and future CEO utility 

(ignoring the CEO’s utility from current cash compensation). At the beginning of 

the final period of the CEO’s tenure, the board solves: 

in period t , the board solves the recursive problem ：

2.4 Board



2.5 Solution
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3.Data and estimation

3.1Data

Sample : Publicly traded U.S. firms over the 1992 to 2014 period
Data : CEO ownership, compensation, tenure, and insider board  representation  
                                                                                                                              ——Execucomp
            financial statement data 、operating income、book assets and market 
value.                                                                                                                    ——Compustat
            return 、stock volatility ——CRSP
            large blockholders——IRRC 
            institutional ownership——Thomson Financial 
Remove data :
                        missing values, negative or zero assets or market values, and negative equity 
                  ownership .
                        Observations from a CEO’s first year in office .
                        founder CEOs 
                        the top 0.5% of the CEO percentage delta distribution 
         21,225 firm-CEO-year observations for 2288 firms 



Table1--Descriptive  statistics





3.3 Identification

Parameter moments:

    Split the parameter vector into two groups: 
ü   Economic environment parameters { ρ, σ, η} ——obvious empirical proxy 
ü   CEO attributes { γ, ψ, ω, λ}
       
           cash flow growth for firm i in year t 

           estimate the cash flow autocorrelation

                       
                        φ ——serial correlation of within-firm cash flows——ρ
                        g—— the within-firm variance ——σ
                        firm scale——mean log market value——η



ü  CEO attributes { γ, ψ, ω, λ}.——no obvious empirical proxies 

    λ——CEO equity exposure（ equity shares + the delta of his stock options ）——the 

mean of the logarithm of one plus CEO delta 

    ω ——the mean of the logarithm of one plus total cash compensation (salary plus 

bonuses)

A more difficult identification problem is separately identifying risk aversion ( γ) from effort 

aversion ( ψ).

Ø the mean ratio of cash to total annual compensation(salary + new equity grants) 
Ø within-firm sensitivity of CEO delta and firm value. 

extra moments:

within-firm sensitivity of cash compensation to firm value
within-firm serial correlation of CEO delta
within-firm serial correlation of cash compensation. 



3.4. Estimation results: full sample
Table 2

γ  &ψ

γ  &ψ

  λ
 ω

   ρ

   σ

   η



    该表给出了参数对表2中报告的估计时刻的标准化灵敏度，标准化灵敏度
范围从-1到+1，幅度越大表示灵敏度越高，空白条目表示敏感度的绝对值大

小小于0.250。

γ  &ψ

γ  &ψ

  λ
 ω

   ρ

   σ

   η



3.5. Estimation results: cross section 

Table 4   Distribution of structural parameters in the cross section.





4. The effect of CEO attributes 

4.1Comparative statics
Table 6

Compensation---CEO attributes
Firm/shareholder value---economic environment



4.2 Removing heterogeneity

Table 7



4.3 Cross-sectional regressions

Table 8



p CEO attributes are the drivers of most of the heterogeneity in pay and 

equity incentives in the cross section of CEOs. The primary drivers of cross-

sectional compensation are risk aversion and influence on the board. 

p CEO attributes also contribute to the heterogeneity in firm value, parameters 

for the economic environment explain a much larger portion of the variation. 



     The model includes three agency frictions: risk aversion, effort aversion, and 

CEO influence on pay. 

     This section quantifies the impact these frictions have on shareholder value and 

executive pay by removing each friction for the full sample, the cross section, and 

samples formed using governance proxies.

5.1 Full sample and cross section                           5.2. Governance
• remove CEO influence
• remove risk aversion and  CEO influence
• remove all agency frictions 

5. Quantifying agency costs 



5.1. Full sample and cross section
Table 9---Removing agency frictions. 

？

Removing agency frictions increase shareholder value



5.2. Governance
Table 10---Parameter estimation

these costs are lower in firms thought to have 
better corporate governance



Table 11---Removing agency frictions: governance 

Removing agency frictions increase shareholder value.



5.3. Discussion 
Ø 5.3.1. The persistence of influence 

The paper identifies and quantifies this influence, it does not explain its source or why it 

continues to exist. 

l  λ  is negatively correlated with both risk and effort aversion, suggesting more able CEOs 

also wield greater influence over their compensation .

l Firms with lower insider board representation have CEOs with less influence. In their 

model, corporate governance is endogenously persistent, so a new CEO faces a similar 

governance environment to the previous CEO.

l Firms with more institutional ownership have CEOs with less influence,the costs 

associated with removing CEO influence are un-known, it could even be optimal to allow 

some influence to persist.  



Ø 5.3.2. Risk aversion and stock options 

l High levels of risk aversion decrease shareholder value. One tool firms have 

available to counteract risk aversion is the use of options to make managerial 

contracts more convex.

l option effectiveness increases as risk aversion decreases, the relation is 

weak.This result suggests firms do not use stock options to counteract CEO risk 

aversion.



Ø     In this paper, I seek to better understand CEO compensation by identifying its underlying 

determinants and examining their effects on executive pay, equity incentives, and shareholder value. 

Ø     My primary interest lies in CEO- specific attributes: risk aversion, effort aversion, bargaining 

power, and influence on the board. I find that all four of these attributes significantly affect pay, 

incentives, and value. 

Ø     I quantify the costs of agency frictions (risk aversion, effort aversion, and influence) to 

shareholders, and provide evidence that these costs are lower in firms thought to have better 

corporate governance, although better governance does not appear to remove the costs completely.

Ø      Additionally, I show that CEO attributes are the drivers of most of the heterogeneity in pay and 

equity incentives in the cross section of CEOs. While CEO attributes also contribute to the 

heterogeneity in firm value, parameters for the economic environment explain a much larger portion 

of the variation. 

6.Conclusion 




