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Abstract 
In the past research on equity incentives, the influence of incentive system on 
individual psychological factors was often neglected. From the perspective of 
behavioral company finance, this paper takes executives from 2010 to 2016 
China A-share listed companies as research samples to research framework 
for overconfidence, executive equity incentives, and corporate inefficient in-
vestment. The results of the study show that equity incentives can alleviate 
the underinvestment behavior of executives by influencing executives’ over-
confidence, and executive overconfidence is partly a sub-mediating effect. 
However, for over-invested enterprises, the indirect effect of executive 
over-confidence generated by equity incentives on corporate over-investment 
is a deterioration, and the direct effect of equity incentives is opposite to the 
indirect effect. So executives’ overconfidence in equity incentives, in the ex-
cessive investment of enterprises, plays a special mediating effect—the cover 
effect. 
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1. Introduction 

In recent years, investment-driven economic development models have been 
widely criticized, and as the scale of investment in fixed assets continues to rise, 
investment efficiency has continued to decline. The low efficiency of macro in-
vestment is reflected at the micro level, indicating the problem of investment ef-
ficiency at the enterprise level in China. As a participant in the socialist market 
economy, enterprise investment plays an indispensable role in the total social 
investment. Therefore, the investment efficiency at the enterprise level deter-
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mines the overall investment efficiency of the society. In recent years, the in-
vestment scale of China’s A-share listed companies has been increasing, but the 
investment efficiency has also declined year by year. The low efficiency of in-
vestment is manifested in the form of over-investment and under-investment. 
Over-investment refers to the fact that in the case of free cash flow, the execu-
tives invest in those who cannot bring incremental income to the company for 
personal reasons. Insufficient investment is due to the risk avoidance behavior of 
shareholders and executives, and on the other hand, in those enterprises with fi-
nancing constraints, because of the lack of funds, they have to give up some 
projects that can bring incremental profits to enterprises. 

Over-investment and under-investment of enterprises seriously hinder the 
improvement of corporate value. Therefore, it is extremely urgent to study the 
mechanism of non-efficiency investment constraints. By closely linking the 
manager’s salary income with the company’s performance, it can alleviate the 
excessive investment caused by the agency problem, and can alleviate the insuf-
ficient investment of the enterprise caused by different risk preferences and fi-
nancing constraints. Chu used data from listed companies in Malaysia to study 
the relationship between executive compensation, earnings management and 
excessive investment. This paper argues that there is an endogenous correlation 
between executive compensation and overinvestment, but the pursuit of overin-
vestment strategy by executive directors with company equity usually leads to 
the decline of equity value [1]. Sawers [2], Shen [3] and Chen Xiaodong [4] 
mainly studied the situation of insufficient R & D investment caused by the fact 
that equity incentive alleviates the risk aversion characteristics of managers, and 
regarded the increase of capital investment and R & D investment level pro-
moted by equity incentive as the improvement of investment efficiency [5]. In 
the construction of the manager’s salary system, equity incentives are increa-
singly favored by listed companies, and the wealth that the equity incentives 
bring to the management is gradually increasing. From the official launch of eq-
uity incentives in 2006 to the end of 2016, China’s A-share listed companies an-
nounced a total of 1374 equity incentive plans. In general, the enthusiasm of 
China’s listed companies to implement equity incentive plans has rapidly in-
creased. 

In the past studies on executive equity incentives and corporate inefficient in-
vestment, most of them are based on the traditional relationship between the 
two under the principal-agent theory framework. There is an implicit assump-
tion in this study that all parties involved are rational status. The behavioral 
finance theory that has emerged in recent years believes that the parties involved 
in the company’s business activities are not completely rational, and the equity 
incentive mechanism assumes that the behavior pattern of the person is com-
pletely in line with the “completely rational economic man” hypothesis in the 
traditional principal-agent theory, while ignoring the more realistic situation of 
“incompletely rational economic man” of the system-related participants. 
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Studies by past scholars have shown that the design of the salary system will 
affect the manager’s overconfidence mentality. Overconfidence is a kind of cog-
nitive bias, which refers to the tendency of excessive exaggeration of private in-
formation due to limited rationality and cognitive bias. As the company’s main 
decision-makers, the management team often overestimates the project’s reve-
nue and underestimates the project’s investment risk when it comes to the risk 
and benefit trade-offs. This cognitive bias will lead to decision-making deviation 
from the company. So what role does the executive overconfidence caused by 
equity incentive play in the relationship between equity incentive and inefficient 
investment? Does executive overconfidence play different roles in executive eq-
uity incentives, overinvestment and underinvestment? This paper will relax the 
rational human premise in the traditional principal-agent theory, and try to ex-
plore the relationship between executive equity incentives and corporate ineffi-
cient investment from the perspective of behavioral company finance. 

2. Literature Reviews 
2.1. The Impact of Executive Equity Incentives on Insufficient  

Investment in Enterprises—Based on the Mediating Effect of  
Executive Overconfidence 

Different risk preferences and financing constraints are the main reasons for the 
lack of investment in listed companies in China. First, Milgrom first analyzed 
from the perspective of risk-taking. Shareholders can reduce the overall risk by 
diversifying investment and thus appear to be risk-neutral, and managers can 
not disperse their own risk-taking characteristics, making them appear more ob-
vious risks evasion tendency [6]. Aghion believes that managers’ risk from cor-
porate investment is not equal to the benefits they receive, which leads managers 
to abandon better investment projects in many cases, so managers may like to 
enjoy a quiet life. Rather than being keen on expanding the company’s size, in-
vesting in new projects will increase their responsibilities and require managers 
to pay more working hours, so managers will be reluctant to invest in new 
projects based on personal self-interest [7]. In addition, the theory of informa-
tion asymmetry believes that compared with investors, enterprise managers have 
more information about business operations, and investors’ inadequate under-
standing of corporate information may lead to poor project financing, which 
hinders the process of investment projects and results in insufficient investment 
[8]. Finally, it is worth noting that in recent years, China’s listed companies have 
seen another kind of investment “chaos”. In 2016, a total of 890 listed companies 
in A-shares purchased wealth management products, with a total financial in-
come of 1.07 trillion yuan. Revenue has gradually become a strong pillar of the 
performance of some listed companies, and even the company’s “life-saving 
straw” to turn losses into profits. Listed companies do not think about how to 
improve the long-term sustainable development of enterprises when their main 
business is in a loss state, but they are overly dependent on investment and 
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wealth management products, mostly because of the pursuit of short-term inter-
ests by executives. 

The implementation of the equity incentive system can alleviate the underin-
vestment of enterprises. First of all, equity incentives have solved the situation of 
unbalanced risk and return of executives to a certain extent, and weakened the 
risk aversion tendency of management. When increasing the income from the 
company’s capital investment enables managers to obtain more personal bene-
fits, the interests of management and shareholders will become more consistent. 
Managers will be more enthusiastic about increasing self-work time and energy. 
Proper investment projects, increase investment scale to get returns. Past scho-
lars’ research results also show that executive equity incentives can alleviate con-
flicts of interest between executives and shareholders, and improve corporate 
investment levels [9] [10] [11] [12] [13]. Secondly, equity incentives can also al-
leviate the financing constraints of enterprises to a certain extent. Leland found 
that equity incentives have the function of signal transmission, and by releasing 
good news to the capital market, the financing costs caused by information 
asymmetry can be reduced. Zhang Dunli also confirmed this conclusion using 
data from China. In addition, equity incentives have also somewhat relieved the 
company’s pressure on executives’ cash compensation [14]. Finally, in 2008, the 
Memorandum on Equity Incentives (II) issued by the China Securities Regula-
tory Commission explicitly required that the measurement of accounting indi-
cators in equity incentives must be calculated using data after deducting 
non-recurring gains and losses. This requirement is also limited to some extent. 
Managers paying too much attention to short-term performance behaviors, or 
through the use of related transactions to achieve exercise and unlock condi-
tions, can enable managers to develop valuable investment projects based on the 
company’s long-term development, and investment in short-term wealth man-
agement products can not help Executives reach the exercise (unlock) bar. 

Under the traditional principal-agent framework, the design of compensation 
contracts is designed to alleviate agency problems through incentives, and en-
courage managers to work to maximize company value. Equity incentives are 
increasingly used as incentives for incentives. In the course of this research, the 
impact of corporate equity incentives on managerial psychology is neglected. 
Psychological research found that past successes and other forms of positive 
feedback can enhance a person’s self-esteem and self-confidence [12] [15], ex-
tending to the field of management, pay behavior view that compensation is an 
important reason that affects managers’ cognitive bias. Not only high salary can 
give managers positive feedback, other forms of salary incentives such as equity 
incentives will also It affects the cognitive path of executives. Therefore, in the 
process of designing the salary system, we should pay more attention to the im-
pact on managers’ psychology and the economic consequences of managers’ 
cognitive bias. 

This paper argues that granting executive equity incentives can lead executives 
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to over-confidence. First of all, when determining the incentive target, the equity 
incentive plan generally selects those employees who have loyal to the company 
for a long time in the past or have made special contributions to the company. 
The share of the employee’s equity incentive can also be regarded as a certain 
degree. To a certain extent, the share of equity incentive granted to employees 
can also be regarded as the affirmation of the previous work of employees and 
the higher expectations placed on employees [16] [17]. Previous scholars believe 
that the potential factors affecting managers’ overconfidence include past suc-
cess, external appreciation of managers, and self-importance of managers. The 
share of equity incentives given to executives can easily lead to overconfidence of 
executives. Secondly, the granting of executive equity incentives means that the 
expected pay gap between the motivated target and other executives who are not 
granted equity incentives will widen. It is expected that the larger pay gap will be 
interpreted by the manager as what the organization has done for itself. The 
compensation of contribution is the recognition of the organization’s ability and 
the recognition of its shareholder value. It is a positive feedback on its own abil-
ity. Therefore, the manager will become more confident. When the confidence 
level exceeds a certain threshold, it will be Excessive self-confidence [18]. Execu-
tives will even see the expected increase in the pay gap as an indication of the 
importance of their abilities and positions, which will also lead to overconfi-
dence of managers [19]. Previous scholars also used executive pay gaps as proxy 
variables for overconfidence, such as Brown [20], Zhang Zhengtang [21] and 
Jiang Fuxiu [22] and other scholars use the ratio of the top three executive com-
pensations to the total executive compensation to measure the degree of over-
confidence. Finally, China’s equity incentive plan is generally divided into three 
phases. If the first or even the second phase of the equity incentive plan is suc-
cessfully exercised or unlocked, it will not only enhance the executives’ sense of 
achievement in the company’s performance creation, but also enhance the ex-
ecutives. The influence of other employees in the company’s minds, and even 
under certain circumstances, can enhance executives’ voice and partial rights in 
the company, and encourage executives’ overconfidence to continue to increase. 

The overconfidence of managers caused by the granting of executive equity 
incentives will alleviate the underinvestment of enterprises. The manager’s psy-
chological cognition is ultimately reflected in his organizational behavior, and is 
reflected in the process of investment decision-making for the manager of the 
enterprise. For under-investment companies, executive over-confidence caused 
by the granting of executive equity incentives will increase the level of risk taking 
of executives. Executives with higher risk appetites will relax their harsh condi-
tions for project review, which will increase the company’s investment level and 
alleviate the lack of investment. Therefore, managers’ overconfidence is mani-
fested as a mediating effect in equity incentives and corporate investment defi-
cits. Because the main effect of equity incentives on corporate investment is also 
significant, the mediating effect of overconfidence is represented as partial in-
termediary. 
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Hypothesis 1: Managers’ overconfidence appears as a partial mediating effect 
in executive equity incentives and corporate investment deficiencies 

2.2. The Impact of Executive Equity Incentives on  
Over-Investment in Enterprises—Based on the Covering  
Effect of Executive Overconfidence 

The agency problem is the main reason for the excessive investment of listed 
companies in China. The characteristics of short-term behavior of managers in 
the management of the company are more obvious. What they pursue is gener-
ally the maximization of personal wealth during their tenure. This gives execu-
tives a strong incentive to increase corporate capital investment. According to 
modern agency theory, executives who control the company are more likely to 
over-invest, because they can build for themselves by building a “corporate em-
pire”, high salary, allowance and personal reputation [23] [24]. This kind of in-
efficient investment behavior in order to expand the scale of the enterprise is 
largely a financial decision made by the manager to further consolidate and 
strengthen his control rights [25]. 

And this irrational behavior can be restrained by setting relevant incentives 
and supervision mechanisms, while equity incentive mechanism is the most 
commonly used and most controllable method, which can constrain the devia-
tion of manager behavior caused by uncertain environment. Function [2] [12] 
[26]. First of all, equity incentives are conducive to coordinating conflicts of in-
terest between managers and shareholders. Because managers themselves also 
hold stocks of companies, managers and shareholders are a risk-sharing and 
benefit-sharing relationship. Decision-making based on the principle of max-
imizing the long-term interests of shareholders can reduce short-term prof-
it-seeking behavior, thus reducing agency problems between managers and 
shareholders, and reducing agency costs [11] [27]. Granting managers certain 
rights and incentives can link personal self-interest with corporate wealth, so 
that managers can share the residual income of the company. Managers will 
consider the long-term contribution of investment to the company’s value when 
using funds, not just short-term. Secondly, the company’s implementation of 
equity incentives can effectively stimulate the enthusiasm of managers, and 
make them work hard to improve the company’s performance, and can also re-
duce the irrational behavior of managers’ investment decisions. Thirdly, the pe-
riod of equity incentive plan implemented by listed companies in China is gen-
erally about 3 years. If the senior executives leave their jobs during this period, 
the equity incentive share owned by the executives will automatically become 
invalid. Therefore, the equity incentives will help lower the executives. The 
turnover rate is expected to extend the term of the executives, former scholars 
such as Wu Lianghai [28] and Lin Chaonan [29] Research by scholars such as 
found that as the executive’s tenure is extended, its strategy and decision-making 
will be more sensible. Generally speaking, short-term executives will pay more 
attention to short-term interests. Long-term executives will be more interested 
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in their own and long-term interests, thus reducing inefficient investment beha-
vior. At the same time, with the extension of the term of the executives, the 
speed and quality of information exchange between the members of the enter-
prise will be greatly improved, so that high-quality information can be effectively 
obtained from the organization to make the most correct decision-making, and 
the work efficiency is improved. At the same time, it also promotes the im-
provement of corporate efficiency. Finally, by studying the stock option exercise 
conditions and the restricted stock unlocking conditions in the implementation 
of the equity incentive plan of listed companies in China, it can be found that 
listed companies pay more attention to the growth of income (such as net profit 
and net profit growth rate) when setting conditions. And the return on net as-
sets, etc.), few companies will only focus on the increase in the size of the com-
pany (operating income, operating income growth rate, etc.), if the manager in-
creases the scale of business income through excessive investment, but the profit 
situation is not As income grows, it is difficult to achieve the exercise conditions 
of stock options or the unlocking conditions of restricted stocks, and personal 
wealth will also be affected. In order not to adversely affect the company’s per-
formance, if the project has no special investment value, the manager will not 
choose an investment project with NPV < 0. Indicators that are oriented toward 
the company’s business performance will encourage managers to focus more on 
operational efficiency than on building a corporate empire. 

Similar to the above, the implementation of equity incentives for executives 
will lead to overconfidence among executives. Over-confident managers tend to 
overestimate future cash inflows and underestimate the discount rate of projects 
when analyzing investment projects. As a result, the illusion of a large net 
present value of the project, the overconfident manager has a stronger willing-
ness to invest in expansion than the rational manager [30]. Secondly, overconfi-
dent managers tend to overestimate the accuracy of private information and the 
correctness of their own decisions, underestimate the possibility of failure of in-
vestment decisions, and over-trust the results of matters such as corporate in-
vestment decisions [31] [32]. Finally, the exercise (unlock) conditions required 
by the equity incentive plan are accompanied by requirements for the company’s 
performance growth and net profit growth. In order to achieve higher perfor-
mance growth, executives will inevitably seek new ways of business growth, in-
cluding expanding investment. The scale is an effective way to achieve the exer-
cise conditions, and the overconfident managers are blindly investing in the 
project in order to achieve performance growth based on the over-optimistic be-
lief in the project, and the investment in this case is much more. The land is a 
phenomenon that damages the value of the company and is manifested as exces-
sive investment. 

The overconfidence of managers and the over-investment of enterprises are 
negatively correlated. That is, the path of equity incentives affecting excessive 
investment by enterprises may weaken the direct mitigation effect of equity in-
centives on excessive investment, thus showing the “masking effect”. The mask-
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ing effect is a special case of the mediating effect. In the model, the direct effect 
is opposite to the indirect effect regression coefficient [33]. Based on the above 
inference, this paper argues that managers’ overconfidence shows a hidden effect 
in the mechanism of equity incentives and over-investment. In the past, there 
were more important mediating effects in the study of equity incentives and 
over-investment, which were not included in the study. The following assump-
tions are made: 

Hypothesis 2: Managers’ overconfidence appears as a cover-up effect in ex-
ecutive equity incentives and corporate over-investment. 

3. Research Design 
3.1. Data 

This paper selects China’s A-share listed companies as research objects from 
2010 to 2016. In addition, this paper considers the year distribution characteris-
tics of the actual incentive effect of equity incentives, and determines the specific 
year distribution of the equity incentive effect according to the distribution of 
equity incentive unlocking (exercise) years disclosed in the company’s enact-
ment of equity incentives. In addition, ST, *ST, and financial listed companies 
were excluded from the sample, and the companies that terminated the equity 
incentive plan were excluded. The total number of over-investment samples de-
termined by the company was 5188, among them, there are 774 samples that 
implement equity incentive, accounting for 14.92% of the total number of sam-
ples; the total number of overconfidence samples was 773, accounting for 
14.90% of the total number of samples. And the number of under-investment 
samples was 10,588, among them, there are 1562 samples that implement equity 
incentive, accounting for 15.28% of the total number of samples; the total num-
ber of overconfidence samples was 1490, accounting for 14.52% of the total 
number of samples. The data in this paper is derived from WIND software, and 
the relevant variables of equity incentives are obtained by manually collecting 
the equity incentive drafts issued by listed companies. 

3.2. Model 

Drawing on the procedure proposed by Wen Zhonglin [28], this paper con-
structs the following recursive model to test the masking effect of overconfi-
dence. 

( ), , 00,nian 10,nian .

,
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i t i t i t
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Model 3.1 and Model 3.3 are multiple linear regressions, and model 3.2 is bi-
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nary logistic regression. 
The inspection procedures for the over-confidence of executives in the incen-

tive effect of executive equity incentives and corporate investment are as follows: 
If the coefficient 10,nianβ  is significantly positive, it shows that equity incen-

tive can indeed alleviate the underinvestment behavior of enterprises; secondly, 
the model (3.2) is regression, if the coefficient 20,nianβ  is positive, it shows that 
equity incentive will lead to overconfidence of managers; finally, the model (3.3) 
is regression, if the direct effect 30,nianβ  and indirect effect of executive equity 
incentive on underinvestment of enterprises. 40,nianβ  should be the same, indi-
cating that executive equity incentives play a part of the intermediary role in ex-
ecutive overconfidence and underinvestment. 

Executives’ overconfidence test procedures for the cover-up effect of executive 
equity incentives and corporate over-investment are as follows: 

First, regression analysis is performed on the model (3.1), if the variable 

10,nianβ . The coefficient is significantly negative, which indicates that the equity 
incentive can indeed alleviate the excessive investment behavior of the enter-
prise; secondly, the model (3.2) is returned if 20,nianβ . The coefficient is positive, 
indicating that equity incentives will lead to over-confidence in managers; final-
ly, regression on model (3.3), if variables 30,nianβ  with 40,nianβ . Both are signif-
icant 30,nianβ . The coefficient is negative 40,nianβ . The positive coefficient indi-
cates that the equity incentive will affect the over-investment level of the enter-
prise by acting on the manager’s overconfidence, and this indirect effect is ma-
nifested as the “masking effect”, that is, the direct effect of equity incentives on 
over-investment ( 30,nianβ  Coefficient) and indirect effects ( 40,nianβ  Coefficient) 
The opposite sign, the case where the total effect is obscured. The existence of 
the “masking effect” indicates that there are other significant intermediate va-
riables between the independent variable and the dependent variable. 

3.3. Variable Measurement 
3.3.1. Equity Incentive 
In terms of the intensity of equity incentives, learn from Bergstresser [34]. The 
method of measuring equity incentives. In this paper, when the company’s stock 
price changes by 1%, the change in the value of the equity incentive share is used 
to measure the strength of the equity incentives: 

, 10,nian 20,nian , 1 3 , 1 4 , 1 5 , 1

6 , 1 7 , 1 7 , 1 ,         

INV GROWTH CASH LEV LNASSET

AGE RETURN INV indu   s r t y
i t i t i t i t i t

i t i t i t i t

β β β β β

β β β ε
− − − −

− − −

= + + + +

+ + + + +∑
 

In the model, .EI_ALLi t  represents the company’s total number of executive 
incentives for executives at the beginning of the year, including stock options 
and restrictions on new stocks. , 1pricei t−  For the company stock price at the be-
ginning of the year, , 1Rstock i t−  For the incentive share of the restricted stocks 
involved in the company at the beginning of the year, , 1Optionsi t− . For the in-
centive share of the company’s executive stock options at the beginning of the 
year, , 1UNRstocki t− . The total number of unrestricted shares held by all senior 
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executives at the beginning of the year, , 1Cashpayi t− . The total amount of cash 
compensation received by the company’s senior executives in the company that 
year, , 1EI_ALLi t− . The higher the value, the greater the effect of equity incentives. 

Different from the previous scholars’ research, after reading the specific rules 
of the publicly disclosed equity incentive drafts of listed companies, it is found 
that the unlocking period of stock options often involves 3 years or more, and 
the annual unlocking rights are different after the annual exercise conditions are 
satisfied. The years are roughly equal. For the Eastern Communications Equity 
Incentives in Table 1, the incentive shares in 2014, 2015, and 2016 accounted for 
30%, 30%, and 40% of the total. This paper believes that the incentive effect of 
equity is not only the first year of specific incentives for stock incentives. Ac-
cording to the distribution of the unlocking period of the exercise, Oriental 
Communications’ equity incentive plan has corresponding incentives in 2014, 
2015 and 2016. So in 2014 the company’s , 1Optionsi t− . In order to motivate the 
total amount of *30%, 2015 is the total incentive amount *30%, and 2016 is the 
total incentive amount *40%. 

In addition, the research object of this paper is the equity incentive of the en-
tire senior management team. Different from the previous scholars, the research 
object is limited to the CEO. This paper believes that the relevant investment de-
cisions of listed companies are determined by the senior management team, not 
just the CEO. Individually, the opinions of the executive team will affect each 
other, and the opinions of other executives will directly or indirectly affect the 
investment decisions through the CEO. However, different executives have dif-
ferent influences on investment decisions. However, high-impact executives are 
generally awarded a higher share of equity incentives, thus playing a weighting 
effect to better measure the entire executive team.  

3.3.2 Insufficient Investment in Enterprises and Excessive Investment  
by Enterprises 

This article draws on Richadson [35]. The method of over-investing in enterprises, 
this article will ,INVi t . Defined as the increase in the company’s investment in 
the current year, the growth rate of operating income (GROWTHi,t−1) is selected 
 
Table 1. Regression model involves variables. 

Variable name Variable symbol Variable definitions 

Explained variable 

Insufficient investment ,UNDERINVi t  Model calculation 

Over-investment ,OVERINVi t  Model calculation 

Explanatory variables 

Total intensity of equity incentives .EI_ALLi t  Model calculation 

Equity incentive dummy variable ,EI_dumi t  It has 1 equity incentive effect in the year, 
otherwise it is 0. 

Executive overconfidence ,OCi t  Overconfidence is 1, otherwise 0 
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as an indicator to measure the company’s growth opportunities. Other control 
variables include cash holdings (CASHi,t−1) and asset-liability ratio (LEVi,t−1.), 
firm size (LNASSETi,t−1), age of listing (AGEi,t−1), and stock return (RETURNi,t−1), 
as well as controlling industry dummy variables. 

In this paper, the data from 2006 to 2016 are used for regression, and the fixed 
effect of the industry is controlled. In order to reduce the influence of outliers on 
the regression results, this paper performs the tailing processing of the variable 
values from 1% to 99%, and performs the variable data. Centralized processing, 
and finally the residual of the regression model is used as a substitute for the 
non-efficiency investment of the enterprise. If the residual is greater than zero, it 
is the level of excessive investment of the enterprise. If the residual is less than 
zero, it is the level of insufficient investment. 

3.3.3. Executives are Overconfident 
This paper uses the corporate profit forecast deviation method to measure the 
overconfidence of the senior management team. The listed company informa-
tion disclosure system requires disclosure of the performance forecast for the 
current year in the third quarter report. If the enterprise forecasts the current 
year’s profit level to differ by more than 50% from the actual situation, then the 
company’s executive team was considered overconfident in the year and as-
signed a value of 1. In the current performance forecast disclosed by listed com-
panies, the forecasted profit level generally has a general range. This paper com-
pares the actual net profit growth rate with the predicted profit level and the 
worst case average net profit growth rate. A net profit growth rate of less than 
50% of the projected net profit growth rate is considered a sample of overconfi-
dence. For example, Xinpeng’s 2015 third quarter report disclosed a net profit of 
about 85.827 million yuan to 119,586,700 yuan, an increase of 0% to 35%. In 
2015, the actual net profit growth rate of Xinpeng shares was −3.12%, and the 
average forecast growth rate was 17.5% differs by 117.84%, which is greater than 
50%, so this year’s executive team is set as a sample of overconfidence. 

The summary of the variables involved in the paper is shown in Table 1. 

4. Results 

This study selects companies with over-investment characteristics, so for a particu-
lar company, there may be different investment characteristics (over-investment or 
under-investment) between 2010 and 2016, and it is not suitable for panel The 
data is subjected to regression analysis, so the data processing in this chapter 
treats the sample data as mixed cross-section data for regression, and adds an-
nual dummy variables to control the time effect in the regression model. 

Secondly, considering the heteroscedasticity problem, the Robust option is 
used in the data processing of the stata analysis software. The regression processing 
after the paper uses the modified heteroscedastic regression model. Again, in 
order to avoid the influence of abnormal discrete values, this paper performs 1% 
Winzorize processing on all continuous variables in the regression. 
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Table 2 shows the test regression results of executives’ overconfidence in the 
intermediary effect of executive equity incentives and corporate investment. The 
regression results of Model1 show that the estimated coefficient of total equity 
incentives (EI_ALLi,t) is significantly positive at 1%, indicating that the imple-
mentation of executive equity incentives can alleviate the underinvestment be-
havior of enterprises. Model3 shows that the total intensity of equity incentives 
(EI_ALLi,t) and the coefficient of overconfidence of executives are significantly 
positive at 5%, indicating a significant positive correlation between equity incen-
tives and executive overconfidence, i.e. giving Executives’ equity incentives can 
cause executives’ overconfidence, and the more shares they give to equity incen-
tives, the greater the likelihood that executives will be overconfident. Model6 
adds equity incentives and executive overconfidence variables to the regression 
model of under-investment in the enterprise. Manager overconfidence (OCi,t) is 
significantly positive at 1%, the estimated coefficient is 0.1072, and the total in-
tensity of equity incentives. The estimated coefficient is negative at the level of 
1%, and the estimated coefficient is 0.0278. Therefore, the direct effect of the to-
tal intensity of equity incentives on excessive investment of enterprises is 0.0278. 
The indirect effect of the total intensity of equity incentives on over-investment 
of enterprises is 0.1329 × 0.1072 = 0.0142. The direct incentive effect of the total 
intensity of equity incentives is the same as the indirect incentive effect, indicat-
ing that managers’ overconfidence appears as a partial mediating effect in equity 
incentives and corporate investment deficits. 

Second, consider the incentive differences between different equity incentive 
models. The regression results of Model 2 show that the restricted stock incen-
tive intensity estimation coefficient is significantly positive at 5%, while the re-
gression coefficient of stock option incentive intensity is not significant. Model 4 
and Model 7 also show the same result. It shows that in terms of alleviating the 
lack of investment in enterprises, only the incentives of restricted stocks have a 
mitigating effect, and the effect of stock options in this respect is not significant. 
The mediating effect of executive overconfidence on executive equity incentives 
and corporate investment is mainly Incentive utility in the form of restricted 
stock. On the one hand, it is related to the sample data volume. After 2012, Chi-
na’s listed companies are more inclined to restrict stocks, which leads to insuffi-
cient source of sample data for stock options. On the other hand, from the pers-
pective of incentive risk, restricted stocks have been granted to the motivated 
target at the beginning of the implementation of the equity incentive plan, and 
the relevant measures stipulate that the price of the restricted stock is the lowest 
for the first 20 trading days, 60 50% of the average trading price of a company on 
a trading day or 120 trading days, and under the stock option system, the exer-
cise price must be 20 trading days, 60 trading days or 120 transactions before the 
draft of the equity incentive plan is announced. One of the average price of the 
company’s stock trading, the exercise price of the stock option is significantly 
higher than the discounted price of the restricted stock. Therefore, under the 
same unlocking (exercise) conditions, due to the characteristics of the restricted 
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Table 2. Executives overconfidence mediation effect regression results. 

 
UNDERINVi,t OCi,t UNDERINVi,t 

 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 

EI_ALLi,t 
0.0244** 

 
0.1329** 

  
0.0278** 

 
(2.54) 

 
(2.43) 

  
(2.55) 

 

EI_RSi,t  
0.0262** 

 
0.1906** 

  
0.0289*** 

 
(4.25) 

 
(2.47) 

  
(3.42) 

EI_OPi,t  
0.0157 

 
0.1416** 

  
0.0145 

 
(1.33) 

 
(2.35) 

  
(0.98) 

OCi,t     
0.1072*** 0.1028*** 0.1142*** 

    
2.68 2.74 2.71 

CFi,t−1 
0.0673* 0.0619* 

  

0.0585* 0.0618* 0.0624* 

(1.73) (1.68) 1.69 1.72 1.74 

AMDi,t−1 
0.0122 0.0132 

  

0.0127 0.0130 0.0129 

(0.93) (0.89) 0.90 0.83 0.87 

ORAi,t−1 
−0.0452* −0.0416* 

  

−0.0438* −0.0427* −0.0406** 

(−1.81) (−1.88) −1.66 (−1.87) −1.83 

LEVi,t−1 
0.2132*** 0.2253*** −0.0425** −0.0417** 0.2060*** 0.2152*** 0.2476 

(6.58) (6.73) (−2.11) (−2.31) 6.23 6.24 6.22 

SOEi,t−1 
0.3117*** 0.2923*** −0.0207*** −0.0193*** 0.2974*** 0.2883*** 0.2736*** 

(5.34) (5.49) (−4.24) (−4.15) 5.43 5.62 5.52 

EBDi,t−1 
0.0213* 0.0241* −0.0536* −0.0573* 0.0237* 0.0216 0.0203 

(1.68) (1.73) (−1.93) (−1.90) 1.68 1.69 1.70 

SIZEi,t−1 
−0.1170*** −0.1273*** 0.1941*** 0.1880*** −0.1136*** −0.1174*** −0.1200*** 

(−8.02) (−7.93) (3.52) (3.61) −7.88 (−8.14) (−8.09) 

GROWTHi,t−1 
0.0373*** 0.0391*** 0.2722*** 0.2826*** 0.0404** 0.0389** 0.0394** 

(2.61) (2.73) (5.74) (5.69) 2.64 2.57 2.52 

ROEi,t−1   

0.0732** 0.0722** 

   (1.84) (1.82) 

PBi,t−1   

−0.1092* −0.1013 

   (−1.83) (−1.79) 

TURNi,t−1   

−0.0736 −0.0711 

   (−0.85) (−0.77) 

cons 
−0.0521*** −0.0462*** −2.4362*** −2.3255*** −0.0754*** −0.0625*** −0.0547*** 

(−6.25) (−5.92) (−5.21) (−5.33) (−6.08) (−6.33) (−6.52) 

Year YES YES YES YES YES YES YES 

Industry YES YES YES YES YES YES YES 

N 10225 10225 10225 10225 10225 10225 10225 

Adj_R2 0.1243 0.1252 
  

0.1317 0.1284 0.1401 

Likelihood 
ratio   

342.3254*** 359.4362*** 
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discounts granted by the restricted stocks, the restricted stocks will have a higher 
probability of obtaining returns than the stock options after the unlocking (exer-
cise) conditions are met in the future. The risk of stocks is relatively low. 

In addition, from the perspective of incentive ability, the rights and obliga-
tions of stock options have the characteristics of asymmetry. The executives only 
have the right to exercise the right to exercise without having to bear the obliga-
tion to exercise. Therefore, stock options are only incentive and not punitive. 
When the exercise condition is reached or the stock price falls below the exercise 
price, the holder of the equity option will choose to give up the exercise and will 
not incur substantial losses. Restricted stocks have a series of penalties for execu-
tives. Executives need to pay a monetary sum to buy stocks when they are 
granted restricted stock. If the unlocking conditions are not met, the company 
will buy back the stock at the price. The executives are responsible for the loss of 
time cost of cash. Or if the stock price is lower than the purchase cost of the 
stock after the unlock condition is met, the holder will also cause actual loss of 
wealth. The rights and obligations of restricted stocks are equal, so restricted 
stocks are both motivating and punitive. 

Therefore, compared with stock options, restricted stocks are more motivat-
ing for executives to meet various unlocking conditions to maximize their own 
interests. The characteristics of all aspects of the restricted stock and stock op-
tions can be found that the incentives for equity options are lower than those for 
restricted stocks. 

Table 3 shows the test regression results of executive overconfidence in ex-
ecutive equity incentives and corporate over-investment masking effects. The 
Model 2 results show that the estimated coefficient of total equity incentive 
strength (EI_ALLi,t) is significantly negative at 1%, indicating that the imple-
mentation of equity incentives can alleviate the excessive investment behavior of 
enterprises. Model 3 shows that the estimated coefficient of equity incentive total 
variable (EI_ALLi,t) is significantly positive at 5%, indicating that there is a sig-
nificant positive correlation between equity incentives and executive overconfi-
dence, that is, giving executive equity incentives will cause The overconfidence 
of executives. Model 6 demonstrates the results of multiple regression analysis of 
total equity incentive intensity and manager overconfidence (OCi,t) over-investment 
(OVERINVi,t). Manager overconfidence (OCi,t) is significantly positive at 1%, the 
estimated coefficient is 0.138, the estimated coefficient of total equity incentive is 
negative at 1%, and the estimated coefficient is −0.0474, so equity incentive The 
direct effect of total intensity on over-investment of enterprises is −0.0474. The 
indirect effect of the total intensity of equity incentives on over-investment of 
executives is 0.1437 × 0.138 = 0.0198. The direct incentive effect of the total in-
tensity of equity incentives is opposite to that of indirect incentives. It shows that 
managers’ overconfidence appears as a “masking effect” between equity incen-
tives and corporate over-investment, and Hypothesis 2 is proved.  

Through the analysis of the above empirical results, it can be seen that equity 
incentives will have an overconfidence tendency by giving positive feedback to 
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Table 3. Executives overconfidence masking effect regression results. 

 
OVERINVi,t OCi,t OVERINVi,t 

 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 

EI_ALLi,t 
−0.0366*** 

 
0.1437** 

  
−0.0474*** 

 
(−3.47) 

 
(2.36) 

  
(−3.58) 

 

EI_RSi,t  
−0.3885*** 

 
0.1523** 

  
−0.0492*** 

 
(−4.26) 

 
(2.41) 

  
(−4.57) 

EI_OPi,t  
−0.2869 

 
0.1416** 

  
−0.2762 

 
(−1.14) 

 
(2.33) 

  
(−1.23) 

OCi,t     
0.136*** 0.138*** 0.138*** 

    
−3.00 −3.04 −3.05 

CFi,t−1 
0.0422** 0.0444** 

  

0.0122** 0.0125* 0.0132* 

−2.32 −2.44 −2.27 −1.77 −1.81 

AMDi,t−1 
0.0122 0.013 

  

0.0417** 0.0425** 0.0448** 

−0.8 −0.84 −2.3 −2.35 −2.47 

ORAi,t−1 
−0.0323* −0.0316* 

  

0.0317* −0.0327* 0.032** 

(−1.69) (−1.65) −1.66 (−1.71) −1.68 

LEVi,t−1 
0.105*** 0.101*** −0.0368* −0.0398* 0.106*** 0.105*** 0.1000*** 

−5.17 −4.95 (−1.89) (−1.94) −5.24 −5.17 −4.94 

SOEi,t−1 
0.201*** 0.212*** −0.0111*** −0.0177*** 0.198*** 0.201*** 0.213*** 

−6.7 −7.03 (−3.32) (−3.26) −6.59 −6.71 −7.05 

EBDi,t−1 
0.0126 0.0106 −0.0283** −0.0273** 0.014 0.013 0.011 

−1.01 −0.85 (−2.14) (−2.12) −1.12 −1.04 −0.88 

SIZEi,t−1 
−0.142*** −0.141*** 0.271*** 0.271*** −0.14*** −0.138*** −0.137*** 

(−7.00) (−6.99) −4.98 −4.98 (−6.9) (−6.8) (−6.8) 

GROWTHi,t−1 
0.0445*** 0.0485*** 0.155*** 0.154*** 0.04** 0.0416** 0.0456*** 

−2.59 −2.82 −4.2 −4.14 −2.34 −2.44 −2.67 

ROEi,t−1   

0.0137** 0.0138** 

   −2.33 −2.14 

PBi,t−1   

−0.0643 −0.0648 

   (−0.14) (−1.48) 

TURNi,t−1   

−0.0207 −0.0224 

   (−0.5) (−0.54) 

cons 
−0.092*** −0.0748*** −1.766*** −1.779*** −0.111*** −1.113*** −0.0953*** 

(−5.05) (−3.96) (−6.32) (−6.83) (−6.00) (−6.1) (−5.00) 

Year YES YES YES YES YES YES YES 

Industry YES YES YES YES YES YES YES 

N 5188 5188 5188 5188 5188 5188 5188 

Adj_R2 0.1695 0.1536 
  

0.1572 0.1802 0.1932 

Likelihood 
ratio   

243.6427*** 263.2546*** 
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executives and affecting the cognitive path of executives. And only the incentives 
of restricted stocks will significantly affect executives’ overconfidence, and stock 
options have no significant impact on them. The overconfidence of executives 
will make managers tend to overestimate future cash inflows and underestimate 
the discount rate of projects when analyzing investment projects, resulting in the 
illusion that the project’s net present value is too large. Rational managers have a 
stronger willingness to invest and expand. When the investment scale exceeds a 
certain threshold, it will show excessive investment and damage the company’s 
value. 

Equity incentives have a mitigating effect on the direct effect of excessive in-
vestment, while equity incentives have a deteriorating effect on the indirect effects 
of over-confidence of executives on excessive investment. The direct and indirect 
effects of equity incentives are opposite, so executives are overconfident. Equity 
incentives and corporate over-investment play a special mediating effect—the 
cover effect. The above explanation shows that the equity incentive plan will af-
fect the investment of the enterprise by affecting the psychological factors of the 
manager. Therefore, the company should also consider the possible impact on 
the executive psychology when formulating the equity incentive plan, and the 
senior management’s psychology through the precise design of the incentive 
system. Deviation control is within a reasonable range to maximize the incentive 
effect of equity, thereby promoting the improvement of corporate performance. 

In order to test the robustness of the above conclusions, the paper carries out 
the following tests: 1) changing the measurement method of key variables, and 
testing the robustness of the above results by changing the measurement method 
of executive equity incentive variables. EI_ALLi,t Represents the company’s total 
number of executive equity incentives/company total equity at the beginning of 
the year, including stock options and restrictions on new stocks, and also con-
siders the actual age of the equity incentive program as described above. EI_RSi,t 
indicates the company’s total number of executive-restricted stock incen-
tives/company total equity at the beginning of the year, EI_OPi,t indicates the 
company’s total number of executive stock option incentives/company total eq-
uity at the beginning of the year. 2) Using the propensity score matching method 
to match the relationship between executive equity incentives and executive 
overconfidence, and the relationship between executive equity incentives and 
corporate inefficient investment. The results of the above robustness test are not 
substantially different from the above, so this paper believes that the previous 
conclusions are more stable. 

5. Conclusions 

Implementation of equity incentives for executives can lead executives to 
over-confidence, and this role is different for companies with different levels of 
investment. Insufficient investment in enterprises is mainly caused by the risk 
aversion characteristics of senior executives and the financing constraints of 
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enterprises. The overconfidence of executives caused by executives’ equity in-
centives will correct the risk aversion characteristics of executives and encourage 
executives to improve their investment level. In order to alleviate the phenome-
non of insufficient investment, the overconfidence plays an intermediary role in 
executive equity incentives and corporate investment insufficiency, and consid-
ers the direct influence path of equity incentives to improve the investment level 
of enterprises by alleviating corporate financing constraints. Executives’ overconfi-
dence plays a part in the intermediary role between the two. Over-investment in 
enterprises is mainly caused by agency problems between shareholders and 
managers. Confidence will make managers tend to overestimate future cash in-
flows and underestimate the discount rate of projects when analyzing invest-
ment projects, resulting in the illusion that the project’s net present value is too 
large, and overconfident managers versus rational managers. In the case of a 
stronger investment expansion intention, when the investment scale exceeds a 
certain threshold, it will manifest as excessive investment, thereby damaging the 
company’s value. Equity incentives have a mitigating effect on the direct effect of 
excessive investment, while equity incentives have a deteriorating effect on the 
indirect effects of over-confidence of executives on excessive investment. The 
direct and indirect effects of equity incentives are opposite, so executives are 
overconfident. Equity incentives and corporate over-investment play a special 
mediating effect—the cover effect. In addition, the paper also proves that the in-
centive effect of restricted stocks is significantly higher than the incentive effect 
of stock options. 

In summary, the over-confidence of executives caused by the granting of execu-
tive equity incentives is different for companies with different investment status. 
For under-investment companies, it can enhance the efficiency of executive equity 
incentives for enterprises. The optimization effect, while for over-investment en-
terprises, will weaken the optimization effect of executive equity incentives on cor-
porate investment efficiency. Therefore, not only in the design of the program, we 
should pay attention to the impact of the implementation of equity incentives on 
executive psychology, but also effectively use or evade the impact of executive 
equity incentives in combination with the company’s specific investment situa-
tion. The tendency of managerial overconfidence that may be caused by the im-
plementation of equity incentives cannot be completely regarded as a factor that 
damages the value of the company. Over-confidence of under-investment execu-
tives is conducive to managers taking more active actions for over-investment. 
Enterprises should avoid the loss of corporate value caused by over-confidence 
of executives, but it is almost impossible to completely eliminate the negative 
impact of managers’ overconfidence on company decision-making, and only to a 
certain extent contain the negative of managers’ overconfidence. Effect, there-
fore, is particularly necessary to establish a sound corporate governance me-
chanism, effectively playing the decision-making and supervision functions of 
the board of directors, and improving the supervision mechanism of the board 
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of directors and management by the shareholders’ meeting. When implementing 
the equity incentive plan, the company should consider whether the company’s 
existing governance structure can effectively curb the overconfidence and cor-
responding behaviors that managers may generate. 
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