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Abstract—More and more listed companies are trying equity
incentive in China, but there has not yet formed a unified
understanding of the impact of equity incentive on investment
efficiency. Based on the theory of management power, using the
investment model of Richardson and choosing Shanghai and
Shenzhen A-share listed companies which has implemented with
equity incentive from 2006 to 2015 as research sample, we verify
the impact of equity incentive on investment efficiency. It is
proved that the management equity incentive has a significant
negative impact on the investment efficiency of the enterprise
through comparing the relationship between equity incentive and
investment efficiency of the two types of listed companies,
overinvestment and underinvestment. The effect of the
relationship between the equity incentive and the investment
efficiency is different according to different properties of actual
controller. Compared with state holding companies, it is weak
that the negative relationship between equity incentive and the
investment efficiency in non-state holding companies. The size of
listed companies will also influence the relationship. The final
results show that the implementation of equity incentives does no
help to curb overinvestment or ease the underinvestment.
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I.  INTRODUCTION

Because the greater the degree of equity incentives, the greater
the sensitivity of corporate investment to stock prices. Stock
options make the company more exposed to the active options
market, which will promote the perfection of capital markets
and reduce insider trading [4]. Luo et al pointed out that equity
incentive has a positive effect on investment, and that there is
an endogenous relationship between them|[5].

Different from the scholars above, some scholars found
that equity incentive will lead to inefficient investment. Strobl
found that shareholders' concerns about equity incentive will
lead to overinvestment. Because the risk of cash flow make
both sides of the transaction want to become information
insiders. Meanwhile, excessive investment can make external
investors obtain more information by accepting projects whose
net present value is positive or negative [6]. Wang et al
selected manufacturing companies listed on small board as the
object of study and found that the implementation of equity
incentive made the company's managers more inclined to
excessive investment, which means equity incentive does no
help in reducing agency costs [7].

Wang and Huang proposed that there is a "U" type
relationship between equity incentive and corporate value [8].
Most of the domestic scholars are concerned with the
implementation of equity incentive and its impact on the

Equity incentive has been implemented for many years anf€rformance of enterprises, while there is no conclusive
gradually accepted by listed companies. The main purpose genclusion in the study of investment efficiency. In addition,

the implementation of equity incentive is to promote manager§® degree of equity incentive was measured from the
making decisions which will benefit shareholders, reducd€rspective of management shareholding ratio, but seldom
information asymmetry and moral hazard, and improve th&rom the perspective of managerial stock options or restricted

investment efficiency. With the maturity of China's securitiesStock-

market, information disclosure transparency of listed The significance of this study includes: First, It helps
companies has been paid more and more aftention Byarify the impact of equity incentives on investment
stakeholders. With the increasing attention of externabfficiency. This research studies the impact of equity incentive
investors, managers will pay more attention to current profityy jnyestment efficiency through empirical analysis, to make
and losses, resulting in insufficient investment [1]. Manageriagnterprises  understand  the  consequences of  the
equity incentive as a way of control gradually favored byimplementation of equity incentive. Second, it helps
many large companies, but there has not yet formed a unifieghareholders to monitor the management. Based on the
understanding of the impact of equity incentive on themanagerial power theory, this study verifies the behavior of
efficiency of investment in listed companies. Gaver et al founghe management in the perspective of the size of enterprises
that long-term incentive contracts in growth companies cagng the property of actual controller, to help business owners
reduce agency costs between managers and shareholders ghgerstand the managers’ decision-making path and develop
to information asymmetry [2]. The improvement of thegypervision mechanisms. Third, it helps the listed companies
internal control quality of the enterprise has a positive effecly improve the incentive and restraint mechanism. It provides
on the improvement of investment efficiency [3]. Roll arguesempirical evidence to optimize the corporate governance

that equity incentives will improve the effectiveness of stockstructure and pay mechanism, through analyzing the
prices and improve the company's resource allocationsffectiveness of equity incentive.
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[I. THEORETICAL ANALYSIS AND RESEARCH HYPOTHESIS management power will affect the design of payment system
and the market reaction depends on if market participants have
A. Theoretical analysis realized management’s rent-seeking. Institutional investors

Jensen first introduced the principal-agent theory into th@ldy @ greater role of in market orientation [13]. The
study of corporate governance, and pointed out that managdf§reasing power of the management will lead to the
and shareholders have conflicting goals [9]. When the interesE®mpany's policy become more beneficial to the management
of managers and shareholders are inconsistent, there may 3¢ Will damage shareholders’ interests. Managers may adopt
overinvestment and underinvestment. In addition, whe®duity incentive policies to achieve excess residual income. It
enterprises have occupied large market share, the managem@#finot be completely satisfied that the effectiveness of the
may pursue the scale of the expansion, while ignoring theapital market, the fact that the board is responsible and
interests of shareholders. If the company's capital expenditufédependent and the effectiveness of shareholder complaint
budget is large, managers are more inclined to mak@echanism, so the management can use its power to influence
overinvestment decisions [10]. The information asymmetry® payment system [14]. According to managerial power
between enterprise managers and shareholders will lead {€£0ry, the implementation of equity incentive can be regarded
managers do harm to the interests of shareholders, whi@$ the welfare that the managers arrange for themselves,
prompted the equity incentive gradually adopted by listedesulting in excessive payment of enterprise resources. In the
companies. The disclosure of the company's future share prit@g run, this excessive payment will lead to the reduction of
information will have an impact on investment efficiency [11]. €Nterprise value and lead to inefficient investment behavior.
Faced with the same inefficient investment, there is a (2) Equity incentive and investment efficiency. Due to the
difference in the amount of investment between conservativigwer conditions of exercising equity incentive, equity
and non-conservative companies [12]. Equity incentive is tghcentive cannot lead to the improvement of investment
let executives and core employees hold shares to drive thegficiency. Quan et al point out that private benefits obtained
work hard to reduce unethical behavior. It changes theiy the management of state-owned enterprises are positively
choice of risk portfolio by changing the management'sejated to their power [15]. The management will be more
volatility in stock returns (Vega) and stock price sensitivitysensitive to manipulate performance and financial data with
(Delta). greater power. Different properties of the controller lead to

The principal-agent theory points out that there is a_dn‘fere_nces in management power, so that_ the effect of equity
difference between the management's and the shareholdgRgeentive on investment efﬁmency is also different. Because pf.
objectives: the shareholders are committed to the growth ¢f€ greater management power in state-owned enterprises, it is
wealth, while the management is mainly focused on th&aSier to capture private profits through equity incentive, so
increase in salaries and the reduction of risk. At the same timi!€ €quity incentive has more negative effects in state-owned
according to the information asymmetry theory, managemer@Nterprises. When investors analyze companies with non
is in the superior position of information, and shareholders argduity incentive, the investment approach can be seen as a
difficult to fully monitor the behavior of management, which factor [16]. Executive payment is the main motivation for
is in a relatively inferior position. The implementation of Management violations. To some extent, there is a game of

equity incentive cannot completely reduce agency costs adierests and conflicts of target between management and
improve investment efficiency. There are two main reasonghareholders. The extension of managerial power may lead to

including: First, according to the managerial power theory, th@anagement adventurism and lead to inefficient investment.
management expects to obtain excess returns through the _

implementation of equity incentive and may make decision8. Research Hypothesis

that are not conducive to the company for their own interests. According to managerial power theory, managers may
Second, according to the effective market theory, China'strive to improve individual income and make non optimal
capital market has not developed completely. Therefore, if th@ecisions. Therefore, equity incentive may not have a positive
stock can not reflect the real market value, the effectiveness effect on investment efficiency. The reasons including: First,
equity incentive need to be carefully considered and thehina's capital market is not perfect, so that the option can not
impact of equity incentive on the efficiency of investment inreflect the real value. When the incentive object is not
listed companies also need in-depth discussion. optimistic about the market, the incentive measures will be

Based on the analysis above, the theoretical analysis of tHéeﬁfCt.'Ve' Stecont% when the Ilste?j_tc_ompame?_ lelpollem?r?tt;\he
correlation between equity incentive and investment efficienc quity Incentive, the EXErcise condiions are linked wi €

can be examined from two aspects. First, management can formance = of listed companies. In .th's COf?d'“OU'
gwanagement tend to manipulate the operating and financing

ower to arrange the payment contract, so that equit = . )
P 9 hay g ehavior in order to achieve the profit target, place personal

incentive can be adopted as a payment form in liste " i b listed . | A d I
companies. Second, it analyzes the specific impact of equifg erests above lISted companies long-term and overa

incentive on the investment efficiency in listed companiesI terests'and ulimately make inefficient investment [7]'.
After the literature review, we found out two ways of effecte0ldman’s research also suggests that equity incentive will

that equity incentive has on investment efficiency. Thereforee,nable management to boost stock prices in the short term[17].

this study will discuss from the following two aspects: In summary, in the current domestic market conditions,
In theequity incentive is difficult to reduce conflicts. Management

1) Payment contract and equity incentive. . -
(1) Y qury gy make use of managerial power to choose the project that

enterprises whose management and ownership are separa
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can bring the excess return. However, these projects neithadjust the behavior, tend to invest in the project which can
NPV as positive or negative, may cause inefficient investmenincrease shareholder wealth. Thereby it will reduce the
Equity incentive is implemented to reduce agency costs ardkcisions that are harmful to shareholders interests. In the long
promote the interests of shareholders and management to temuh, it is beneficial to improve investment efficiency.

to be consistent. The expansion of management power may
lead to excessive profits by other means. If the stock option L . |
cannot bring benefit to the management, equity incentivd ater- E‘qwty Incentive - may lead to the rEdUCt'On of
cannot achieve the desired effects. It is difficult for thecomPanies value, resulting in the investment of listed
shareholders to fully supervise the management's behavidPMPanies deviate from the expected results. It will also

The investment decision deviates from the expected normé%?#caen.gsr‘te.ﬁgffna;.g\r’]esé:gergf ﬁff'ﬁ'etrr‘;%';s ;?erlgrgeangc?rlfa
investment will reduce the investment efficiency. panies, 1 : '9 P y

; . . design of supervision and management system may be more
Accordingly, the first hypothesis is put forward. systematic and comprehensive [19]. So the problems such as

H1: Equity incentive is negatively related to corporateprofit manipulation, blind investment, on-the-job consumption
investment efficiency and others can be effectively curbed. The negative effects of
Different implementation effect of equity incentive may equity incentive on investment efficiency are not very serious.

‘gut in small companies, management mechanism is not

!ﬁagsiﬁ]gr']f{eerfef.?erg?na_?ﬁ?eg %erf'sr'p?]? 'gngeglslmiﬁggsigtee- erfect. When given large amount of equity incentive and lack
inv iciency. property ngnt | ! of supervision, managers are more likely to do adverse

owned enterprises, management behaviors = are undggo ion that deviates from enterprise’s goal if they are. They
supervision by the controlling shareholders and other sm

ill put the company's capital into the projects that do not

shareholders. The level of internal control is low. Adversqﬁa,[Ch with the company’s risk level which will reduce
(

selection activities are constrained. So the problem g vestment efficiency. Accordingly, the third hypothesis is put
inefficient investment is lighter. Management in non-statez .- .4

owned companies is usually produced by the market

mechanism of competition, so non-state-owned enterprises H3: Company’s size plays a positive moderating role in the
pay more attention personal occupation target and theelationship between equity incentive and corporate
companies’ interests. Equity incentive is an important part ofhvestment efficiency.

their total payment, so equity incentive has certain effect.

According to asymmetric information theory, the lll. 3. BVPIRICAL RESEARCH
information transparency of state-owned enterprises is _
relatively low. Management behavior is difficult to superviseA Sample Selection
so that equity incentive may become a way of seeking China began to implement the reform of non tradable
interests for managers. Equity incentive is likely to have &hares in 2006. The SFC promulgated the "equity incentive
negative effect on investment efficiency. In addition,management approach of listed companies”. Since then, it is
compared with the non-state-owned enterprises, managemetiowed management shares can be traded, which provides an
power of state-owned enterprises is more centralizedpportunity for the management to obtain controlling benefits
Managers can use power easier which can bring their owin the trading market. Therefore, the long-term incentive effect
interests. Equity incentive may decline the value of listedf equity incentive plan may be different from 2006. So this
companies by the leading their investment deviate from thstudy selected Shanghai and Shenzhen A-share listed
expected results, resulting in inefficient investment.companies which has implement equity incentive as the
Accordingly, the second hypothesis is put forward. research object. The sample time ranges from 2006 to 2015.
H2: Compared with state-owned enterprises, the negatiVThere are total!y 495 observations in ten years. The sample
relatiohship between equity incentive and enterpris fata does not include the ST class and the *ST class listed
investment  efficiency is weaker in non-state-owne %ompanles be_cause of their u.nusual management behavior and
enterprises he probably impact on the investment efficiency. The data

: was collected from RESSET Financial database and CSMAR

In enterprises of different sizes, the degree of informatiolatabase and some missing data was from the companies’
asymmetry between management and shareholders amebsite and CNINF. All data analysis was completed by Excel
different. The shareholders supervision of management wiR010, Eviews and SPSS16.0 statistical analysis software.
also affect the management making investment decisions,
thereby affecting the investment efficiency of listedB. Model Building

companies. Along with the enterprise scale increases, the rormula 3-1 that Core and Guay, Bergstresser used is

degree of difference between target shareholders andyre sujtable for equity incentive [20]-[21], so this study will
management increases resulting in the increase Qfisy yse it. We calculate the degree of equity incentive with

’ tHR ratio of t equity to total t pay:
be known by shareholders [18], so the equity incentive has ratio ot management equity to fotal management pay
0.01x pricg, x Ehere, +option, xddtg,)

relatively small negative effect on investment efficiency. The _
management will consider that making a series of decisionm1_0,01x pricg, x Ehare, +option, xddta, ) + remuneration,
that will harm shareholders interests may cause dismissal

demotion or other bad things for themselves. So they wil(g'l)

In addition, in small enterprises, managerial power is
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Among them, priceit is the company stock price at the end

of the t year, shareit is the amount of management holding
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Table 3-1. Variable names and descriptions

stock at the end of the t year (including restricted stock) variabie name variabl Explain
optionit refers to the amount of the Company'S manageni€kevenue Growth (operating income for the previous year - revenue last year) / last year's
stock option at the end of the t year, deltait is the parUaﬁgx"gr{caéeat operating income
derivative of the option value to the stock price, remuneratiofie end ofthe  Price Closing price of company stock at the end of the year
is the payment that management obtained from the company s ion _ _
in the form of cash in the t year. qgantity Option Share options held by management at the end of the year
. . . Osi}lr?s?ti\\l,?tlue delta The primary bias of the underlying asset price on the option value
AS T_Obln Q and Wugler mOdel haS Sample SUI’Vl\./(?r blagtockqua:tity share The number of shares held by management at the end of the year
probability, case will appear low investment efficiency ~ (including restricted shares) _
. Cash remune Cash compensation received by management from the company in those
company has no chance to be choose as sample, which malgsensation  ration years
the investment efficiency results calculating from the samples equty ncent Incent, = 0.01x price, x hare, +option, x delta,)
are above the true results. So according to accuracy™e " 0.0Ix price, x ghare, + option, x delta,) + remuneration,

. . . . . . New investment (= the current construction of fixed assets, intangible
ConS|derat|0ns, this research studies the prOblem of inefficient N assets and other long-term assets and disposal of fixed assets, intangible
investment of Listed Companies in China using RichardSOfwesment  ™est o sets and. ather ong-term assets to recover the cash net current

3 . . lepreciation of fixed assets, intangible assets and other long-term assets

model. In Richardson model, enterprise investment amortization) / total assets at the beginning of the year

H : H . - H nvestment Model (2) the absolute value of the residuals of regression, the greater the
expendlture ma_‘lnly consists of t_WO p_arts., the first part is th efficiency InvEft absolute value, the lower the efficiency of investment
mamtenanc_e |nveStmenF| Wthh IS necessary Consumwseng?gio Cash Monetary Fund / total assets at the end of the year
investment in order to maintain the normal use of the busm_esfﬁet asset oo et proft/ year-ond total assets
premises, equipment and others, such as depreciation of fixggrest rate
assets and amortization of intangible assets. The other part iSaio =~ ¥ Liabilities / total assets of listed companies at the end of 2013
the new inveStment thIS yeal’, the amount Of investment)mpany size Size At the end of the listed company's total assets of natural logarithm

needed to implement the new project. Richardson expecteghc return Ret
(normal) investment model, as shown in (3-2):

(closing price at the end of this year - closing price at the end of last year)
/ closing price of shares at the end of last year

Listing age Age Listed companies have been listed for a fixed number of years
(net operating profit after tax + depreciation and amortization) - (capital
Free cash flow FCF outlay + working capital increase)
— Ownership Owners Top 10 shareholders, shareholding ratio, shareholding ratio = holding
Inﬂt _% +0&G0th—l+am - l+amt— 1+(X L‘e{t— 1+0! 3@— :I-.'-a mt— concentration hip shares / company total number of shares

Particular year Year Adummy variable, if a year, is 1, or 0

to AR, tained +yeRr +g,

(3-2)

In the model (3-2), the fit value is on behalf of expectedc, Descriptive Satistics
investment at the year of t. If the regression residual value is
positive, that enterprises investment is beyond the sum . ; . A
enterprise maintenance investment and investment in t neent) of Sample Firms is about 0.261, indicating that the

project whose NPV is positive. That is excessive investmerﬁv\ﬁéﬁlg?ng;cigt'\aeuele}/gl ir%fmi?ur?glia?i;?lsnE\rITgttsViErllryCEIi?]g,
(Overinvest). On the contrary, is lack of '

investment ecause of the inefficiency of capital market and the
(Underinvest). The absolute value of the residual of the mod perfect legal system of factor market, the actual impact of

(3-2) is set. Set the investment efficiency variable as InVEff Uity incentive on listed companies is not clear. so listed
and the larger the InvEff, the greater the gap of actu (C)Im yanies have not ex andgd the proportion of equit
investment and expected (normal) investment, the lower th pe L P propor quity

IAcentive. In addition, the standard deviation of equity

investment efficiency. After taking the absolute value of the : : ; . . .
residuals, we mali/e regressio% analysis of investmerll'tqcem've sample IS _not big, .Wh'ph shc_)ws that the incentive
efficiency and equity incentive. In the light of these modeLJ,evel of Sample Firms equity incentive does not change

and the actual situation of Listed Companies in China, thgbV'OUSIy' TTe gge of thlf listed compamdesf (Age),h the
following models are constructed: company scale (Size), stock returns (Ret) and free cash flow

(FCF) standard deviation is larger, which indicates that the
Sample Firms historical foundation is uneven, the internal
operation of large difference. Stock returns and free cash flow
are very large, which shows that there is a gap between the
operating conditions of listed companies and the market
reaction. The average new investment of the previous year
Investt-1) and the new investment of this year (Invest) were
.104 and 0.097, indicating that the listed company which
plemented equity incentives in the previous year has
duced is investment. In addition, the standard deviation and
erage value of the net asset interest rate (Roa) of listed
ompanies are relatively small, which shows that the
ﬁrofitability of listed companies is not high, but relatively
stable. The average concentration of ownership is 0.612,
indicating that the concentration of equity concentration of

As shown in table 3-2, the average equity incentive

INVEFF = Bo- Bilnoernti + B2FCF -1+ fiGronths -1+ 8,928, + AR08, ,+ACaeh,
+B0nnership,; +6,

(3-3)

Then we study the governance effect of equity incentiv
through two sets of state-owned and non-state-owned holdi
data. In the model (3-3), selected FCF (free cash flow), Si
(scale) and Growth (operating income growth rate), Roa(ass
net interest rate), Cash (monetary assets ratiof
ownership(ownership concentration) as control variables. Th
definitions of each variable are shown in table 3-1:
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listed companies is above 50%, relatively concentrated.
Besides, the listed company's monetary assets ratio (Cash) and
asset liability ratio (Lev) standard deviation are less tham2;
reflecting the listed company's asset structure has char\%annﬂple
little, which has implement equity incentive. To sum up, theize 8 8 » %20 42 8 181 65 69
incentive level of listed companies with equity incentive is ngistc 0620 0800 1018 1160 0539 1098 1591 1560 1562  1.156

high, but the internal environment is quite different. vaue 0837 0544 0251 0136 0934 0179 0013 0015 0015 0138
of Sig

Table 3-3. Test data of normality

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Table 3-2. Descriptive statistics

Sample Minimum Maximum Mean Standard
size value value value deviation

According to the formula (3-3), set the residual absolute
value of the last step regression results as the explanatory
Incent 495 0.000 0.958 0.261 0.192 variable which is investment efficiency. Set equity incentive
as explanatory variables, corporate free cash flow, operating

Growth 495 -0.663 2.513 0.272 0.328 income growth rate, monetary assets ratio, asset net interest
Cash 495  0.000 0903 0.240 0.174 rate, company size, ownership concentration as control
Roa 495 -0.187 0.434 0.077 0.059 variables. Construct the linear regression of the model. Table
Lev 495  0.024 0.899 0377 0.192 3-4 shows regression results:

Size 495  19.418 25391 21.618 0.994 As is shown in table 3-4, the adjustment R2 is 0.088,

Ret 495 -0.790 5660 0264 0851 although the adjustment R2 is not large, the model passed the
F test. So it can be concluded that the model is significant. The

FCF 495 -1.279 6297 0084 1.024 coefficient test shows that the Sig values of threegindependent

Invest 495  -0.080 0645  0.097  0.099 variables are all less than 0.05 and the coefficients are

Invest, 495 -0.080  4.557 0.104  0.228 significant at the 95% confidence level. The coefficient of
Age 495 0.000 21.129 5963 5.049 equity incentive and revenue growth rate is positive, which

Ownership 495 0179 1.000 0612 0153 shows th_at raising equit_y_incentive \_/viII have nega_tive effe_ct
on the investment efficiency of listed companies. It is
consistent with our research hypothesis. It indicates that the
) _ enterprise owner plans to ease the goal conflict between the
D. Regression Analysis agent and the owner through equity incentive plan is not
According to the formula (3-2), we choose new investmenteasible. Equity incentive broadens the way for management
of this year (Invest) as the dependent variable, the operatirig capture excess returns. In the long run, it is not conducive to
income growth rate (Growth) as independent variables, thenterprise value and investment efficiency. But this paper is
rest of variables as control variables except the equitglifferent from the conclusions of some studies [22]-[23].
concentration degree. According to model 3-2, the multipld hese studies show that equity incentive can improve the
regression results in the difference between the actuanterprise investment efficiency. The reasons for this
investment and the expected investment (residual). 19difference may be economic growth, policy change, different
samples’ residual values are positive, while other 304nvestment philosophy and other reasons. The greater the
samples’ are negative, which shows that underinvestmegrowth rate of business income, the larger probability of
exceed overinvestment. Set the residuals as variables RE$1efficient investment. It may be because that the business
RES1 is the unexpected part of investment, the minimurincome growth results in the increase in power management,
residual value is about -0.527, which belongs to the lack deading management choose projects that deviate from the
investment, and the maximum is about 0.485, which indicate®xpected investment. The coefficient of ownership
the part of excessive investment in the projects whose NPV #ncentration is positive but not significant, indicating that the
negative. But the average is close to 0 and the standaitrease of ownership concentration cannot lead to the growth
deviation is small, suggesting that from the whole point obf enterprise investment efficiency. This is probably because
view, investment of Listed Companies with implementation ofof the high degree of ownership concentration makes
equity incentive is in the expected range. The investment gthareholder supervision weak. Management may use power to
listed companies deviates from normal investment not vergnake decisions that is beneficial to management's interests,
obviously. The probabilty of underinvestment or and these decisions cannot bring efficiency.
overinvestment in the sample is relatively low.

Use non parameters in SPSS for residual data. Make K-S
normality test according to the year and the results are shown
in table 3-3, each year the sample residual test Sig value is
greater than 1%, being confidence at the 99% level. Therefore,
reject the null hypothesis and the samples meet the normal
distribution. Because the sample distribution satisfies the basic
conditions, we can apply the index set in this paper for the
next regression analysis.
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cash flow relatively stable. Even if the enterprise profitability
Table 3-4. Regression results of investment efficiency is not high, it can still obtain the capital that is necessary for

- The value of  The value of business activities from market funding. So the investment
coefficient . VIF . L . )
T Sig cash required does not have much relationship with the
(constant) 0.081 1198 0.231 enterprise free cash flow of last year. The coefficient of
Incent 0.035 2383+ 0018 1.068 variance expansion (VIF) is no more than 10, indicating that
Growth 0.049 5.827%+ 0.000 1.037 there is no collinearity. To sum up, assume that H1 is correct.
Cash -0.041 -2.366* 0.018 1.212
Roa 0.007 0.146 0.884 1.178
§g§ -8-88‘21 -2-1;8 8-‘1132 %gg Table 3-5. Regression results of the investment group and
Ownership 0.029 1.493 0.136 1196 the over investment group
Underinvestment group Over investment group
The The
The Model - The value - The value
adjustment 0.088 coefficient value of of VIF coefficient value of of VIF
of R? T Sig T Sig
~ constant 0.028 0.504 0.615 0.202 1.317 0.189
F-measure 7.833 Incent 0.006 0.460 0.646 1.029 0.081 2.457* 0.015 1.213
The value 0.000 Growth 0.038 5459  0.000 1.040 0.077 3.986**  0.000 1.091
of Sig Cash -0.044 - 0003 1.229 -0.029 -0.776  0.439 1241
Note:™ * ** stands for "p<0.01", "* *" stands for p<0.05, and * stands 3.032%*
<0.1 Rpa -0.004 -0.099 0921 1.192 0.084 0.581 0.562 1.166
p<v. Size 0.000 -0.017 0.986 1.158 -0.009 -1.299 0.195 1.331
. . . FCF 0.004 1.726* 0.085 1.069 -0.002 -0.309 0.757 1.161
In order to further confirm the relationship between eq ownership 0.036 2191 0.029 1.150 0.043 1014 0312 1.308
incentive and excessive and insufficient investment, we diVigju:ti'}ent o114 0.106
the regression results of the last step into positive and negativez
residuals two groups. Then we make regression of investmefif e, 6558 4224
- - ; € Yalue o 0.000 0.000
efficiency (InvEff). Grouping regression results are showp_in sig
table 3-5: Note:"* * *" stands for "p<0.01", "* *" stands for p<0.05, and * stands for

p<0.1

It can be Seen from table_3-5, _in t_he un_d_erinvestment The 495 samples are divided into state-owned holding (46
group, the coefficient of equity incentive is positive and doe%bservations) and non state-owned holding (449

not pass the coefficient test, which indicates that emerp”%easurements) two groups, and use model (3-3) to do
underinvestment was not eased with equity incentive increasfegression analysis of eqL,Jity incentive and investment

It is consistent with the conclusion before. This may be due t81‘ficiency. Take the absolute value of the regression residuals

difficult to be efficient and t RES1 as the variable InvEff. The less InvEFf value is, the
measures are diticult to be eificient and management IS Mo, o |ikely that corporate investment is within the predictable
difficult to increase their own interests by investing in the

: . g scope, the less is overinvestment or underinvestment. The
projects whose net present value is positive. So th

! . . X . f‘egression results are shown in table 3-6:
management is not committed to improving investmen
efficiency. Thus, the implementation of equity incentive In the state-owned sample group, the adjusted R2is 0.180
policies of listed companies cannot alleviate theand the Sig value is less than 0.05, which shows that the
underinvestment. According to the data in the table, thenodel is well fitted. At the 90% confidence level, the
coefficients of other control variables are significant excepownership concentration passed T test. At 95% confidence
ROA and Size, indicating that the growth of enterprisdevel, equity incentive passed T test. The reason for this
performance, the adequacy of cash flow and the concentratipmenomenon lies in the special ownership structure of state-
of ownership have an impact on the investment efficiencyowned enterprises in China. The restriction of the market
The coefficients of variance expansion (VIF) are no more thanonditions and the property right of the state-owned enterprise
10. So it is possible to know that multicollinearity does notof our country makes the companies implement equity
exist among these variables, and it is feasible to carry oincentive carefully. At the present stage of our country's legal
multivariate regression analysis. system and market condition, state-owned assets supervision

and Administration Commission will launch equity incentive

th IgStg}e ovi_r(;nvestr?entl gg’”g\"tﬁhe rgodel_tls _S|gn|ft|pant. Agromotion activities only when the effect of equity incentive is
€ ©ov conhidence fevel, Lrowth and equity INCENUIVE Wert;qnificant initially and it is beneficial to improve the

significant, while FCF, Cash, Roa, Size and Ownership werg

t sianificantly related t = " t behavior. Th erformance of state-owned enterprises and the reform of
not signimcantly related to excessive Investment benavior. TN&ate_owned enterprises. The coefficient of equity incentive is
equity incentive coefficient is positive and can pass the t tes

it sh that th iy i i o e th ignificant, which shows that equity incentive has a negative
snows that the —equity Incentive ~will - promote € nnact on corporate investment efficiency in state-owned

rHolding enterprises. It shows that the implementation of equity
§ncentive plan can not improve the investment efficiency. For
: . he development of enterprises, enterprises should reduce the
enterprises. Management can still use the power to pursue tigg e mentation of equity incentive plans. In the non-state
expansion of enterprise _and Its own bene_ﬁt, _resultmg "%ample group, the sample size is relatively large. Non-state-
deviation from the normal investment. Excessive investment 'gwned holding enterprises have strong market competitiveness

more serious. FCF did not pass the significant test o nd the enough motion to survive and develop under the
regression coefficients, probably because of the company's

with the previous conclusions. It shows that equity incentiv
plan cannot inhibit the overinvestment behavior of th
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suppression of shareholders and creditors. Therefore, they are corporate investment efficiency. Hypothesis 3 is correct.
more boldly to absorb corporate governance experience froffhis shows that in large companies, information is more
the developed countries, taking equity incentive measures toansparent, which alleviate the negative reaction caused by
achieve corporate profit targets. In the non state-ownethe excessive managerial power to a certain extent. Business
holding group, the adjusted R2 is 0.078, but the explanatoywners should expand the enterprise scale, increase the quality
power is not strong. The Sig value is 0.000, and the model & information disclosure of enterprises, and ultimately
significant at the 1% level. Under the confidence level of 90%improve the investment efficiency.

the growth rate of business income, management equity

incentive, monetary assets ratio are significant, and enterprise .

scale, ownership concentration, coefficient of free cash flow Table 3-7. results of the three regressions

asset net interest rate are not significant. The regression results Hodeld Hodel Mode <

are generally good. It shows that, although equity incentivVé™ — ceficent vaueor G coeficent  valueor G coeffcent vaeot 5

still has a negative impaCt on non-state enterprises, the o miant 0.029 2.203% 0%32 0.081 1.198 0.82‘“%1 0.085 1.260 Sol.zos
. . . e . Incent 0.034 2.334% 0.020 0.035 2.383* 0.018 0.029 1.935*% 0.054
negatlve ImpaCt is small. In addltlon, the Improvement of  crowh 0.049 5.824"+  0.000 0.049 58277+  0.000 0.049 5,801+ 0.000
. . Cash -0.037 -2.247% 0.025 -0.041 -2.366** 0.018 -0.046 - 0.009

monetary assets ratio of non-state-owned enterprises 26207
. .. Roa 0.013 0.272 0.786 0.007 0.146 0.884 0.018 0.354 0.723
promote investment efficiency. The good assets structure 7o - gor jai8 gl oo e g om0
enterprise can improve the efficiency of capital utilization 5., 0002076 04m 0003 082 0%

improve the investment efficiency. Enterprise profitabi g 0.089 0.088 0.003

increased, but cannot play a positive role. After comparing . 0,045 7833 7311

The value of 0.000 0.000 0.000

results of the state-owned holding group and the non ¢ ™g
owned holding group, it can be seen that the negative effect of Note:™**" stands for "p<0.01", "**" stands for p<0.05, and * stands for p<0.1
equity incentive on the investment efficiency of state-owned
holding group is more obvious, which is consistent with the
Hypothesis?2.

IV. ROBUSTNESS TEST
Table 3-6. Regression results of state-owned holding group  nodel 3-2 uses the positive and negative of the regression

and non-state-owned holding group residuals to distinguish the overinvestment and
Statconned holdng arot or-sate hotdng gro underinvestment may lead to the inaccuracy of the results. In
Model wosticont vHe V%Tffe Ve costivent  oe v%h;e w this paper, the residuals of the model are divided into three
ot sig of T sig equal parts according to the method of Xin[24]. We select the
Sonsiarn 5567 T3 018 o116 T 008 largest group as the overinvestment group and the smallest
Growth Oom 123 ools 11 oos  ssae oo 1o Jroup as the underinvestment group. We do the metering
‘oa Dorr  ose o rsw oo oas o 1o analysis by the divided group. The results show that the
e o ame om m o am o oz 1w relationship between equity incentive and investment
Ownershiy L 1940+ 0060 1.354 0.014 o4 o4s6 1200 efficiency is not significant in the underinvestment group.
adjustment 0180 0.078 However, there is a negative relationship between equity
Fmeasur 2416 6.388 incentive and investment efficiency in the overinvestment
The waue 0.038 0.000 group. It is consistent with the original conclusions in this
paper. It can explain the validity of the conclusions to a certain

Mkkk! " 1" tgekn *
Note: stands for "p<0.01", stands for p<0.05, and * stands for p<0.1 extent.

In order to test the moderating effect that company size has In addition, other method is also referred, and Tobin's Q is
on equity incentive and investment efficiency, this paper USES o to measure the development of listed companies [10].

three multiple regression analysis. Here, we do not distinguisﬁlCcoroling to the industry statistics, when Tobin's Q is greater

between overinvestment or underinvestment groups. Tt} an the median industry, it belongs to the high growth group.

results of the three regression results are shown in table 3-7.I obin's Q is | than th di f the industry. it bl
order to avoid the differences caused by variable units, thi ! IS less than the median ot the industry, It belongs
: : 0 the low growth group[1]. If the listed company's investment
paper standardized the variables. . X .
in the high growth group is less than the average level of
As shown in table 3-7, the sig values are all less than 1%nvestment in the low growth group, then the listed companies
which suggests that the three models basically meet the underinvestment. Therefore, InvEff is equal tol, otherwise
effectiveness. In addition, as shown in table 3-7, the crodd Similarly, if the listed company's investment in the low-
factor coefficient of Size and Incent is 0.005, and significant agrowth group is greater than the average level of investment in
the 90% confidence level. When the interaction item is addedhe high growth group, then the listed company that over-
the model's R2 increased. In addition, we can compare thevestment. Therefore, InvEff is equal to 1, otherwise 0. The
results of the three regressions. In the last regression, thegression model is constructed as shown in Equation 4-1,
equity incentive coefficient is the smallest, which means in tha&vhich examines the impact of the firm's equity incentive on
third model, enterprise equity incentive has the least negatiuender-investment and over-investment, where Institution
effect on investment efficiency. Thus, company size plays eepresents the proportion of institutional investors'
moderating role on the relationship between equity incentivehareholding and Property represents the property right ratio.
and investment efficiency. The bigger company size is, th&he regression results are shown in Table 4-1.
more negative effect will be reduced that equity incentive has
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with our findings. The above conclusions can prove the
INVEf = o+ pinoat + B, Qronth+4,.Sze+ B, Lev+ B Inditution+ 4, Praparty +6, reliability of the conclusions to a certain extent.

4-1 Table 4-2. The results on endogeneity testvarinvestment
Independen Incen Independer InvEff
variable variable
Variable Coefficien T-value Sig Variable Coefficient T-value Sig
Constar 0.76: 2.064** 0.04(¢ Constar 0.20: 1.31% 0.18¢
Table 4-1. Robustness test InvEff 0.247 1.58: 0.11¢ Incen 0.08! 2.457% 0.01¢
Contro -0.06¢ -1.53( 0.127 FCF -0.00z -0.30¢ 0.757
. . Returr 0.02: 1.29: 0.197 Growtr 0.077 3.98¢+* 0.00¢
Under-investment Over-investment Lev 0.341 4.459%*  0,00( Size -0.00¢ -1.29¢ 0.19:
Model PAY -0.04: -1.691° 0.09: Roe 0.08¢ 0.58: 0.56:
ode FCF 0.031 1.900° 0.05¢ Casl -0.02¢ -0.77¢ 0.43¢
coefficient t-value Sig coefficient T-value Sig - ) Ownershij 0.04¢ 1.01« 0.311
Adj-R 0.167 Adj-R 0.10¢
D.W D.W 1.827
Constant 0.280 0.325 0.746 1.218 1.679*  0.095 statistics 1.833 statistics
Incent -0.121 -0.775 0.439 0.350 1787+ 0.075 Note:™**" stands for "p<0.01", "**" stands for p<0.05, and * stands for p<0.1
Growth -0.019 -0.235  0.814 0.442  3.319**  0.001
Lev -0.892 -2.443*  0.015 0.030 0.099  0.922
Size 0.031 0.751 0.454  -0.045 -1.298  0.196 . .
Instution 0214 1431 0154 0.065 0.414  0.679 Table 4-3. The results on endogeneity testrmlerinvestment
Property 0.181 1.721 0.087 -0.060 -1.038 0.300 Independent Incent Independent InvEff
Adj-R? 0.020 0.060 variable variable
E-value 1.808 3.451 Variable Coefficient T-value Sig Variable Coefficient T-value Sig
Si 0.099 0'003 Constant 1.950 8.131%** 0.000 Constant 0.028 0.504 0.614
9 - - InvEff -0.127 -0.531 0.596 Incent 0.006 0.460 0.646
Note:"***" stands for "p<0.01", ™*" stands for p<0.05, and * stands for p<0.1  control -0.006 -0.162 0.871 FCF 0.004 1.726% 0.085
. . R . . Retum 0.030 2.511*  0.012 Growth 0.038 5.459***  0.000
As shown in Table 4-1, there is no significant relationship Lev 0160 2966™ 0003 Size 0.000 -0.017  0.986
. . . . — . - oa
between equity incentive and investment efficiency in the 0115 4 o4gex  0.000 -0.004 -0.099  0.921
underinvestment group. There is a negative relationship FCF 0.007 0708 0479  Cash 0044 4o, 0003
between equity incentive and investment efficiency in the . Ownership 0.036 21917  0.029
overinvestment group. This conclusion is still consistent with A3% Ve R Py
the original conclusion. Equity incentives can neither help tQstatistics statistics
curb over-investment nor ease the under-investment. Note:"=*" stands for "p<0.01", "*" stands for p<0.05, and * stands for p<0.1

In order to explore endogenous problems of the impact of
equity incentive on investment efficiency, we take the method
of Luo (2008) as reference to use equity incent as the First, the A-share listed companies on the Shanghai and
independent variable [5]. The basic model 4-2 is built asShenzhen Stock Exchange from 2006 to 2015 is collected as
follows: samples. Second, the effect of the managerial equity incentive
on the investment efficiency is examined. The following three
conclusions are made in this paper: First, the managerial
Incent =fo+ pnvF +f,contrd + A Reun+ filev+ APAY+AFCF+6,  equity incentives can neither restrict the managerial
(4-2) underinvestment behavior nor restrict the managerial
As shown in model 4-2, control represents the nature of thgvermve_stmerjt. Er:n pirical data show that '_[he manager;]al
controlling shareholding in the firm, the state-owned.equ'ty Incentive has a greater negative impact on the
enterprise is 1, and the non-state-owned enterprise is 0. pagvestment efﬂuency Of. the l'.Ste.d. companies, :’:md. this
represents the natural logarithm of managerial pay. We udidative impact is relatively significant in China's listed
model 3-3 and model 4-2 as the simultaneous equations, aR@mpPanies. The listed companies should reduce the
we do the empirical test in the overinvestment group and tHEPlementation of equity incentive plan in order to protect the

underinvestment group respectively. The results are shown ffficiency of the investment according to the specific capital
Table 4-2 and Table 4-3: market conditions. Second, compared with the state-owned

enterprises, the effect of managerial equity incentive is
different in the non-state-owned enterprises. We cannot

: S . o nalyze the investment situation of state-owned enterprises in
confidence level, and equity incentives have a significan

impact on investment efficiency at 95% confidence level. The etail due to the small number of state-owned enterprises that

equity incentives have a negative impact on investmeﬁlﬂnpler.nent equity incentive. The active level Of equity
efficiency. In other words, equity incentives cannot play a ro|éncent|ve and investment in the state-owned enterprises is less

in restraining overinvestment. It is consistent with our findingdhan it in the non-state-owned enterprises. Therefore, state-
The above conclusions can prove the reliability of the®Wned enterprises should enhance their competitiveness,
conclusions to a certain extent. improve information transparency and reduce equity incentive

) ) plan. Non-state-owned enterprises can balance the status quo
_As shown in Table 4-3, at 95% confidence level, thent enterprise development and discretionary use equity
impact of investment efficiency on equity incentive is NOtincentive plan. Third, the size of the company will strengthen
significant, and the impact of equity incentive on Investment,q relationship between managerial equity incentives and the

efficigncy is.n(.)t significant. _Equity incentive; cannot p"?‘y a fficiency of enterprises’ investment. In other words, the size
role in alleviating the underinvestment, which is consistenf <. . . . S
of listed companies can modify the relationship between

V. CONCLUSIONS

As shown in Table 4-2, the impact of investment
efficiency on equity incentives is not significant at 95%
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managerial equity incentives and the efficiency of enterprise§i10] Arrfelt, M., Wiseman, R. M., Hult, G. T. M., Looking
investment. Specifically, compared with small companies, the
negative role of managerial equity incentive is not so strong in
the relatively large scale of listed companies. Therefore, the
owner of the enterprise can weaken the negative impact of

equity incentives by expanding the firm size. It is very[11] Dutta, S., Nezlobin, A., Dynamic Effects of Information

necessary for the small-scale enterprises to establish a Disclosure on

monitoring mechanism.

The history of equity incentive in the listed companies is

Backward Instead of Forward: Aspiration-Driven
Influences on the Efficiency of the Capital Allocation
Process. Academy of Management Journal, 56 (4), 2013,
1081-1103

Investment  Efficiency. Journal of
Accounting Research, 2016, DOI:10.1111/1475-

679X.12161.

not too long. The number of the state-owned enterprises whigh2] Lara, J. M. G Osma, B. G Penalva, F., Accounting
implement the equity incentive is very small. The insufficient

sample may lead to the biased results. There are a variety of Accounting & Economics, 61(1), 2016, 221-238.

different measurement methods to measure the indicators
the investment efficiency. The investment behavior, free ca

flow, net cash flow and asset-liability ratio is different in
different industry. Therefore, the managerial equity incentive14] Xjao, X., Chen, C., Incentive Level, Monitoring

effect in state-owned enterprise and the measurement of

investment efficiency may be the future direction of this

article.
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